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PHAN I
cG S KY THUAT TRUYEN HINH

Chuong 1
ANH SANG VA MAU SAC

1-1. ANH SANG VA CAC TiNH CHAT CUA ANH SANG

Trong s¢ cdc giac quan chia con ngudi, mét 1a co quan quan trong nhat, ¢ho phép
con ngudsi nhan bicl {h& pidi quanh ta. Thong {in v& hinh Anh m3 mé& (hu nhan duge chia
frong tin tic rat 1ém. T4i 120 lai hinh anh mot cich chinh xdc nhu vdn ¢6 cia nd 1a mot
viec khong thé thyc hién duoc.

Tuy nhién, viéc truyén hinh anh, véi c6 pang dat duge mot mitc chal lugng cao
nhét, phu thuoe vao linh chil ciia hinh anh va he théng truyén hinh anh. Vi vay, dé phat
trién mot he thoéng truyén hinh, diéu dau tién can xem xét 1a tinh chat cha anh, hay ndi
ding hon 1a tinh chit clia canh vat. Phan nay s€ (finh bay vé dnh sdng va cdc tinh chél
chia né ciing nhu céc dac vinh cla mau sic va kha nang ¢am nhan mau sdc cla con
ngudi. Néim ving duge kién (hitc vé dnh sdng v mau sic cho phép sinh vién cé kha
nang nam bat dude cac Kicn thic co ban nhat cba hinh anh vi truyén hinh anh, doi tuong
cta mon hoc truyén hinh.

1. Anh sang va séng dién tur
a) Song dién tr

Séng dién tir do cac vat (hé wong thién nhign bic xa 6 dai tan phé rt rong: L
hang chuc 11z (buGe séng dai hang van ki 10 mét) dén 10 Hz (bude séng 10 ** mét),
hinh 1-1.

Trong dai tan phé rong do, 6 mdt khoang hep, tng vai mot khoang bude sng nhat
dinh, 1 0,380 pm dén 0,780 um', 1a nhiing dao dong dién W ma mét ta ¢é thé cam nhan
duge, d6 12 dnh sang”. Dai séng ngan hon s6ng anh sang 1a tia wr ngoai 16i tia ronghen v.v...
Dai séng dai hom séng 4nh sang 1 tia hong ngoai, dai hon nlta 13 séng radio, stng am

-
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thanh. Cic loai séng ndy cling mang nhiing thong tin quan trong v& cdc vat thé va qud
trinh x4y ra quanh ta, nhung méat ngudi khong thé cam nhan truc ti€p ma phai nhd cac
dung cu cn thidt khac nhau dé bicn ddi anh khong nhin thdy thanh anh nhin thay.

107 10 10 107 10° 10° 10?
1 1 ] 1 [l ] L [ L 1 ] ] L [l [ ] 1 1 l 1 L [l el
[ | 1 L] 1 1 ) 1 T i 13 13 1 1 1 1 1 1 1 1 1 hal
f{Hz)
10 10° 10° 10°? 1 10° 10°
L [ L 1 A ! 1 [l 1 L 1 }. ] ] Fl } ] 1 L] 1 ] —
1 1 I 1 1 1 I I 1 1 1 1 I 1 1 1 T I T 1 bl
7.fm)
- &
sz le| gl
E 2 2 c o Séng radio
® © ] 2 5
= = ® B 2
= = @
| l g
Tia tréng thay
Hinh 1-1. Phé tan cla dao dong dién to.
Quan h¢ giffa bude séng A va ian 50 fcha cung mot bac xa la:
A(m) C(mrs) 1
()= —"7"": (1-1)
S (Hz)

trong dé:  bude séng A tinh bang mét (m); tdn s¢ ftinh bang héc (112); t6c do séng dién
1t lan truyén trong chan khong C = 300.000 km/s = 3.1 0° m/s.
Bidu thite (1-1) cdn ¢6 e viét thanh:
OB
S (Hz)

Séng dicn tir bic xa mot cach gidn doan vao khong gian, poi 1a bic xa hat. Cac hat

(1-2)

ma séng di¢n (I blc xa ra goi 1a cac hat photon. 86 hat photon buc xa trong mot play ral
lém, do d6 mét 1a khong ¢6 kha nang phan bict titng hat, ma thu nhan nhu mot qué trinh
lién tuc. Nang Jugng cta photon phu thude vio 14n s¢ cha dao dong dién 1l Tan 0 cang
cao, nang Jugng cang 16n. Quan hé gita nang lugng cla photon va tan s6 dao dong cua
séng dién tir duoe dién dal bang biéu thic:
= fiv, (1-3)

trong dé: £ - néng luong photon;

h=6.626.10" 111z 13 hing s6 Planck:

V- LAn 80 cda dao dong dién ur.

2 Theo quy dinh clia by ban chiéu sang Quéc 18, thi dai séng anh sang chidu khodng W 0,380 um dé&n 0,780 um nhung
trong lhuc t& sl dung, nhiéu tai ligu chi st dung dai song (0,400 = 0,700) um,

I



b) Anh sdng

Anh sdng 1 dao dong dign wr co budic song nam trong khodng 0.380 pm dén (1,780 pm.

Anh sang thudng chia thanh 4nh sang don sac va dnh sang phutc hap.

Anh sang don sic 1a song dién tir chi chtta mot bude song xde dinh. Song thue &
6 1hé xem nhu bide xa ¢6 dai tan rat hep 12 dnh sdng don sfic, laser ¢6 thé xem 1a mot vi
du vé ngudn bite xa dnh sang don sac nhan 1ao.

Anh sang phie hop 1 1ap hop cia nhidu dnh sdng don sac, nd duge dac trung bang
s phan bd nang lugng theo tin 56, nphia 1a bang dac tinh phé cta nd. Trong thitn nhicn
thuong £ap loal dnh sdng nay. Mo dang dac bict cla 4nh sang phic hop 1a dnh sang
trang dang nang. Anh sdng mat trdi lde ban trua cia nhiing ngay biu rot il may 6 thi
em 13 dnh sang trang dang nang.

2. Nguon sang

Npudn tao ra dnh sang goi 1 npudn sdng. Nhimg vat thé tu n6 ¢6 kha nang phit ra
inh sang goi 1a ngudn sang s céip (hoac ngudn phat sang), nhu Mat troi, den dign, den
déu v.v...; con nhitng val ¢ thé phéan xa dnh sdng roi (0 ngudn sang 0 cdp, hoac nhiing
vat thé cho dnh sang xuyén qua goi 14 ngudn sdng thi cap. Phan 10n cac val thé xung
quanh ta 13 nhiing vat thé phéan xa hoac cho thOng qua anh sang rot 1¢n nd.

a) Vat bitc xa dnh sang

Mot ngudn sdng c6 phé khd rong, chodn hit ca dai pho trong thdy vi nang luong
phan b déu trong dai do, tdc dung 1eén mal la, ta s€ cam thay mau trang. Nhu vay dnh
séng trang phai ¢ pho lien e, chita hél ca dai phd trong thdy va nang luong phan bo
ddu trong dai do.

Cic npudn sing ¢6 phd hep, hoje ¢6 nang leemg phan ba khong déu, s€ cho ta anh
<dng man. Mat i, den dién, den dau v.v... 12 nhiing npudn phat sdng ta gap hing ngay.
Anh sang mat udi budi trua la anh sdng lrang. Anh sang dén dién Khong phai 4 anh
sang trang; nang lugng phan bo khang déu, mau do cd nang luong phan b nhidu hon,
do d6 ta thity dnh sang den dicn ¢6 pha mau do. Anh sdng din ncong gan pidng anh
sang ban ngay-

Mot vat ran khi nung nong déu bitc xa nang tuong. Nhiét dO nung néng thay Jdoi.
ph¢ phan b ndng lugng (dudmg, bidu difn nang lugng bic xa theo budc séng) cua no
ciing thay doi. Khi nhit do nung tang dan thi {ir bic xa nhi¢t khong nhin thily s€ d¢n
biic xa do, sang dan da cam, r6i vang v.v... Bitc xa cta val ran dude nung nong & blc xa
phic tap. phd cla bic xg do licn tuc. Khi nhi¢t dé nung rit cao thi dnh sang phéi ra 1a

maw tréng. 16ng hop cua vo s& hie xa don sac ¢6 nang luong gdn dong déu nhau.



Su hite xa quang khi nung nong khong chi phu thude vao nhi¢t d¢ cta vat ma con
phu thude vao tinh chdt var Jy cia né. Vau hap thy cang nhitu nang luong khi bic xa
chifu 1, thi bic xa cang nhicu nang lugng khi nd duge nung nong.

Vat den ¢ kha nang hip thu nang lugng cao nhal. Vat ¢6 kha nang hip thu toin
b nang luong bk xa quang chicu 1én né goi 1a vat den 1y tudng.

b) Vat phan xa dnh sdng

Ta thay vi phan bidt duge moi vat ¢ xung quanh ta. phan bidt duoe cde chi it va
mau sac cia vat & nhiy tinh ¢hal phan xa dnh sdng cta vat do.

N¢&u vat phan xa déu moi tia sdng ¢d budc séng trong dai pho trong thdy., thi vat do
¢& mau trang. NEu vat chi phan xa mot s8 thanh phan ndo dé trong dai phd rong thay vi
hap thu nhiing thanh phan khéc, thi ta thdy vat dé ¢6 mau sic. Khi chifu dnh sdng mau
Ien vat phan xa moi séng, ta thay vat ¢d maw pidng mau cia dnh sang chicu 1én né. Nhu
vay miu sic cta vat khong chi phu thude vao tinh chét phin xa dnh sdng cia vat dé. ma
con phu thude vao ngudn chidu sang. Khi pho phan b0 nang Juong cla nguédn chicu sdng
thay déi, mau sic cta vat duoc chidu sdng ciing thay doi theo. Do dé, mudn ddnh pid
mau sdc cla mot vat ¢dn phai bict phd phan bo nang lueng ctua nguon chicu sang.

Ngodi ra, mic do phan Xa dnh sdng don sic cba cde val cling khéc nhaw. Npudi ta
ding h¢ & phan xa dé ddnh gid tinh chdl phan xa cua vat. 11¢ s& phan xa don sac pfA)
con goi 1a he s6 phan xa phd, xéc dinh mic do phan xa dnh sang cua vat d6i v dnh
sang don sac ¢6 bude séng A nao do:

P(A)

1y=——; P-4
p(A) P ) | (1-4)

trong dd:  pfA} - he s phan xa cua vat doi vis bude song At
P,(Aj- nang luong cua ngudn sdng ¢ bude sdng 4 roi lén vat phan xa;
P(A) - nang lwong cla ngudn séng 6 bude séng A phan xa W vat dén b
~phan thu nhan dnh sang’.
D61 v6i todn bo dai pho trong thay, thi tinh chat phan xa cha vat the duge dénh gid
hang h¢ s phan xa tich phan.

]: P(A)yp(A)dA
r= :El
J £, (p(2)dz

: (1-5}

3 B4 phan thu nhan anh sang co thé 1a mat ta hode ng phat.

1



trong dd: oz, - diae tuyén pho cta bo phan thu nhan dnh sdng:
A, As - che budce song 101 han cia dai pho trong thay.

¢) Vit trong suot

Khi dnh sdng chicu 1én vat trong sudt thi mot phin nang luong xuyen qua vat, mot
phan bi phan xa va mot phin bi hap thu. Phan nang lugng bi hap thu thudng rét nho,
chidm khoang (1+2)%., ¢On phan nang fuong phan xa thudmg vt 16n.

£0 trong sudl cua vat cd thé khic nhau déi véi cic bude séng khic nhau: trong
sudt doi vai khodng sdng nay - nhung khong trong sudt doi véi khodng song khde; nghia
14 vat ¢6 tinh chon loc dnh sang. Trong truyén hinh, ngudi ta jgi dung tinh chat trong
sudst khong dong déu nay dé ¢hé tao ra cde ba loc dnh sang.

Dé danh gid do trong sudt cua vat ddi véi bude song A nho dé, npudi ta dung he 0
trong sudi cla vat:
P(2)
P, (4)

T{A) = (1-6)
v d6i vén ca dai phé thi hé sd trong sudt 7duge xde dinh:
A2

[ rayp(2yd2

o ; (-7
Py (A)p(A)dA
Al

trong d6: PrA) - phan nang lugng xuyln gua vat: P,{A) - nang luong bc xa roi 1¢n vat.

Anh sang néi ridng va cdce bife xa di¢n (i ndi chung déu uan theo cac dinh luat cd
hin. D6 13 cée dinh ludt vé sy truyén (héng cla dnh sang, dinh luat phan xa, dinh luat
khic xa v.v...

Cic dinh luat ¢o ban cua dnh sang 13 nén tang cho céc nghicn ctiu v( 4nh sdng va su
truyén dnh sang, cdc thanh qua cha cde nghicn cttu d6 cho phép dat duge he thang xur 1y
{in hicu hinh dnh m¢t cdch W1 nhdt phuc vu cho cong nghigp va cude sdng con ngudil.

1-2. CAC PAI LUONG PAC TRUNG CUA ANH SANG

Bitc xa anh sang chi mang mot phan nang lwong cda bic xa dién 1 trong mat
pham vi dai pho gidi han. DéE xdc dinh tinh chél clia dnh sdng vé mat vat 1y, ngudi ta su
dung céc dai luong dac trung cho dnh sang, d6 1&: quang thong ¥, cudmg do sang [, do

chéi £, Ao rot £ vy,



I. Quang thong

Nang luong bc xa cua mot vat duoc xdc dinh bang cong sudl bl xa va duoc do
hang Odl. Phan nang luong bic xa trong ddi phd dnh sdng, tde 1 phin nang lugng bic
xa trong thily dugc goi 1a quang thong. Noi cdch khdc: quang thong 1a dai luong bidu thi
phin ¢omg sudl cua bc xa quang 6 e dung vai mat ngudi gua mot tiét dién nao do.

Quang thong cua mot ngudn biic xa duge Xac dinh bing bicu thike:

\_----.IJ

;= A V(AP = INIREILCZE (1-8)

s

trong d6: [, - quang thong; A - h¢ 8311 1¢;
(A} - phé phan b6 nang lugng cla ngudn bitc xa dnh sang;

V(A} - dac tycn pho cha mat hay d6 nhay pho chia méat. DO nhay phd tuong
déi ctia mit ¢d dang nhu hinh 1-2.
Vi do nhay cda mat khong dong déu vai cac J‘V(:")
bude song khic nhau cha dnh sang. nén khi tinh tr1
& quang lhdng cua npudn sdng phai xét dén dac
diém naty cha mat (cac chim tia ¢6 cong sudt nhu
ahau lai tao ra quang thong Khac nhau).

Bon vi do quang thong 12 lumen, Viél 1at 1 Im. \
NGu quang thong tinh bang W, thi h¢ s A & bidu 0,400 0,555 0,700 »{um)

thite (1-8) bang §; N¢u quang thong tinh bang lumen, Hinh 1-2. Dac tuyén phd clia mat,
thi A = GX3 (Im/w).

Nhu vay, néu la bic xa don sic 6 bude song A = 0,555 pm vai cong sudt hifc xa
P{A) = |W, thi quang thong biang 1 W, hodc 683 Im vi¥(4)=1.

11 véi cde bt xa don sie ¢6 bude song khdc, nlu cong sudl bic xa bang W, thi
quang thdng nho hon W hoac nhé hon 683 Im, vi V() < 1 (xerm hinh 1-2).

2. Cudmg dé sing

Cuomg do sang cia mot npudn sdng 1a quang thong chia ngudn sang dé bic xa theo

phuong da dinh. trong mot dan vi pée khoi N6 dac uung cho mat do khong gian cua

quang thong. NCu quang thong df-, biic xa déu trong gdc khdi de, thi cudng da sang
duce tinh bing bicu thite:

di,

p— ,—"’,

Y dw

(1-9)

¢



Pom vi do cudmg do sang 12 candeta hay con goi 12 nén®.

O day, quang thong tinh bing lumen, gé¢ khdi tinh bang steradian’, cudmg do sdng
tinh bing candela.

V&i mot ngudn séng diém c6 quang thong phan bd déu theo moi hudng, thi cudmg
do sang bang:

] ! (1-10)

q:4fr

Néu 1a nguon sang mat, thi cudng do sang
hic xa vé cdc hudng s& khic nhau, D6i v4i phdn  Ngusn sang
I6n cdc mil bdc xa, su phan b8 cudmg do séng mat o
trong khong pian duge xdc dinh theo dinh ludt
LLambert. Theo dinh luat nay, thi cudmg dé sdng
theo mét hudng quan sat nao dé bang cudng d®  Hinh 1-3. Sy phan b3 cuding 86 sang clia
sang [, theo hudng vuong pée véi ngudn sdng mat ngudn sang mat.

lofex)

(hinh 1-3) nhan v&i cosin cla gdée 1am thanh gitta
hudng vudng gée cha ngudn sdng mat véi huéng quan sat.

I(a) = lcosa; (-1
F
vai: [,=—"
T

trong dé:  F,_ - quang thong cta ngudn sdng mat; /, - cudng do sang theo hudng vudng
g6c vai ngudn sdng mat; /() - cudng d6 sdng theo hudng quan sat; @ - gée 1am thanh
gifta hudmg quan st va hudng vudng gdc vai ngudn sdng mat.
3. Do chdéi

Do chéi 1a dai luong chi mite do sdng clha vat bic xa dnh sang, phan xa anh sdng
hodc cho anh sdng di qua. Trong do fudng quang hoc, do chdéi chi duge ding d6i véi cdc
vat ¢6 kich thude hitu han, khong ding vai ngudn sang diém.

PO chéi clia mot nguon sdng mat duge xde dinh bang cudng do sdng theo hudng
quan sdt bie xa tr mot dién tich cta ngudn sdng mat ma hinh chidu caa dién tich d6 trén

4 Theo tigu chudn do luang clia nude Vigt Nam thi don vi cuang d6 sang la candela. Candela, chil la tinh ¢é nghia 12
aén, Hoi nghi qudc 1€ vé do ludng nam 1948 da quy dinh "nén méi" goi 1a candela. Theo quy dinh nay, 1 candeta [nén
md&i} bang 0,995 ndn ¢l (nén ¢ 14 cdy nén duge 1am tir md ca map). Candela 1a cudng 48 sang do theo phuang vudng
géc vai ngudn sang cd dién tich 1/600.000 m? bitc xa nhur vat phan xa toan phdn & ahiét dd déng dic cda flatin (204°K)
dudi ap suat 101.325 N/m?,

5 Steradian la mot goe khdi ma dinh cira né & tm hinh cAu va ¢t ma3t hinh cdu mot dién tich bang binh phuong ban kinh
R cta hinh cdu. Vi dién tich mat cdu 8§ = 4aR? nén géc khéi toan phdn bing 4n steradian.



mat phang vudng géc vai hudng quan sat ¢6 tri s6 bang | don vi dién tich. Do chéi cia
ngudn sdng mat $ duge tinh bang:

I

L:Sc;sa; (1-12)

trong d6: L - do chéi; I, - cudmg do sdng theo huéng quan sat;

a - g6c lam thanh gilta huéng quan sdt va hudng vuong gée vai ngudn sang
mal;
Scosa - hinh c¢hidu ctia nguén sédng mat § trén mat phing vuong géc vi
hudng quan sat.
Né&u cudng do sdng phan bd theo dinh luat Lambert, ur bidu thic (1-10) va (1-11)
1a co:
I ,cosa [

J=

4]
= —_— 1-13
Scosa S ( )

Tix (1-13) 6 thé thdy rang: néu ngudn sdng bifc xa x, theo dinh luit Lambert thi
d6 chéi khong thay déi theo huéng quan sat.
Pon vi dé do d¢ chéi 12 nit. Nit 1a do chéi cta mot ngudn sang mat ¢6 dién tich

bang | mét vudéng, cudng do sdng & | candela do theo hudng vuong gbe vGi bé mat
ngudn sang.

Ngoai ra, cdn ding don vi stinb (Sb). Stinb 13 d6 chéi clia ngudn sdng ¢ cuding do
theo hudng vudng g6¢ bang 1 candela, bic xa tir mit séng ¢ dién tich bang | cm?,
4. Po roi

Béi vai nhitng vat thé khdng bic xa dnh sdng ma ducc chidu sang, thi dinh gid
mic do sang bang d6 roi.

D6 roi trén mot mat thodng nao dé duge xde dinh bang 11 86 quang thong roi Ién
mot don vi dién tich cda mat thoang do.

F‘:‘
E, = o (1-14)
trong d6:  E, - do roi; F, - quang thong roi lén mét duge roi; S - dién tich cla mat

dugc roi.
Mot ngudn sdng diém c6 cudng do sdng [, & cdch xa mat duge roi mot khoang r,
thi quang thong dF cia ngudn séng t¢i han trong géc khdi dw roi 1én dién tich dS s& la:
dt, =1l dw (1-15)

VidS = do . r’ nén taco:



(1-16)

Né&u S khéng vudng gde vdi hudng roi, ma dudng vudng gde cua mat duge roi dS
1am thanh v hudng roi mat gée 8, thi do roi duge xdc dinh bang:

fq Cos o

E, = C O 1-16)
s

Nhu vay, do rot trén mat thoang 1 1€ thuan véi cudng d6 sdng clia ngudn sang va ti
i¢ nghich véi binh phuong cua khoang cach.

Pon vi tinh d6 roi 1a lux, viét td 13 1x. Néu quang théng 12 mot fumen roi déu theo
hudng vuong gée 1én moL mat ¢é dién tich 1 m?, thi d6 roi Ja | lux. Vay do roi 1a quang
thong cla ngudn sang bic xa roi 1én mot don vi dién tich bé mat. Bang 1-1 gidi thiéu do
roi cua mot 88 trudng hop thudng gap.

Bang 1-1. D6 roi clia mot s6 trudng hop thudng gap

Piéu kién roi : B4 roi (Ix)
D6 roi clia bau trdi ban dém khéng trang 0.001
6 roi ban dém khi trang tron 02
£4 roi can thiét dé doc sach 20 + 30
D6 rqi trong phong ngay he 100
Bé rai ngo_ai‘trdi khi c6 may 1000
D% roi qusi anh s&ng mat trdi 100.000

1-3. MAU SAC
1. Khii niém vé mau sic

Nam 1666, nha bac hoc Ixac Niuton da [am thuc nghiém sau: Cho mot chim tia
dnh sdng mat troi xuyén qua lang kinh thuy tinh, ding mot man trang chin chim sing
da qua ling kinh ong nhan duge mot dai mau theo thi ty: do, cam, vang, luc, lo, lam,
tim. Dai mau d6 duge goi 12 phd mau. Phd mau cda dnh séng 14 phd lién tuc, tir mau nay
chuyén ddn qua mau khéc, khong ¢6 ranh gidi rd rang. Tuy nhién mdi mau chiém mot
khoang pho nhit dinh (hinh i-4).

Tu thue nghiém ndy thiy rang, dnh sdng ¢6 budc séng khac nhau tdc dung 1én mat
ta, ta & cam thay cac mau sic khic nhau. |

Vay mau sac 12 mdt thude tinh cGa dao dong dign 1ir ma mat ngudi ¢am nhan
duge. Mat do phan b nang lugng cia ngudn bife xa dnh sang va tinh chat thi gide mau

9



ctia méit déu anh hudng 16i mau sic cam thu duge. Néi cdch khde mau sac cam thy duge
quyét dinh bdi hai y€u t6: vat 1y va sinh 1y,

Tir ngoai Tim Lam La Luc Vang | Cam 86 Héng ngoai

380 235 485 405 560 585 610 780 P

Hinh 1-4. Budc séng cla cac mau trong phd mau.

Khi quan st nhitng val thé w phat ra dnh séng thi mau sic cam thu ducge quyct
dinh bi phd phan bo nang lugng bifc xa cda nd; cdn khi quan sat nhitng vat thé phan xa
hoac cho théng qua dnh sang, th mau séc clia val ma ching ta cam nhan duoc phu thude
vao:

- Phé phan b6 nang luong clia ngudn sang so cép roi 1én vat dé.

- Tinh chél phan xa hodc thong qua dnh sdng coa vat dé.

Né&u vat thé chi phan xa (hojc cho thong qua) mot s thanh phéan nao dé ciia phd
dnh séng roi nén n6 va hap thu cdc thanh phan phé con lai, thi khong nhiig quang thong
phan xa (hodc thong qua) khic quang thong roi 1én n6, ma sy phan b6 phd nang luong
clia ching ciing khdc nhau. Vay chinh énh séng phan xa tlr vat quan sat (hodc sau khi
thong qua val quan sit) tao cho ching ta cam gidc vé mau sac cia vat phan xa hoéc
thdng qua anh sang.

Néu chi thay d6i quang théng clha ngudn sdng so cdp roi lén vat quan sat, thi chi
quang thong phan xa (hodc thong qua) thay doi, chir phé phan b3 nang luong cta dnh
sang phan xa (hoac thong qua) khong thay déi, do d6 mau sac cua vat quan sdl ma
chidng ta cdm nhan duge khong thay déi.

Nguace lai, néu ding cac ngudn séng so cap ¢ phé phan bd nang luong kha(, nhau
roi 1¢n cling mot vat quan sat, thi mau sic clia vat thé ma chiing ta cam nhan duge €
khdc nhau.

2. Céc thong so dic trung cho mau sic

Nhu trén d3 trinh by, mau séc ching ta cdm nhan duge vita ¢6 yéu t6 vat Iy (c6
tinh khdch quan), vixa ¢6 y&u 8 sinh 1y (c6 tinh chl quan). Néu chi xét i tinh khéch
quan, cdc thong s6 dac trung cho mau sac a: do chdi L, bude séng wrdi A, va do sach
mau s (con goi 1a @6 tinh khigt). Con khi xét ca vé mat chii quan nifa thi céc théng s6
tuemg tng dac trung cho mau sic 13: do sdng ‘B, mau sac va do bao hoa mau. Tong hop
sac mau va do bio hoa mau goi 1a tinh mau (chromaticity).

Giita cdc dai hrgng cha quan va khéch quan twong dng ¢6 mai lién he mat thiét,

nhung néi chung cho dén nay chua tim dudc céc biéu thic todn hoc dé€ biéu thi mot céch
chinh xdc cdc mdi lién he nay.
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a) D9 choi (luminance)

Do chéi va do séng 1a cdc thong s6 khich quan va chl quan chi s¢ mic do sang
ctia mau sic. Trong trudng hop chi thay ddi quang thong cla ngudn sdng so cap roi kén
vat quan sl thi do chéi va do séng cha vat thay doi.

Pinh luat Vebe-Fecne xdce dinh moi lien hé giita do chéi va do sang:

B=kinl + C; (1-18)
trong d6: B - 40 sdng; 509
k va C - cdc hing s ti €.

b) Sdc mau (chrominance)

)
L]
1
L}
]
A

A

Sic mau 12 thong s6 chit quan chi tinh chat cua 0 l &
mau. Chang han khi ching 1a néi: mau do, mau vang,
mau lam v.v... 12 chi s&c cla mau. S&¢ mau phu thuge vao

budc séng troi trong phd phan b nang lugng cha bite xa dnh sdng.

Hinh 1-5. Budc sdng trdi.

Birde séng 1roi A, cila mdt mau ndo d6 1a bude séng cla dnh séng don sac ma rén
né véi dnh sang trang theo ti 1& xdc dinh s& ¢6 cling sac mau vdi mau do. Chéang han, ¢6
mal ngudn sang ma phd phan bé nang lugng cua né duge biéu dién irén hinh 1-5 thi
buée séng trdi ciand 1a 4,

V&i dnh séng don sic, thi bude séng trdi cda né chinh la budc séng clia dao dong
dién tlr, va séc mau chiing ta cam nhan dugc, duoc goi 1a mau quang phd.
¢) Pé bdo hoa mau (saturation)

Do bao hod maw ciing 13 mot thong s6 chd quan, chi mic d¢ dam nhat ciia mau.

Vi du: mau dd tham, do chét, db tuoi, mau hong nhat v.v... déu ¢6 sic mau la do,
nhung do bo hoa mau clia chiing khde nhau. 6 bio hoa mau ciia mau d6 thdm thap
hon mau do tuoi.

Mau chita cang nhidu 4nh sdng trang, do bdo hoa mau cang thép, mau quang pho
¢6 d6 bdo hod mau 16én nhat; con cac mau trung hoa (trdng va xam) ¢ do bdo hoa mau
nhé nhat.

d) Pé sach mau

Po sach mau 12 thong s6 khéch quan, chi ham luong twong déi cia mau quang phd
chita trong dnh séng nao d6, tinh theo ti 1€ phéan tram (%). N6 cho bi€t quang thong ciua
anh sang tring 1an trong quang thong clia npudn anh sang do6.

Quang thong £ clia mol ngudn sang (tfc mau sac) nao d6 bang quang thong cua
mau quang pho F, ¢ cling mau shc, cong véi quang thong dnh séng trang F,, tac 1a:

F=F,+F, (1-19)
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Do sach mau clia nguén sing d6 xac dinh theo bicu thic:

=T 1-20
FE (1-20

D31 v mau quang pho, vi I, = 0, nén d0 sach mau s = 1 va do bio hoa maa la 100%.
P61 véi cdc mau trung hoa vi F, = 0, nén o sach mau va do bdo hoa mau bang khong.

Vay, véi mol ngudn séng ¢6 do sach mau cang lon, do bdo hod mau cang cao thi
mau tréng chita trong d6 cng . Bude séng troi va do sach mau hode sac mau va do bio
hoa mau la nhitng théng sd dic trung cho tinh chél cia mau Sac.

Ching ta cling cén luu ¥ rang: cdc ngudn sang, tuy tinh mau cua ching gidng
nhau, nhung ¢6 do chéi khdc nhau cling gay cho ching ta cim gidce khdc nhau. Chang
han nhitng ngudn sdng tuy ciing tao ra miau trang, nhung mc dé choi cua ching khéac
nhau, & gay cho ta cam gidc 12 tréng todt, Xdm v.v...

Mot diém nita ciing ding chii § clia vice cam thy mau la: Mot ngudn sang bal ky, du
cho thinh phan phd ctia ching phiic tap du;,n mde nao di nita, lde chi xé& 160 phieong dién
cam thu mau sac, cling ¢é kha nang thay th¢ bang ngudn sdng don séc thich tng ma ching
ta khong thé ndo phéan bict duge sy khic nhau vé mau sac gitta ching. Vi vay, khi ¢6 nhiéu
nguén sang cé thanh phin phé khdc nhau lai gay ra sy cam thy mau giong nhau.

Ciing chinh vi vay ma khi mot ngudn bite xa don sac ¢6 bude séng xac dinh (chang
han A = 580 nm) tdc dong 1én mit, ching 1a cam nhan dugc mot mau xdc dinh (mau vang).
Nhung ngucic lai, mot ngudn séng ¢ mau xac dinh (mau vang ching han) chua c6 nghia 13
buke séng cha ngudn sang d6 da xdc dinh (chua thé khang dinh A 1a 590 nm).

1-4. LY THUYET MAU
1. Cau tric hé thong thi giac
t1¢ thang thi gide 1a oo quan thu nhan moi lin tic trong thdy cha the gidi bén ngoal

nhu kich thuéce, hinh dang, mau sic cha cac vat trong khong gian. 11¢ thong thi gide gém
¢6 méit va he than kinh thi gidc.

Mat 1a bo phan bén ngoai cha hé thdng thi giac. Mat ¢é dang hinh cau, goi 1a nhén
¢du, nam trong hé xuong mat. Nhin cdu dude bao boc bang mot 16p mang cing. Phéan
iém 16p nay 12 1dp xo dai va duc goi la cling mac; chi cé phan trude hoi 161 ra 14 rong sudt,
poi 13 gide mac (hinh 1-6). Gide mac cho dnh sdng di tir ngoai vao mat.

Bén trong 16p vo clng 1a mang b6 dao. Phén mang bé dao nam dudi cling mac
chifa nhitng mach mau nudi nhan cau. Phan mang bé dio nam sau gidc mac la mdng
mal. Mong mét ¢6 hinh gidng dong xu, c6 tdc dung ngan céch 4nh séng 1t bén ngoal vao
mét: chi c6 16 giita 1a cho dnh sdng xuyén qua goi 14 con nguci. Kich thudc con ngudi
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luon luon thay doi tuy theo cudng do anh sang bén ngoal ro1 vao mat. Khi do roi 16n thi
con nguoi co lai, han ché luang dnh sang vao mat; ngudc lai, khi do roi bé thi con ngua
gian ra dé cho luong dnh sdng roi vao mat tang 1én, Pac diém nady goi 14 kha nang (iinh)
thich nghi ctia mat. Méng mét ¢d mau tuy thude g ching 6. Gilta mdng mat va giac
mac ¢6 mot khoang chia day thuy tinh dich.

Sau méng mat [ thuy tinh thé. D6 13 mot vat trong sudt, dé dan hoi, 161 vE hai phia
nhu mot thau kinh 161, Sau thuy tinh thé 1a mot khoang chi¢m phén ton th¢ tich cua mat
chtia ddy thuy tinh dich.

Mat ¢4 tdce dung nhu mot hé thdng quang hoc ¢d tiéu cu thay déi duoc. Khi ta nhin
mot val, cdc car 1ong may 1am thay ddi d6 cong cia thuy tinh thé, do d¢ 1dm thay dai ticu
cu cha néd sao cho anh cia vat dang nhin duoc chicu 1én ddng vong mac. Khi nhin vt &
Xa, ¢d long may cang ra lam eiam d¢ 13i clia thuy tinh thé, tang ticu cu clia nd. Nguge
lai. khi qu‘an. sal mot vat ¢

gan, co 1ong may co 1ai tam- Vona mag | hmAe
. g ms | Mang bo dao

dd 181 cla thuy tinh thé tang
lén, ticu cu giam. Nhd vay : Thuy tinh thé
mA anh cla moi VAL & CAch  Trye nhin MEng mét
mat 10 cm dén vo cang déu . ‘

duoc chicu én vOng mac. Thén kinh

- . . . N N thi i
Pac didm nay goi 1a kha True quay "oRe
nang diéu i1 ea mat.

Vong mac la 16p nhay Gide mac Thuy tinh dich

cim v dnh sang chiéin gan Hinh 1-6. Cau truc clia hé théng thi gidc.
h&t mal phia irong ctia nhan
cau. Trong vong mac, ngudi (a quan sat thdy hai loai 1€ bao nhay cam d6i v6i dnh sang,
d6 13 1& bio hinh try va 1€ bao hinh chép. T€ bao hinh tru ¢6 1i€t dién cal ngang héau nhu
1ron vi ¢6 dudng kinh hiu nhi khong déi doc theo chid¢u dai cta né wwong tu nhu chiéc
diia. TE bao hinh chép ngén hon nhung 1o hon (& bao hinh tru.

T& bao hinh tru nhay cam doi vdi do chéi han (& bao hinh ¢hdp. O didu kién 4nh
sang y&u chi ¢é (& bao hinh try 6 de dung, cde & bao hinh chép khong ¢6 tac dung: 1€
bao hinh chép chi nhay cam d6i vai dnh séng manh va phan bict duoc miau siac. Do do,
ciic 1€ bao hinh chop chi 1am vige trong diéu kién 4nh sang ban ngay, con (& bao hinh try
Jam viee duoce trong cd dicu kién dnh sang ban dém.

T¢ bao hinh tru va hinh chép sdp x€p song song véi nhau, giéng nhu bé diia va
song song voi chidu anh sang 1601, Cdc 1& bao hinh chdp tap trung nhi¢u & viing trung tam
cua vong mac. O vilng trung tam, ang véi gée nhin khoang 1° chi ¢6 1€ bao hinh chop,
khong ¢6 t€ bao hinh tra va mat dé cdc (& bao hinh chop ral lan, goi la ving gai thi.
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" Cang xa trung tam, mat do cdc & bao hinh chép gidm dan; nguoc lai, mat do cac t& bao
hinh tru tang dan va dat dén tri s6 cuc dai & ving ¢6 bén kinh (5+6) mm, sau dd lai giam
dan dén cuc tidu.

Vi cdc 1€ bho hinh ¢hdp tap trung nhiéu ¢ viing trung 1am, nén thi fuc ¢ viing trung
tam 12 1én nhat. Do d6, mudn nhin mot vat cho rd, phai quay mat vé hudng d6, sao cho
4nh cha vat roi 1én vang trung tam vong mac.

O phia sau nhan cdu c6 Mol 16, qua d6 céc day than kinh thi gidc thodt ra ngoai. O
khu vue d6 khong c6 cdc t€ bao nhay cam d6i véi anh séng, nén goi 1a diém mu.

Khi 4nh séng kich thich lén vOng mac, gay ra cac xung dong dign & cdc 1€ bao
nhay cam doi v6i dnh sang. Cac xung nay ¢6 bién do khong déi, nhung tan sa 1ap lai clha
xung truyén theo cac day than kinh thi giac, qua céc 1€ bao trung gian dén ndo. Trudc
khi dén ndo, cdc tin hiéu dugc gia cong va mé hod & céc khau trung gian. Gia cong va
ma hod nhu thé nao, hién nay chua duge giai thich ddy di. Nhung ¢6 thé col thi gide nhu
mot hé théng truyén tin phie tap.

2. Kha niing thich (mg véi mau sic cia hé théng thi giac

M3t ngudi ¢6 kha nang thich dng vai do chéi va thich ing-vdi mau sac. Sy thich
g vdi do choi bidu hién & sut giam do nhay cua mét khi nd thudng xuyén chiu tdc dong
ciia do chéi 16m va nguoc lai. Sy thich tng vGi mau sac bidu hien & su gidm do nhay cla
mét doi vdi man dang duoc roi vao maét hay su 1ang do nhay doi véi mau khong duoe o1
vio mat. Su thich tng nhu 1a su quen dan v&i mot 1dc dong sdng nao dé (vé cudmg d¢
chéi hay mau sdce). C6 thé giai thich sy thich dng xudt hién do 6 su "1& liét" hodc "tang
cutng” sy hoat dong ciia mot bo phan cadm quang nao d6 (v& do choi hay miu $ac).

Su thich @ng ¢6 quan tinh, do d6 khi xudt hign dot ngét mot tia sdng c6 cudmg do
Ién. thi ban d4u trong mat xudt hién cam gidc séng rat manh, sau d6 cam gidc sdng giam
bt dén gia tri thap hon. Hoge nguoc lai, khi dot ngodt vio chd 161, mét ngudi gan nhu
khong thdy gi, sau d6 dén dan ¢6 1hé nhin thdy dugc.

PGi vdi mau sic, sy thich ting ciling c6 ciue‘m tinh. Néu cham chd nhin mét hinh
mau luc trén nén iréng, sau d6 néu cét nhanh hinh mau luc d6é dé con lai mot nén trang
thuAn nhét, thi trong cam gide ca mat ta con lai véL hinh ¢ii, nhung v&i mau dd tim nam
trong nén tring (mau phu cia mau luc). Né&u ta deo kinh mau vang trong mét thdi gian
ndo dé. sau d6 ¢ft nhanh kinh vang di thi moi val nhu nhudm mau lam. Céc hién tuong
k¢ trén ¢6 thé gidi thich bang sy "té liet” kéo dai cha cdc 1€ bao cam quang doi véi mau
da duge chi€u vao mat.

Su "té litt" hay "tang cudng” hoat dong ciia mot bo phan 1€ bao nao dé trong vong
mac gy nén sy "cam ting” trong cac & hio cam quang lan can, 1am cho hoat dong cua
cde &€ bao lan can cung "t& li¢t" hoac "ang cudmg”. Vi dy, dat nhiing méu gidy trang
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nho hoan loan giGng nhau vao cac pify nén mau khdc nhau, thi cdc méu gidy trdng ird
lén bi nhudém maun khdc nhau, mau ctia méu gidy tréng 12 mau phu cha mau nén: trong
nén mau do tim thi mau gidy thdy nhu ¢6 mau juc, trong nén mau lam thi thay méu gidy
¢6 miu vang v.v... S¢ di thdy mau vang Wi cdc 1€ bao cam quang dugc roi sdng boi mau
pidy nhd bi giam do nhay (do cAm tng) d6i véi bdc xa mau lam, do do anh sang trang
clia mau giffy nhu bi loc b hoac lam y€u bic xa mau tam, 1o nén mau phu cia mau
lam, W@¢ chinh 13 mau vang.

Do ¢ hién tegng thich dng d6i vai may, nén ¢6 thé a0 ra mot mau nao dé W mau
phu clia né. Hicn tugng 46 md ra kha nang thuc hién truyén hinh mau hang cdch chi
truyén hai mau co ban thoi. Tuy vay, cho dén nay véan chua thye hién duoc ¥ do do.
Mudn 14i 1a0 Jai di mau ngudi ta van phai truyén 3 mau ca ban.

Mot hi¢n tugng sinh ra mau trong cam gide rat dac bict khac da dugc khdm phd tu
lau d6 12: quay mot dia trdn nia tring, nita den ranh gidi gitia hai nita 13 dudmg kinh di
qua tam quay, irén nira trang ¢6 cdc vach cong mau den nam rén nhitng dutmg tron
déng 1am khdc nhau, cic vach cong d6 ¢6 do dai nhu nhau nhung diém bat dau khac
nhau thi quan sdt duce ce vong mau khic nhau trong vdng xam. 1hén wgmg nay la co
s dé 120 ra anh mau W anh den trang, tuy nhién chua cé thé st dung trong k¥ thuat
truyén hinh mau va d€n nay van chua ¢é k¢ qua gidi thich hi¢n wong trén.

3. Ly thuyét ba mau
a) Thi gidc mau

Nhiéu thuc nghiém d& xéc dinh ring, ¢6 thé nhan duoc gén nhu 14t ca cAc mau sic
{én tai trong thién nhién bang céch trén ba chim anh sdng mau do, mau uc vi mau lam
theo cde 1 18 x4c dinh. D giai thich diéu nay, cho dén nay, nhiéu nha khoa hoc da dé ra
céc thuyét khac nhau vé co ché cam thu mau cha méat ngudi. Trong d6 thuyét ba thanh
phan cam thu mau dugc cong nhan rong rai hon ca.

Theo thuyét ba thanh phan cam thu mau, trén vong mac On lai ba loai phén tix
nhay cam vdi dnh sdng 13 cdc 1€ bao hinh chop. Cac loal phan ti ndy ¢6 phan ing khac
nhau d6i véi 4nh sdng ¢6 bude song khdce nhau. Do dac diém cha ba loai 1& bao nay, nén
bil ky mau sac nao cling €6 thé 16ng hap duge tr ba mau cd ban. Cho dén nay tuy khoa
giai phiu vAn chua xéc minh duge ba loai 1€ bao nhay cam v6i danh sang cé bude séng
(hac nhau d6, nhung qud trinh thyc nghiém lai ral phi hop voi ly thuyét niy, nén n vén
dugc s dung.

Trong thyc t&, Wy dnh sdng déng thoi kich thich ba t& bao hinh chép, nhung lwy
theo budc séng, cdc dang € bao hinh chép duge kich thich khdc nhau. Su cam thu mau
duoc quy&t dinh bdi mike 4o kich thich cha céc t&€ bao hinh chép. Gid tri 1éng nang lumg
kich thich cho ¢ ba 1€ bao cho ta cam gidc vé do séng, con 1i l¢ gilra ching tgo ra cam
gidc tinh mau.
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Nhiing chiim tia sdng ¢6 t4n s6 khdc nhau s€ gay ra nhitng cam gidc mau khac
nhau trong mat ngudi. Néu bude séng chim tia bich déi lien e 1l (380-700) nm thi
mau sic cling bin doi lién we tr mau lam qua mau lue 161 dén mau vang va cudi cling
13 mau do. Giita cdc mau ké rén ¢on ¢6 vo 6 mau trung gian khic.

Vi di: Gilta mau lam va luc ¢6 mau xanh hoa binh, gitta mau do va vang ¢6 mau
duoam vovo,

SG lueemg mau sac ma mat ngudi phan hict duoe 1a 160 loai, ta ndi phan hét duge
khoang 160 sic do, ching lam thanh quang phé lién we. Khi ta séng hep mau trang
chiu qua mot lang kinh thi thu duce quang phd lién tuc. Mau tring 12 16ng hop cla vo
$6 cac mau ¢6 trong guang pho.

Npoai cdc-mau ¢é trong quang phd, trong thién nhién ¢6 mau tim khong luong dng
v&i mot bude séng nao trong dai (380+780) nm, dé 13 mau hén hop do mau doé va mau
lam hop thanh.

Khong nhitng céc bic xa don sic cd thé tao ra mau séc, cde bie xa phic ap ciing
tao ra mAu sdc. Vi du, 4nh sdng tring sau khi di qua bo loc dé loai bo di mau lam ta cé
duoge biic xa phite tap gay ra mau vang khi tdc dung vao mat (lam-vang; lyc-tim .v.v...).

Céc thue nghiem dua lai k& qua v& méi quan he v& do nhay cha mél ngudi v
budic song anh sang kich thich d&i vdi ting loai 1€ bao hinh ¢hdp (hinh 1-7b). Gid ur1 nay
phi hop véi dac tuyén phd cia mat ngudi. Mat npudi nhay cam nhét v6i dnh séng ¢6
budc séng A = 550 nm (hinh 1-7b). Khi do chicu séng thap, dac wycn do nhay v(4) bi
dich vé phia trdi (A nho), dinh clia dac wwyén dich dén ¢hd A = 510 nm. Ldc nay chi ¢6 18
bao cam quang hinh tru 1am vice (dudmg roi nét trén hinh -7a).

0.8 ot \/\ o | 0,8 i \ —
vl L /NN Wl AN
o N R 7\
02— !" / \\\\ 0,2 Val’) / - \ \
N \ N,

400 450 500 550 600 G50 snm 400 450 500 550 600 650 Lanm

a) : b)
Hinh 1-7. D3c tuyén phd dd nhay cla mat va dac tuyén phdé do nhay
clia ba té b&o hinh chép.

Céc 1€ bao hinh chép nhay cam tng véi 3 mau co ban duoc vE trén hinh 1-7b. Céc
dac tuyen v (1), valt), vi{) khong ¢6 ranh gidi rd rang, 6 doan lai gdi 1én nhau. Do do,
khi ¢6 mot bite xa don sac tdc dung vao matl, thi khong phat ¢hi ¢6 mot loai ma o hai
hojic ¢a ba loai déng thoi bj kich thich d€ 1ao ra dong dicn tin hicu, gid tri cuong do tin
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hi¢u khong déu nhau trong cdce loai 1€ bdo tao nén cdc cdm gide mau khac nhau trong
than kinh tht gidc.

N&u mot bife xa phfe tap ¢6 pho licn tue tde dung vao mit ma tao ra trong ba loai
¢ bao noi 1rén nhitng dong dién ¢6 u I¢ gidng y nhu khi ¢ mdt béte xa don sac nao d6
tdc dung vao mat, thi mau cua bic xa don sic d6 tring véi mau cta bidc xa phite 1ap. Vi
du, dnh sdng trang da bj loc bd mau lam 13 mot b xa phic tap, né gay ra cam gide miu
ving gidng nhu tdc dung cua mdt bife xa don sic ¢6 bude séng nhal dinh dng véi mau
vang trong quang phd.

Ti ¢ dong dién tao ra rong cdc loai 1€ bao quyEl dinh miu sic mat ta cam thy. Do
d6 cdc ble xa 6 mau sic gidng nhau chua chic 1a ¢6 k¢t cau phd gidng nhau.

Tir nhing hiCu bidt trén, ching la o6 thé néi rang hé théng thi gide cla ngudi ¢6
kha ning phan tich mau nhés su so sanh dong di¢n tin hi¢u xuat hién trong 3 loai 1¢& bio
nhay cam v3i 3 loal mau co ban.

b) Cdc mau co bdn va cdc mau phu

Sau khi thuy€t ba mau ra doi thi gid thi€l 13 16n tai mot nhém mau co ban. Nhiéu
nha thue nghi¢m da lam nhiéu thi nghi¢m dé ching minh, ngay nay da ro rang 13 khong
phai chi ton tai mot nhdém mau ¢ ban, ma ¢6 thé chon ba mau bat ky lam ba mau co
ban.

TO hop ba mau duge xem 13 ba mau co ban khi ching thoa mén yéu cdu: ba mau
dé doe lap aycn tinh. Nghia Ia, tron hai mauo bal ky trong ba mau dé trong diéu kién bat
ky, theo ti 1¢ bat ky déu khong thé tao ra mau thit ba.

Van dé 1a chon ba mau nao 1am ba mau co ban dé 1éng hop mau chinh xac hon va
dugic nhidu mau hon. Néu mau co ban chi cé cic tri 8 duong, thi s luong mau dng hop
ducre s€ bj han ché. Ngirge lai, n€u cde mau cos ban ¢é ca tri sd am thi c6 thé 1éng hop
dugic moi mau bat ky nao.

Da ¢6 nhifu 16 hop ba mau duoc dé nghi st dung. ¢ ticu chugn hod viée do mau
irén thé¢ giGi, dya vao céc k€l qua thue nghiem CIE da quy dinh ba mau co ban va ngay
nay dige sir dung rong réi trong cong nghiép truyén hinh, goi 1a h¢ so madon R,G.3. Ba
mau ¢ ban doé la:

® Mau do, ky hiéu bang chit R (Red), ¢ bude séng A,= 700 nm;,
o Mau luc. ky hidu bang chit (G (Green), ¢6 budc séng A,= 546,8 nm;
o Mau lam, k¥ hi¢u bang chit B (Bluce), ¢6 budc song A,= 435,8 nm.

D6 1a nhitng mau quang phd. Bude séng clia cdc mau co ban 14 cdc vach phd ¢
trong phd bifc xa ctia hoi thuy ngan.



Mbi mau co ban ¢é mot mau phy tuong Gng, ma khi trén vdi mau ca ban cta no sC
tao ra mau trang. Mau phu cua mau do 1a mau b, mau phu clia mau luc 1a mau man chin
va mau phu cia mau lam la mau vang,.

4. Phuong phap trén mau va cic dinh luat co ban vé tréon mau
a) Phuwong phap tron mau

Ngoai kha nang phan tich, h¢ théng than kinh thi gide cdn ¢6 kha nang 16ng hgp
mau. Nhitng dong dién riéng & trong timg & bao va trong cde loai 1& bao duge téng hop
tai d€ thanh mot cdm gidc maw duy nhél, mac di cde t€ bao duoc kich thich béi nhitng
ngudn bitc xa khac nhau, hodc cde 1€ bao duge kich thich khong ndm lién nhau, hodc céc
1¢ bao duoce kich thich khong dong thi.

PE ¢6 duge cde mau sic thich hop ¢6 hai phuong phdp trén mau. 6 1a phuong
phdp trir va phuong phéap cong.

+ Phuong phap trén quang hoc:

Phuong phap nay dua rén kha nang 16ng hop mau khi c6'mot s6 bic xa mau sac
khéc nhau tic dung déng thdi vao mat thi 1ao ra duge mot man mdéi. Sac do cua mau mdi
d6 phu thude 1 1¢
cOng sudl cha cdc
bitc xa thanh phan.

Kha nang 16ng
hop mau con bifu Ngudn
hiecn ¢ hiéu dng sang
cong c¢dc mau lan
luon xuft hién. NEéu
thoi gian xuat hién
clia cac mau tuong
dsi ngén thi su XUAL Hinh 1-8. Trén mau theo phuong phap cong guang hoc.

hién 18n luct cdc mau sic c6 thé tao ra mot mau mdi, ¢6 sac 46 phu thude cudng do va
thdi gian xudt hién cdc bic xa thanh phan.

Khi déng thdi hodc lan lugt roi hai hoac mét s6 chiim dnh sdng mau do, mau
luc, mau lam va cé cudng do sang thay d8i duge 16n cling mot mat phang phan xa
khuéch 14n hoan toan, nfu thay déi cudng do cdc chum anh sdng thi mau sac rén
mat phing s& thay déi, hinh 1-8.

Trudsng hop 1an luot roi cde chim 4nh sdng do, lyc, Jam 1én man thi doi hoi tin s8
thay ddi cac ngudn roi sang cao hon tan s¢ nhép nhdy tdi han dé khang c¢6 hién tuong
chdp mau. Mau nhéan duge phu thude cudmg do va thoi gian roi ciia tng ngudn sang.



+ Phuong phdp tron khong gian:

Khi cdc mau sic tic dung vao mat ma céc tia mau khong roi ciing vao mot diém
trong mét, néu cde diém dugc roi ndm gén nhau thi mét ciing ¢6 thé téng hop ducc céc
kich thich d¢ tao thanh mot maw mdi. 6 ta hieu tng cong vé khong gian cac mau séc.
Nhdr ¢6 hi¢u ttng nay ma c¢6 thé tao ra anh mau phic tap bang cdch ghép cac dong mau
khdc nhau hodc ghép cac diém mau khéic nhau.

bong thisi hoac 1dn luot roi hai hoac mot s6 chiim sang 4o, luc, lam ¢6 dang diém
hoge dai ¢6 vi tri xen k& 1én mot mat phang khong ¢ tinh chon loc, khi khoang céch
gilta cac vi tri ndy da nhd hodc quan sdt ching & e ly xa sao cho kich thude gée clia
chiing nho hon géc phéan bi¢t clia mét, chiing ta ¢ cam gidc nhu tap hop d6 ciing mot
mau. Mau ma mat ngudi cam thu duge phu thude vao t 1é dién tich vi cudng d6 sdng
cta cac diém hoac dai ¢6 mau co ban. Néu tron khong gian 14n luot, sic mau cam thy
cdn phy thuoce i 1¢ thdi gian roi clia cdc chim 4nh sang co ban. Dua trén co s& nay
ngudi ta ché tao ra cac Sng thu mau Khéc nhau,

+ Phuong phdp tric:

D¢ 1ao thanh mau mdi, ngodi cich cong cac mau don sac, nguch la con ding
phuong phap foc cal bod bt mot s¢ mau 1 anh sdng tring. Cho dnh sang trdng qua mot
sO moi trutmg hép thu hodc phan xa ¢6 tinh chon lién ti€p trén dudmg lan truyén cla
séng 1a s& thu duge mau sic nhét dinh.

Anh sdng ban du phai 12 4nh séng tréng c6 phé t4n lien tuc dé c6 kha nang dam
bao tao ra duoe ding mau shc mdéi sau qud trinh hap thu. Vi du, khi cho 4nh sdng mat
troi di qua 1dm kinh ¢6 kha nang hap thu mau lam ta ¢6 4nh sdng mau vang, néu qua
thém bo loc ¢dt bd mau dé thi ta ¢é mau luc.

Phuomng phép n6i trén la phuong phdp it mau, thudmg duge ding trong k¥ thuat
di¢n anh va phim mau. D3c diém cta phuong phép urlr 13 d6 chéi cha mau duge 1a0 ra
bao giv cling nho hon do chéi cia maw trang ban dau.

b) Cdc dinh ludt co bdn vé trgn mau
+ Phoi hop mau:

D¢ ¢6 thé dinh hwong va dinh tinh cde mau séc ngudi ta ding thist bi so mau nhu
hinh 1-9. Céu 1réic cta dung cu so mau trén hinh v& 12 mot lang kinh ma hai mat ké nhau
clia né 6 tinh chat phan xa toan phan ddi vai moi bude séng trong dai phd trong thay.

Céc tia séng don sic chudn S, S,, S, duge chidu vio mot mat cha lang kinh phén
xa toan phan va duge dua vao mat ngudi quan sdt, Tia sdng mau cdn do § duge dua vio
maél qua mat kia clia lang kinh. Khi chon cdc mau chudn thich hop va céc he s8 suy giam

“thich hap, cdc mau chudn cOng lai tao ra duge mau hoan ton gidng nhu mau c¢in do (chi
vé cam gidc cdn 1dn pho khac nhau).



Ngudn sang

mau cén do
Cac ngudn sang don sic
chudn )
Mat ngudi quan sat
Hinh 1-9. Thiét bi so mau.
Ta ¢6 thé vit:
IS‘ = aS; + bks.:'l + CSJ, (l "21)

rong d6: @, b, ¢ 14n Juot [3 he s6 1 i€ voi cong Suat cfia cde bic xa chuan S, 8, 5.

Theo quy dinh caa & chic qude (& CIE (Commission Iniernatimale de I
¥ clairag) S, 5, va S, duce chon 13 cde blic xa don sdc maw lam, luc, do tuong Gng cb budce
sOng 1a A, = 435.8 nm, 4, = 546,1 nm, A, = 700,0 nm. Céc man d6 duoe goi 1a mau co ban.
C6 mal s mau sée khong thé eo nén bang céch cong ba mau co ban theo phuong trinh (1-
21) ma phai chuyén mot mau ¢o ban ndo do (vi du mau dé) sang phia bén mau can do,
nghia la:

S+ ¢S, =a$, + bS; (1-22)
Ilay: S — (IS; + bS"_s - CS_" (1_23)
Téng quat: S = B(B) + G(G) + R(R): (1-24)

trong d6: R, G, B - hé s 1 1& vdi cong sudl cdc mau co ban, thuong goi 14 cdc thanh
phédn mau co ban cua mau S.
+ Cdc dmh ludt cor bdn vé tron mau:

Téng ket cée kél qua nghién cliu clia ¢dc cong 1rinh thue nghicm vé tr(m ba mau co
ban. nha todn hoc ngudi Die 11.Grasman da phét bicu ba dinh fuat vé rén mau nhy sau.

Dink tudr thit nhdt: "Bl ky mot mau sdc ndo cling ¢6 thé tao duge bing cich ron ba
mau oo ban doc 1ap tuyén tnh ddi véi nhau”. Dinh luat nay thu duge ti phuong trinh (1-21).

Khi thay déi cong sudl cac ngudn bic xa ma gilt nguyén 11 1¢ cong sual pida cac
hic xa chudn dé thi mau tao ra bang céch tron s& khong thay ddi sdc do, chi ¢b su thay
déi vé cong sudl cla mau 16ng hop ma thoi. Vay 11 1¢ RG:B quydt dinh vé chat va do Ion
R, G, B quy¢t dinh v¢ luong cda miu i6ng hap S. Su bicn doi lien e t 1€ RG:3 $€ tao
nén su bién déi licn tye sde do cha bie xa 16ng hop. _

T nhun}: nhan xét uén, Grasman dua ra dinh ludt thic hat vé tron mau: "Su bién
ddi lien tue cha cac bic xa ¢o thé tao nén mau khac". N6t céch khac: "Su bién doi lién
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tuc clia cac hé s0 cong sudl cda cac mau ¢ ban s& dén dén su bién doi 1ién tue clia mau
séc 16ng hop, né chuyén 1 mau ndy sang mau khac".
N¢u hai mau S, S, €6 c¢dc thanh phan nhu nhau:
S, = BB} + G(G) + R(R) (1-25)
S, = BB} 4+ GAG) + RAR) (1-26)
hai mau d6 duge tron lai d€ thanh mau S, thi céc thanh phéan cda S, s¢ Ja:
S,=S;+ S = (RARNR) + (GG HG) + (B+Bo)(B) (1-27)
Nhu vay, cdc thanh phdn cha mau hdn hop bing 16ng cdc thanh phan cha mau
duce cong. Mat ngudi duce coi 6 dac tinh dudng thang, thuc hién duge phuong phép
x¢p chong d€ xéc dinh mau shc hén hop. D6 13 két luan ral ra t dinh ludl thit 3 cia
Grasman: "Mau séc 1éng hop ctia mt s& bic xa khong phai duce xdc dinh bdi dac tinh
phé ctia céc buc xa duge tron ma duge xac dinh boi maw sac thanh phan cla céc bic xa
46", Noi cdch khac: "Dé xac dinh mau sdc cha bic xa tong hop, phai xéc dinh dugce
thanh phén cdc mau sic co ban clia cdc biic xa dugc tedn”.

1.5. CAC PHUONG PHAP BIEU DIEN MAU
1. Biéu dién mau trong khong gian RGB

B&i vi bét clf mau ndo ciing duoe xdc dinh bang ba thanh phan co ban, cho nén ¢6
thé bidu thi mau bang mol diém trong khong gian ba chiéu (thudng goi 1a khong gian
mau) hay bang 1 vector. 10 dai vector chi s6 luong cia mau (ke do chéi) va phuong
cha vector chi tinh chat ciia mau (uie tinh mau). Mol vector trong khong gian mau déu
xudt phat tr mot diém 6 do chéi bang khong, tc t diém biéu dién mau den (thutmg 1a
gdc 1oa do). '

» , > S
C6 thé chon phuong vector cla ba mau $ = R(R) + G(G) + B(B)
co ban vi du R G. I3 lam trye 1oa do cia
khong gian mau (hinh 1-10). Phuong cia céc
vector nay thay ddi tuy ¥, nhung tién loi han
¢a 13 chon cho chang vudng géc va1 nhau.

Khi thay déi déng thdi do 16n clia cdc
thanh phidn mau co ban sao cho i 1@ R-G-B
gift khong d6i thi phuong cla vector S Hinh 1-10. Khong gian RGE.
khong déi, chi ¢6 modun cia S thay ddi ma thoi. Nhu vay phuong cha vector § hicu
thi mau clia bie xa cdn modun cia vector $ bilu thi cudmg dé cha bidc xa. Néu ching ta
cat hé thong 10a 40 RGB bang mol mit phang P khong qua g6c 1oa do nhu hinh 1-11, 1a
thu duge tam gide R,G,B, hap bdi céc giao tuyén cia P vdi cdc mat phang cla tam dién.

21



Vector § xuyén qua tam gidc RGoBy & Sp. Vi tri S, trén tam gide RyG,f, do phuong cia
vector S quy&t dinh. Vay vitrf S, bidu thi sdc do cia mau. Néu méi mot mau ¢b trong
guang phd dugc bidu thi bang mdt diém wén wam gidc RyG,B, thi toan bd cdc mau vdi budce
séng khac nhau ¢6 thé bidu thi bang | dudng cong $(4) trén mat phing R,G,B, (hinh {-11).
N&u S, 12 mau (6ng hap cua hai maw §,{4,) va Si(4.) thi vector téng §, phai nam
trong mat phang hop boi hai vector $ va §,. Do dé, diém S, bifu thi cho mau téng hop

phdi ndm rén doan thang ndi hai diém S,(4,) va Sy(4,) bidu thi cho-hai mau thanh phén
(hinh 1-12).

510
500

460

Hinh 1-11. Tam giac mau R,GBy. Hinh 1-12. Céch xac dinh mau téng.

Anh sang trang £ 12 16ng cia ba mau o ban ciing duge bidu thi bang mot diém
trén tam gidc Ry(G,By. T nhing hidu biél trén, ching 1a thiy ring 6 thé hiéu thi mau sac
(vé sdc do va d6 choi) bang vector trong khéng gian ba chidu va riéng vé sic do thi chi
can bidu didn bing dudng cong trong mat phing ¢6 hai chiéu ma thoi.

2. Biéu dién tinh mau bang dudng cong hai thir nguyén
N&u mat phing £ diqua B, =4, Gy =1, By =1 ta cO mat phang Macxoe! v dutmg
cong S(A) bidu thi cdc mau sac khdc nhau trong mal phéng d6 thoa man difu ki¢n:
| r+g+b=1 (1-28)
wong d6: £, g, b - 10a 40 cia mdt diém nao dé teen dubng cong S{A)
B vi gid tri b luon ludn cé thé suy tir gid trj char va g bang biéu IhL'I(::.
b=1I-g-r (1-29)
Cho nén cac mau khac nhau chi can xéc dinh bAng hai toa do g va 7 la di. Trén he
toa dO vudng goc 1, g (hinh 1-13), géc 10a do (0, 0) hidu difn miucoban B(Mir-g=5
nénb=1-r-g=1)> Pidm cb toa do (1, O bhidu din mau co ban R va diém ¢6 toa do

(0, 1) bicu dién mau cd ban . Tam gidc hinh thanh bdi ba oa do nay goi la tam gidc
mau RG:B. '

12
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Hink 1-13. Budng mau quang phd trén hé toa dor, g. _ _

biém £ ¢6 10a d¢ r = ¢ = b = 1/3 bidu dién tinh mau chia dnh sang chuan dang
nang £. Mau sac cla dnh sdng trng dng nang goi 13 mau tring ding nang. Pay chi [a
mau gia thi¢l, khong tdn tai trong thién nhicn.

Méi diém trén 10a do nay bidu dién tinh mau cha mot mau nhat dinh. N&u ndi lién
cde diém bicu dién tinh mau cla céc mau quang phé xde dinh theo cde s0 licu nhan
dugc (0 phéi hop mau d6i véi 14l ca cde dnh sdng don séc cia dai phd trong thay, sé
duce mot dudng cong hinh mdéng ngua $(A) khong khép kin. Huomg cong nay goi la
dudng quang phé. Toa do g va r 6 thé xde dinh bang hinh chicu cla dudng cong S(A)
bidu thi cde mau sée khdc nhau lén mat phdng chia truc G va truce R. BPutng cong hinh
méng ngwa trén mat phang GOR hoan toan xdc dinh- duge néu bict dudng cong hinh
mdng ngua trén ma phang Macxoel. Pudng cong ${A) trén mat phang Macxoel ¢6 thé
xac dinh duge bang thue nghigm vai thidt

Tea dé réng
bt so mau nhu hinh 1-9, A

0.4

Cac diém ndm tren duding thing BR

FoT TR
khong bidu dién tinh mau ¢lla mau quang 03 / \\ 5 / \
phé, ma 12 nhiing mau man chin duoe tao 0.2 A -
ra bang céch trén maue dé R v&i mau lam 01 / \ / \/\\ \‘
13 theo ¢de 1 18 khdc nh'dt!J. ' o / /] ,
Cde mau duge bidu dién bang mot ot L N -nre
diém nam trong dudng miu quang phé 400 S0 6007 700
va dutng RB déu |a nhimg mau thye, wy Hinh 1-14. Hé s6t ié cac mau co ban clia cac
khong phai 1A mau guang phd nhung blc xa budc séng khac nhau déng cong suét.



nhitng mau nay lai thudng pap trong thién nhicn.

Céc miu duce bidu dién bang mat diém ném trong dudng mau quang pho. nhung
ngodi lam gidc mau RGB khong thé tao ra bang céch trdon ba maw co ban R, 5. B. Nguoc
tai. nhiing mau & trong va trén canh tlam gide mau RGB ddu ¢b thé a0 ra W ba mau ¢u
ban R, G. B theo cdc 1 1¢ khdc nhau va cac e 86 1. g, b déu ¢6 tri duong.

Céc didm bén ngoai dudmg mau quang phé khong dai di¢n cho mot mau thuc nao
nén khong ¢6 ¥ nghia vat ly.

Mau ¢6 do bao hoa miu cing Idn, diém bidu dién mau &y cang gan mau guang
phé; nguac lai, o bio hoa mau cang nhd, cang pdn mau rang dang nang E.

Trén hinh 1-14 cho thdy céc dudmg cong bidu dién cdc he $0 1 1¢ cha ba mau cd
han A& khi cong lai cho ra duge ede mau ¢6 bude song khic nhau nam trong quang phd
va ¢6 cong suft déu bang nhau. Cic dudmg cong nay duoe xde dinh bang thict bi so mau.

Tir céic gid tri F(A), F(A) va b(1) c6 thd xdc dinh phuong cla cée vector mau va
cde dudmg cong S(4) trén mat phang Macxocel va trén mat phang GOR.

Toa do r, g. b cha dudmg cong §(2) ¢ thé xd¢ dinh nhu sau:

F = i(l) — {1-30)
F(A)+Z(A)+h(4)
3 HEA
S R +g(M) +h(A) (-3
L b(4)
b R g D) B (D) (1-32)

Vi diz Mau vang v&i 2 = 580 nm c6 cdc hé 6 6 1¢ cdc mau co ban la: F(A) =
02454, g(1) = 0,1361, h(1) = 0,0011.

U didm cta d@ thi 1inh mau nay 13 ding cdc mau thye lam mau co ban, do d6 cho
phép dang phucng phép thue nghiém ¢ dinh luong quan hé gilta mau can khao sdt vés
mau cd ban.

Nhuge diém cBa n6 1 ddi vai mot s¢ mau thuc nao d6, tri caa mot hoac hat trong
fa he 6 r, g, b ¢6 thé 1a am; do d6, Yic tinh toan 10a 46 mau clia d4nh sang phic hop dé
bi nham tan. Trong céc h¢ s6 r, g, b khong ¢6 hé s6 nao cho bi¢l ngay do chdi hodc
quang thong cia ngudn sang (mau) ma phai qua tinh 104n cho rién khong thuan tol.

3. Tinh toan cac thinh phan mau co ban cia cic bite xa phire tap

iz thict mot bidc xa phifc tap ¢6 mat do phan bd nang luong P(A) nhu hinh I-15.

Chiing ta cdn xdc dinh cdc thanh phén mau co ban R G. B clia bic xa dé. Chiing 1a chia
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hitc xa d6 thanh cc blic xa phan W, c6 bude séag nam trong mdL dai hep d4, chiing ¢6
gid i P(2) gan nhu dbng déu trong dai d6. Cong | o,
sudt bitc xa cia doan biic xa phan w dy:

dP = p(A)dA O 0-33)

Bd vi mot cong sudl bitc xa quang vé budc

song 1a A c6 cdc thanh phin mau co ban 1a F(4),

_ s o L , 400 . 700 i
Z(A) va b(A), cho nin cdc thanh phin mau co ban ~nm

clia cde biic Xa phan t 1a: Hinh 1-15. Mat 45 phan bG naing lang.

dr = F(A)dP = F(A)p(A)dA |
dg = (AP = 5(A)p(A)dA - (1-34)
db = b(A)dP = b(A)p(A)dA
Theo dinh luat thi ba clha phép tron mau, cic thanh phin cia mau tdng hop bang

idng céc thanh phin clia cdc miu dugc tron, ching ta ¢6 cong thic tinh thanh phan mau
co ban cua bite xa phiic tap:

R:}dr:T;J(A)-r(A)-dA

33

e

G=[dg={p2) g(2) da (1-35)

B-= J:db - Tp(&)- h(1)- di

Cc bidu thite trén cho phép tinh cdc thanh phén phan mau co ban cba biic xa phic
tap khi bict phé nang luong cia né. Bic xa ¢6 phd khong lién tye cling ¢6 thé tinh bang
céc bidu thie wren. Khi ¢é giGi han tich phéan chi trong mél khoang hiu han.

Anh sdng tring loai £ ¢6 p(A) = const = A, khi 8y cdc thanh phan mau co ban cta
né ¢ cong sudl bang nhau, do dé:

R:G:B:Ajf(,z)cm:Ajg(,l)-dz:Aj‘E(Z)-dz (1-36)
(] { ¢]

Khi ¢6 mot s& bite xa duge tron lai véi nhau thanh mot bite xa éng hop, thi dé xéc
"dinh mau cta bic xa Wng hap phai tinh cac thanh phan mau co ban cla cée bic xa phic
tap duoc 1ron sau d6 cOng don gian céc thanh phén ay dé ¢6 dugce thanh phin cia mau
tong hop.

12
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4. P6 chéi va cic mat phing dong dé chéi

Thuc nghiém ¢4 chitng minh rang cﬁngm(;'it don vi mau co ban thi mau luc gay ra
d0 chéi cao nhil va mau lam c6 d6 ch6i thdp nhat. Ti 1¢ do chéi coa mau ¢d ban [a:

Ly Lo Lg=1:45907 : 0.060] : (1-37)
DO chéi ctia mot mau bt k¥ S fa téng d0 chéi cha céc thanh phén:

Li= LR+ LG+ LB ' (1-38)
trong d6: Ly, L, 15 - 40 ch6i trong d6i chia mat don vi mau co ban; '
R.G. B - céc thanh phan ciia mau §: L - d0 chéi cha mau S,
Néu I8y don vi do chéi 1a d6 chéi cia mot don vi maw, nghia la cho L, = I, thi ta
s& 6 [ = 4,5907. L, = 0,0601, phuong trinh (1-38) trés thanh:

lo=R+4597G + 0060i8  (1-39) 5
4
Ching ta x¢t cac mau khdc nhau ¢6 ciing do _
¢chéi 13 mot don vi, cac mau d6 duge bidu thi bang 4 Gs=0,2178

cée vector trong khéng gian R, G, B . ching déu
xudt phat tx pdc toa do va mit vector két thic rén
mat phéng ¢6 phuong trinh la:

[ =R+ 4.5907G + 0.0601B (1-40)

Mat phing do chéi don vi Ly =1 cét true Ra
diém R,= /1 = 1 don vj cong sudl, cat truc G &
didm G, = 1/2.5907 = 0,2197 don vi cong sudl, va

cdl truc B ¢ diém By = 1/0,0601 = 16,622 don vi
cong sudt, hinh 1-16. - :

) Hinh 1-16. Mt phing dé chdi don vi.
Cac mau c6 dbng 4o chéi k ¢f midt vector ndm
trén mat phang c6 phuong trinh la:
k=R + 4.5907G + 006018 “(i-41)
Néu gia tri £ khéc nhau thi ching 1a ¢6 nhimg mat phéng déng do chéi khdc nhau,
ching song song véi nhau.
Chiing ta hiy tudng twong mot mat phing qua gdc toa dd 0 va song song vdi cac
mat phang déng do chdi, phuong trinh cita mat phang 46 1a:
_ 0=R+4597G + 0.06018 (1-42)
Nhimg vector mau xudt phat tor g6c va ¢6 muit két thic & trén mat phang dé bidu
thi rhitng mau ¢ d6 chéi bang 0, d6 1a nhimg mau o, khéng 160 tai trong thue t€. Mt
phing qua pdc 10a dQ dy duoe goi 1a mat phang do chéi bang kheng (hinh 1-17).
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N i . "
" 1 Mat phang
Macxoe!

Mat phing do
ch6i=0,1g =0

Hinh 1-17. Xac dinh giao tuyén mat phdng Macxoel véi
. mat phing dd chéi bang khdng.
Ching ta di tim giao tuyén clia mat phang do choi bang khong véi mat phang
Macxoel (qua R = 1, B=1,G = 1). Phuong trinh mal phing Macxoel:

[=r+g+h _ (1-43)

Phurong trinh cia giao wyén:

0 = r + 4.5907g + 0.0601b; (1-44)
trong d6: b= [ -r-g.

Hay: 0 = 9399 + 4.53006g + 0,0601b (1-45)

Phuong trinh (1-45) 1a phuong trinh cta hinh chiu dudng giao wyén rén mat
phing GOR, d6 1a dudng thing khong di qua gdc toa do.

5. Péi sang hé mau XYZ (he ba mau co ban tiéu chuan)

Trong hé thdng mau R. G. B cAc mau sic khic nhau duge phan tich thanh cac mau
RGB. Khuyét diém 16n cta hé th6ng mau nay I4 cdc hé s6 mau cd ban b gid tri am.
Didu d6 gay nén nhidu khé khan trong cdc phép tinh todn vé mau.

Theo dinh luat 1 cla Grasman chiing ta hoan toan 6 thé bidu dién cic mau sac khae
nhau bang ba mau co ban khéc nhau, chi cdnba mdu d6 doc lap wyén tinh doi véi nhau.

Chiing ta s& chon ding ba mau co ban mai 12 XYZ sao cho thod min céc diéu kién
I3 chdng doc 1ap tuyén tinb d6i v6i nhaw, C6 mot mau o ban Y 1a dac trung ddy da cho
d6 chéi clia mau sac. Céc he 6 mau trong hé théng XYZ ludn ludn duong, nghia 1a
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dutmg cong bidu dién céc mau thudn khidt ¢6 trong quang phd nam gon trong 1/4 mat
phing dng vdi cac gid tri duong cha XY. Ngoai ra, ba don vi mau XYZ cong lai phai cho
ra mdu trang £, tie 13 vi ief bidu dién tinh maw cia dnh sdng trang dang nang I/ van &
trong 1am cba tam gidc mau XYZ.

Céc mau mdi chon nhu sau:

X = k,R + k,G + k,B
Y = k,R + k.G + kB (1-46)
Z =k,R + kG + k,B

Cac he 6 k,, k;. k., ... k, chon sao cho thoa man cdc difu ki¢n dé néu trén.

D¢ cho chi ¢6 mau Y da dac trung ddy di cho dé chdi cée trac OX, Y, phai chon
nam trén mat phiing do chéi bang khong (L = 0). Gia thict giao tuyén cia mat phang
Macxoel v&i mat phang do chéi bing khong cit cac true OX. OZ & X, va Z, va mit phang
Macxoe! ¢t truc QY & Y, (hinh [-17). Goi (X)), (Yy). (Z,) 1a hinh chidu cua X,. ¥,,. 7, Ién
mat GOR (chidu cao theo phuong song song true OB). D¢ cho dudng cong biu dién cac
mau thudn khi¢t $(4) trén mat phing YOX nam gon trong phan mat phang YOX ¢6 gid tri
duong, ngudi ta chon tam gide (X)(Y,)(Z,) 6 vi i nhu rén hinh (1-17). Tam gidc
(X,)(Yo)(Z,) chita tron dudmg cong $(A4) trén méat phang GOR.

Toa do cac diém (X,), (Y,). (Z,) trong mat phang GOR nhu sau:

Diém () r=1.2570, g =-0,2778
Piém (Y,): r=-1,7394; _ 2=29674
Piém (Z,): r=-0,7249; g =0,1409

Tir d6 suy ra toa do cta cac giao diém X,, Y,. Z, pilta ba truc toa 46 v OX OY,
07 v&i mat phang Macxoel nhr sau:
Diém X;: r=12570; e=-02778  bh=0,0028
Didm Y, r=-1,7394;  g=29674; b = -0,0280
Piém Z:  r=-0,7249;  g=0,1409; b= 16020
Vi rf ctia cde true toa do méi OX. OY, OZ d@ duge xdc dinh trong toa do RGB, do
d6 ¢6 1thé tinh duoc cée hé s6 k,. ks, ki .., Kk, trong hé phuong trinh (1-46) khi ¢6 d& y
- !
dén cac didu kién da neu. K& qua tinh todn cho ta hé phuong trinh tuy¢n tinh d€ tinh cac
thanh phédn XYZ khi da biét céc thanh phdn R, G, B cia mét mau bat ky.
X =2,7690R +1,7515G + 1,13008|
¥ = 1,0000R +4,5907¢ + 0,060158 (1-47)
Z = 0,0000R +0,0565(; + 5,5943B



Cae mau X, Y. 7 1 cée mau ao. khong ¢6 trong thye &, vi ching nam ngoai dutmg
cong S(A) cha nhiing mau thuan khitl ¢6 trong quang phé. Chiing chi ¢6 ¥ nghia wreng
trumg, dung 1am dai juong tinh todn cic viin dé o6 lién quan dén mau sic. Trén hink (1-12)
cdc mau cd thue chi nam trong viing mat phing gi6i han bdi dudng cong S(4) va truc OR.
Cac miu ndm gan didm £ 1 cdc mau khong thudn khiét, ¢6 do bao hoa thap, ching 13 mau
1éng hop ctia nhidu mau ron lai. DO chéi cia cac mau co ban ducce chon nhu trén 1&:

[y=1.1y=1,=0—-chicdY mdu thi do choi.

V@ cidc mau ¢o ban ao XYZ chon

Toa do iigng

theo hé phuong trinh (1-47), cdc mau sic ﬂ"

18
bude soéng A khdc nhau ¢6 cung cong 6 .I
sudl dugic tao ra khi iron cdc mau ¢d ban 4 2(1)
do dy theo U I8 ¥, F. 2. Gid ui X(A), 12 \
F(A), Z(A) duge cho bang bang hoac 10 \\ y(? Xl
bang dé thi nhu hinh t-18. 08 \|/ \

e L1V NS
6. Do thi do mau xy 0.4 \

, 0.2 AN /K ' \&
- Mot mau thue bt ky S duge micu . ] \r\ .nm

didn trong khong pian XYZ bang vector ® a0 500 600 700 i

‘¢ ba thanh phan 14 XYZ. ,
¢6 ba thanh phan [a XY Hinh 1-18. Cac duong tron mau trong hé

S=X(X)+Y(D)+Z(Z) (1-4%) X Y. Z,
Vector S cit mat phang don vi tai didm 5. Mat phing donviqua X= 1, Y = 1. Z=1
vi cling duoc got la mat phang Macxocl. Cc a dd cia s ky hicu lax,yv.z, tacd thé vidl:

§=x(X)+ y(¥) +2(2) (1-49)

5 ¢6 thé goi 1 vector mau don vi. Goi 3 1 s6 modun cua hai vector § va §,lach:

l - - -
$=—[X(X)+Y(¥)+Z(Z)] (1-50)
m
Rudt ra: x=Xmoy=Yim o= Lim (1-51)
Vi didm s nAm trén mat phang don vi nén:
x+yv+z=Xm+Yim+Lim=1 (1-32)
Rt ra: m=X+Y+7 (1-5%

Nhu vay. bal cf mol mau nao cling ¢6 thé hidu thi bang mot diém trén mat phang
don vi vai toa do la: '
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X ! 2 1-54
X= o y= D oz= -
X+v+72 2 T X+¥+2 X+V+2 (1-54)

Céc diém bidu dién cdc miu sic véi 2
khdc nhau 1am thanh dudng cong hinh méng
ngua §(A) trén mat phing dom vi (hinh 1-19)

Néu chiu dudmg cong S(4) néi trén
Ién mat phiang YOX ta duge dudmg cong
hinh moéng ngua khéc, goi 1a dé thi do mau
xv (hinh 1-20).

Pé xdc dinh ddy di vé chal (sac do) va
lugng (dd c¢héi) cua mau chi ¢dn cho cdc
thong s6 x, y va modun m [a da. That vay, ¢6

thé tim lai cdc thanh phén co ban cia miu
béng cdc biéu thic:

X=mx.Y=my, Z=m(l-xy) (1-53) Hinh 1-19. Khéng gian XYZ va dudng
Doi khi dé xdc dinh mau ngudi ta cho cong S{A} trén mat phang don vi.
cdc thong s6 x. y va thanh phin do chéi Y. Khi dy cée thanh phdn co ban tinh nhu sau:
X=mx=(YIyvjx; Z=(YIy)(l -x-y) (1-56)

DE ¢6 thd xdc dinh thong sa x, y clia cdc mau c6 budce séng A khic nhau, ¢6 thé
diing dé thi do mau trén hinh 1-20.

7. Ung dung do6 thi do mau
a) Cong cdc mau
Gia thi€t chiing ta ¢6 cdc mau don sic S, va S, cdc thanh phéan clia ching 1a:

=X Z (Z
S, = X,(X) + Y, () + ]()} L5

S, = X,X) + Y, () + Z2,(2)
Goi 5, 1a mau t&ng hap duge w §;, S,. "I:hco dinh luat thit ba cia Grasman ching ta ¢é:
Sy =8+ S22 (X, + X)X) + (Y, + Ya(¥) '+ (Z, + ZHZ) (1-58)
Trong khong gian mau XYZ cac vector §,, SE biéh thi cho hai mau dugc tron tao
nén mol mat phang va vector tdng -8, = §, + 3, phai nam trong mat phing do.

Tren d6 thj do mau xy di€m S; bifu thi cho mau téng hop phai nim trén dudng
thang n6i hai diém 5,5, biéu thi cho hai mau don sic duoc tron (hinh 1-21).
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Hinh 1-20. D6 thi do mau.

Theo cac bidu thie (1-51) va (1-53) chdng ta xdc dinh duge 10a do cda céc mau

duoc (ron trén mat phing XOY.

X, Y,
xl:"_.‘ ‘lzz——
m, m,
m =X +¥ +2Z 1259
X:‘ v, (1-59)
7 n, o F m,
m, =X1+Y1+Z:J

Tir d6 ¢6 thé xdc dinh duge oa 4o clia mau
téng hop S nhu sau:
x;=Xdmuoyve=Yimg (1-60)
trong dd:
X, =X, + XY, =Y, +7V,
) ) (1-61)
m,= X, +Y,+Z, =m +m,
Tir (1-59), (1-60) va (1-61) ¢6 thé viét lai:
mx, + H.x.

Xy =TTy =
' m, +n, '

¥

¥z

v

+ 1.y

l’:nl)'yl

m

»

>
x

Hinh 1-21. Xac dinh miu t8ng hop.

1-62
+m, (1-62)
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Bidu thitc (1-62) ¢6 thé md rdng cho trutmg hop cong nhiu mau:
S, =8 +8 +-+8, =28, (1-63)
[

Toa dd mau 10ng hop trén dé thi do mau:

" "
Sy, Ymy,
sl . in]
_———" ) = —
>
[
n
H - ZH?
i '
1

Modun cia mau 16ng hap bhang tdng modun cla cd¢ mau duge trén. biéu nay

! !

2.m, (1-64)
v ] .

thoal nhin twémg nhy mau thudn véi nguyén tac cdng vector. Thue &€ modun caa vector
mau 13 ti s6 do dai cha vector mau dé vai do dai vector mau don vi.

\Lq
m=" (1-65)
51
trong do: ky hicu \Si (a do dai vecior S,
Theo (1-53), m = X+ Y + Z; rong d6: X, Y, Z - 3 thanh phén cua veetor S .
m=lSi=VxI+ri+ 77 (1-66)

Nghia 13 modun cta vector mau theo dinh nghia & day khong phai la do dai S]

cua veelor mad.,

Vi y nghia nhu vay, 181 ca cdc vector mau don vi § (ng v&i cdc mau khac nhau déu
¢6 modun bing 1, mac du chidu dai y¢t doi |3] 1a khic nhau dd véi cde mau khac nhau.

Tix céch tinh todn mau éng hop nhut trén ¢6 thé nit ra k& lugn rang: mau téng hap
cita cdc mau don sac (hay thudn khig) khong thé 13 mot mau thuén khiét, vi diém biéu
difn cha mau 1dng hop bao gidy cing nam trong viing dicn tich 2101 han bdi duong cong
st 2) hidu dién cde mau thuan khiét, nd khong thé nam trén dudmg cong S{ A ducic.

NGi cdch khac mau 1dng hap khong ¢6 trong quang phd cla dnh sdng trang (con
poi 12 miu quang phd). Khong thé 1ao ra mau thudn khicl 1 hai hoac nhitu mau thuén
khi&l khéc nhau.

Mau khong thudn khi¢t ¢6 thé tao ra 1 it nhiu 16 hop miu don sée khic nhau.
Vidu, S, ¢6 thé 1ao ra it 2 mau don sac khdc S,, Scnhu hinh 1-21 di bicu thi.



b) Xdc dinh bude séng twong duong cua mau khing thudn khiét

Mau thudn khidt duge bidu (hi bang mot diém (rén dudmg cong hinh mdng ngua S(4)
trong &6 thi do mau xy, Cic mau thudn khidt duge dac tumg bang budd séng 4 cda no.

Miu trang [ 13 mOl mauw dac bidt tao nén do ba mau ¢o ban tron lai. Toa do caa
didm trdng Flax, = v, =2, = 113
) , i y A

Miau trang ¢d thé tao ra bang cach
trOn 2 mau ¢6 bude séng A4, A, hodc 4., A,
nhu hinh 1-22, dé 12 cde cap mau phy nhau,
Nhu vay, hai maa nam trén hai giao diém
cia dutng cong hinh méng ngua S(A4) vaéi
dudng thang qua diém 17,

Tren doan AB khong ¢4 miau thudn  y, = 0,333}
khidt ¢ trong quang phd, do dé khong <6

bude séng tuong dng. Tuy nhicn. d¢ tinh .

10dn ngudi 1a gan cho doan nhitng gid

0 A % = 0,333

- . . 2 1. B - e * ;
bude song am, vé gid 1 tuy@l ddi bang -
budic séng cua mau phu v chdng. Hinh 1-22. Cap mau phu nhau.

Nhitng mau khong thudn khiét ¢6 mau sdc giong nhau néu nhu ching dugc bidu
thi bang nhimg didm ciing nam (rén mot doan thang ndi tr didm £ dén mot diém nao d6
trén dutmg cong hinh mdng ngwa S{A).

Bude séng cla mau don sdc ¢6 cling mau duge goi 13 bude séng ké hay budc song
tuong duong ctia mau khong thuén khi¢t. Nhu vay, dé xéc dinh bude séng k¢ hay budc
séng tuong duong clia mot mau ndo d6, ching ta chi vice ndi didm £ vdi diém bidu thi
mau duoe xét bang mot doan thang, kéo dai doan thang d6 dé gap dudng cong hinh
méng ngua ¢ didm nhat dinh. Bude séng dng vai giao dicm d6 1a bude séng k& can tm
cua mau khong thudn khidt. '

X& vi du trén hinh 1-22: Mau khong thuan khict bicu thi bang diém S, ¢6 budc
song twong duong (hay ké) 1a A.. Bude séng phu cha nd 12 4.
¢) Xdc dinh dé thudn khiét va d6 bdo hod

Cdc mau duve bidu thi bang nhimg didm cling nam 188n mot doan thang k¢ qua 15 ¢d
mau sac pidng nhau nhung ¢6 do thudn khidl khong gicng nhau. DO thuan khiét cho bict
mdc 46 1An mau trang vio mau dang xéL. BAlL e mot mau khong thuédn khict $ nao cling ¢6
thé coi nhu do mot mau thuan khidl 1 ron véi maa trdng £ ma tao thanh. Nhiing diém cang
an didm £ bicu thi cho nhimg mau ¢ do thudn khi¢t va do bao hoa cang thap.

£0 thuan khi¢l (hoac bio hod) ciing ducc xdc dinh bang ti s6:
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p=YJY:

trong d6: Y, - thanh phan chéi clia mau dang xéL S;

(1-67)

Y, - thanh phén chdi cha mau ké (hay tuong duong) £ thoa méan: § = D+l

Viv,=Y,+ Y, 2Y,chonénps L.

Gia tri cua do thudn khiét p cd thé x4c dinh tir dd thi do mau xy. Tir cac bidu thic

trong muc cong cdc mau & trudc, ching ta cb:
m,=m,+
MY, = MY, + Mgl
Thay m, = m, - m, vao ching ta cd:
my, = My, - gy, + MYy
MY, Vo) = Mo Ya~ Vo)

mg Y.~ Y.

n?.\' ya‘ __ye

p_r_d_: n?dyd _ y,r_ye Xd_
. Yv m.s'y.r yd _ye y.\'

(1-68)
(1-69)

(1-70)
(1-71)

(1-72)

(1-73)

Né&u diém S tién gdn dén didm D, nghia 1a y, — y, thip — 1. Piém D c¢6 do thuan

khit p, = 1. N€u diém S ti¢n gén dén didm E, nghia 1la y, = ¥,

thudn khiét p, = 0.
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Chuodng 2
NGUYEN LY TRUYEN HiNH

2-1. MO PAU

1¢ théng truyén hinh 12 mot tap hop céc thiét bi cédn thiét dé dam bdo cac qua
trinh phdt va thu céce tin nic trong thay. Truyén hinh duge dung vao nhidu muc dich
khac nhau. Tuy theo muc dich ctia ruyén hinh ma xdc dinh chi tiéu k¥ thuat cta hé
théng cho phil hop. Yéu cdu chung 14 dnh nhan dugc trén man may thu hinh phai
phan anh trung thuc vat cén truyén di. Nhung chét lugng anh cang cao, thi thiét bi
cha hé théng truyén hinh cang phic tap, céng kénh, dat tién. Do d6, khi thiél k€ cic
h¢ théng truyén hinh phai dung hod céc chi ticu vé chét luang anh, vé kich thude, vé
kinh (€ v.v... Song, du vGi bat ky h¢ Ihfmg lruyc,n hmh nao cling phai ¢6 so do khol
16ng quét nhu trén hinh 2-1.

Anh cha vat cn truyén di qua hé thdng quang hoc cia may quay (camera) hoi tu
trén catdt guang dién cha bo chuyén ddi anh - tin higu. O bd chuyén déi ndy, 4nh quang
ducc chuyén déi thanh tin hicu dién, nic 1 chuyén d6i nang ]mm;__ dnh sang thanh nang
luomg dién, goi (4t 1a bo chuyén ddi anh - tin hiéu.

ITinh &nh 1 tin tic cdn truyén di. Tin hi¢u dién mang tin 1Ge vé hinh &nh, nén goi
13 tin hicu hinh hay con goi 12 tin hiéu video. Qué trinh chuyén déi anh quang thanh tin
hidu dién 12 qud trinh phén tich 4nh. Dung cu chl y&u dé thuc hién su chuyén dbi nay 1a
phén it bién d6i quang dién, hay con goi ta 6ng phat hinh.

Tin hiéu hinh dugc khuéch dai, gia cong roi truyén di theo kénh thong tin (hitu
tuy&n hodc vo tuyén) sang phia thu. o} phia thu, tin hi¢u hinh duge khuéch dai 1én dén
muic cdn thiél rdi dua dén bo chuyén déi tin hi¢u - 4nh. B6 chuyén déi nay ¢6 tac dung
nguoc lai vai bo chuyén d6i & phia phdt, né chuyén déi tin hiéu hinh nhan duoc thinh
anh quang (chuyén déi nang luong dién thanh nang lugng dnh séng). Qua trinh chuyén
d6i tin hi¢u thanh anh quang 13 qud trinh tdng hop anh, hay khéi phuc anh. Dung cu dé
thuc hién st chuyén déi ndy 1 phan 1 bidn déi dien-qguang, cdn goi 12 Gng thu hinh.

Qua trinh chuy&n d6i tin hiéu - anh phai hoan 103n dong bo va déng pha vai qud
trinh chuyén ddi anh - tin hicu, thi méi khoi phuc ducc anh quang da truyén di. PE thuc
hien duoe su déng bd va dng pha, trong hé théng truyén hinh phai ding mot bo tao
xung dong bo. Xung déng bo duge dua dén bd chuyén d6i anh - tin hicu d€ khdng ché



yua trinh phan tich anh, déng thdi dua d&n b khudch dai va gia cong tin hicu hinh dd
cong véi tin hi¢u hinh rdi truyén sang phia thu, tin hi¢u hish da cOng thém xung déng bo
goi 13 tin hiéu truyén hinh.

Canh

Hinh
vat Ong anh
A kinh = A
BS chisyén 84 khuéch Kénh » BO chuyén g
D9< Adi anh - daivagia |—» thong [—w dBé Th u:fh »l 360 tin hidu T b
tin higu cang tin higu tin 3l lin hicu “aah [l
3 X X j
B0 tao B& tich
xung xung
ddng bd ddng bd

Hinh 2-1. Sd d8 khdi téng quat hé thong truyén hinh den tréng.

O phia thu, xung déng ho tach ra khoi tin hicu truyén hinh, va ding d€ khdng ché
qué trinh téng hop anh (khoi phuc anh).

5.2 PHUOGNG PHAP PHAN TiCH VA TONG HOP ANH
1. Nguyén 1y queét
a) Phuong phdp quét lién tuc

Thong tin ma mat ngudi thu nhan ducc tir canh vat xung quanh 13 thong tin vé mau
sdc trong khong gian ba chifu va bién d6i theo thoi gian, d6 1a thong tin v& d6 sau cia
hinh anh (tinh ba chiéu), v& do chai, kich thude, hinh dang va sy bicn ddi v.v.., Tugng
thong tin mat ngudi thu nhan dugc 1a vo cung lén. Vige tuyén thong tin v hinh anh chi
dam bao duge mot phan nao-dé trong huong thong tin ca canh vat thye ma thot.

Tuy nhién, sy cam nhan cla mat ngudi nhif c6 cac tinh chat sinh 1y dac bict nén
cho phép cam nhan mdt dang hinh anh chifa khong ddy da thong tin nhu la mot hinh anh
ciia canh vat thuc. Chinh vi vay, vdi céc ky ghuat phan tich va 1éng hop anh dua wrén cdc
dac didm sinh 1y cha mit ngudsi, ma cde he thong truyén hinh d ra ddi phic vy cho viée
truyén hinh anh. ' |

~Chdng ta nhin thay va phan bict ducc moi vat 1d nhdy tinh chél phan x4 dnh sing
khdc nhau cta (g vat cling nhu Wmg chi 11 ctia mot vat. Khi roi 1én vat mot chim tia
sang trang, tr mai phan (diém) ctia vat déu phan xa iai phia ngudi quan sat. Cuding dd
vt thanh phin phd cla tia phan xa thé hién tinh chat phan xa cda phan w. Chinh d6 14 lin
tic thly dugc vé Vil |

¢3 mot thati didm nao d6, ngudi quan st chi ¢d thé nhin thay mot phan cda khong
gian; phan khong gian d6 dude xdc dinh bing goc khoi c6 dinh & mat npudi quan sat.
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duce goi 1 g6c nhin. D61 véi he thong truyén hinh, thi dinh cla g6c nhin dat tai tam cua
fng kinh. :

Trong truyén hinh. anh cda cdc vat can truyén di trong khong gian dugc chifu 1én
moL mat phing (mat catél quang dién clia phén 1 bicn d6i quang - dién) nhd mdt he
théng quang hoc. Nhu vay, trude tién cic vt trong khodng gian dugc chuyén thanh anh
caa chiing trén matl phing rdi mdi bién déi thanh tin hicu hinh, hay ndi cich khdc, anh
truyén hinh 13 anh phang (hai chiéu). '

Né&u chia mot t8m anh thanh nhidu phin nhd, thi du chia thanh cdc 6 vuong theo
kidu ban cir ching han, mAi phan nhd (mdi 6 vaong) goi 12 mot diém anh. Mai diém anh
¢6 do chéi trung binh va mau cta nd. S8 diém anh cang 1én, uie 13 dnh duge chia ra cang
nho, thi do choi va mau trén Win & dién cia moi di€m anh cang dong nhét.

Ngucc lai, Néu diing nhidu diém anh ¢6 49 chéi va mau wong dng, 6 thé ghép
thanh anh. Né&u kich thudc eta céc diém anh nhd dén mic do ndo doé va dudi mit goe
nhin ndo d6, thi 1a khong con phan bidt duge cae phan wr riéng r& nifa, ma c6 cam giac
nhi 14m anh 13 mat khéi lién tae chi khong phai duge ghép bdi cac didm anh.

Trong truyén hinh, muén bi¢n ddi hinh 4nh thanh tin hi¢u di¢a, cing chia anh
thinh nhiéu phan tr nhd, r6i bién ddi dO chéi va mau cba cdc phan tr d6 thanh tin higu
dién ({/). Nhu vay tin hiéu hinh phai 12 ham ctia nhifu bicn s&:

U=R1Ap x. Wth (2-1)
trong d6: 1. - dO chéi cda phan wr anh:
A v p' - bude séng va d¢ thudn khicl, xdc dinh mau cia phan ur anh;
X VA ¥ - toa do xdc dinh vj tri cta phén ta anh;
{ - thdi gian xdc dinh thoi diém [dy anh.

D& truyén lién e tin tie cha mbi phan tr véi anh od N phan tr ¢an ¢& N keénh
thong tin. D1 véi cde hé truydn hink thong dung, mbi anh ¢é thé dugce phan tich thanh
khoang 50 van phén 1, nén thuc 1& khong the thuc hién viée truyén lién tyc 1in tic cla
mé&i phan 1ir duge. HE khdc phuc kho khan dé, ngudi ta dang phuong phdp truyén gidn
doan theo thoi gian, tdc 12 truyén k& 1i€p tin e cha timg phén 1, hét phén t nay sang
phan tir khdc. Viee truyén gidn doan d6 duge thie hién nhd cac bod quét. Cac bd quét 1am
viée theo mot quy luat di dinh trude va duge khdng ch€ bdi cdc tin hitu dong bd. Do do
cdc toa do x va vy déu 12 hdm cha thdisgian va da bi€l trude (quy udt hitn doi cta ching
da duge dinh trudce).

x= w‘u)} (2-2)
¥ =pt)
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N&u I3 anh dong thi cdc tham sé £, 4. pcua méi phan t cling déu ta ham cia thid
gian (/). Nhung d& don gian viée khao sat, ching ta hay khéo sat anh den trang, khong
c6 mau va ding m.

Mat anh-tinh den - trang ¢ th€ dién dat bang phuong trinh:
[=flx.y) : ' (2-3}
Phurong trinh (2-3) thé hién sy phan bd 60 chdi cda anh tren mal phdng. Nhung x.
déu 13 ham cla (/) nén do chéi cling 12 ham cua thoi gian 1. '
| | L=fiy B 2

Ridu thifc (2-4) bidu thi su bién thién mic chéi phan tr nay sang phan wr

khac. Trat ur sap x&p cac phan wr theo thdi gian dude quy dinh trude. Trat g dé phu
thudc vao phuwng phdp phan tich.

Theo hinh 2-3, dong dién 1l bt ddu quét tr mép trdl dong 1 sang mép phai A, va
lap e quay vé phia trai theo ducng

nét réa Ve? lai bat dau tir mép trdi dong Biém bt " Bidm 4nh
2 quél v& mép phai B, sau d6 lap wic dau A
B 1

quay v& mép trdi va bt dau dong 3,

. Cif nhu vay, don;: dién 1r queét _ , ——————————————————

(r wén xudng duGi cho dén Z, Nhw | IS T

vay 13 da k¢t thic viée phan tich hoac 2
téng hop mot anh. Sau d6 tia dién w

quay nhanh v¢ mép trdi dong 1 cua . o

. ) L N .. Hinh 2-2. Phuang phap quét lién tuc.

anh thit 2. Qud trinh rén xay ra lién

GEp v anh thid 3, thit 4, vove. vaimot 16¢ do 16n.
N&u thasi gian cén thiét dé truyén xong mot anh 12 7', (chu k¥ quét mot anh) va

N&u anh chita N, phan i anh, thi thoi gian truyén mot phén wr anh la:

T,
) pf.-: —A-!—' . (Z'S)

Nhu vay, mbi ;:my truyén dugce f, anh, f, ; dum goi 14 tn ¢ quét anh.

Méi phan W anh duge truyén di f, lin trong mot gidy va mai lan truyén di cén thoi
gian{,. '

Khi khai phuc lai anh (téng hop anh), cédc phan wr anh ducce sap x&p lai déng vi
i ctia nd. Su sdp x€p ndy thuc hién ducc nhd mot bo quét thit hai lam viée ddng bo
v&i bd quét thit nhat (khi phan tich anh), vi chdng dugc khdng cht bang cang mot tin
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hidu dong bo. Mdi phan 10 anh duge khoi phuc cling bite xa dnh séng gian doan f,

trong MmO giay, va mai lan chi kéo dai trong khoang thovgian ¢+,

Tuy nhi¢n. Néu 6 1dn bite xa trong mot giay di 16n, thi mat ta tuong rang cac
phan (r anh ¢6 bite xa dnh sdng lién e (do quan tinh cda mat) nén ta nhan duge dnh

sang binh thuong.

b) Phuong phdap quét xen ké

Do sy luu anh cta mat, NEu ta truyén 24 anh/1 giay. khi tdi 1o l4i hinh anh
npudi xem s& cd cam gide mot hinh anh chuyén dong lién tuc. Tuy nhién v&i 24
anh/1 giay. anh sing vin bi chdp, gay khé chiu cho khan gia, D61 vl dign anh. wrong
thoi gian chiu mot danh ngudi ta ngét dnh sdng 1am hai lan. Dicu d6 ¢ nghia, thay vi
¢hide mot anh lién tue trong thdi gian 1/24 giay, ngudi ta chicu anh dé lam hai lan.
mdi 1an /48 giay. K&t qua cho ta cam gide duge xem 48 dnh/1 giay thay vi 24 anh/|

[Tinh

chuyén dong lién tue

gidy. anh &
va 4anh sing khong by
Nhu )

tugng anh truyén trong

chap. vay, &0
mot piay cang lén thi
¢ dong trong anh cang
thdy licn e va anh
tong hap khong bi nhip
nhay.

Pat - vii o truyén

hinh, ¢ tranh  hién
tuong bi rung, lic hode
¢O vEL den el rén man
anh khi ho loc ngudn
chal
lwong, nguti ta truyén

khong  dam  bao
25 anh/l piay doi v
nhitng nol s dung di¢n
JudGi ¢ tin s6 50 Hz va
30 anh/l glay déi va
nhiing noi cé 1an s6 dicn
ludi 6O T 12
Pe lou

wong ¢hdp sdng. truyén

1 hi¢n

Quist thuan
dong

Hudgng quét manh

L.
™

~

K \\doqg_m ddng 1, manh
s
-

Hudng quel dong
/
A~
/

[ .
Quet ngude déng

: S

A 7

Quét nguoc manh

aY QUEt xen ké

<T» Xung guét dong

Xung.guet manh

-

b} Dang s6ng quél

Hinh 2-3. Phuong phap quét xen ké.

-
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hinh $i dung phuong phdp quét xen k&. Phuong phap quét xen k& giong phuong phép quét
lign tuc & chd dong dicn ti cling quét 1 wrén xudng dudi, tr trai sang phai va cac dong dién
1l quét nguoe (dong va mat) ciing duoc xoa. Didm khic oo ban la ¢ day ngudi ta chia mdl
anh thanh 2 nira 4nh (2 manh) va thue hicn quét theo nguyen'1y nhu sau (hinh 2-3a): Mo
anh duoc truyén 1am hai lugn, fuct ddu truyén 18t ca nhimg dong 1€ (1, 3, 5 ... ) goi [a manh
1&; luot hai truyén té ca nhitng dong chéan (2, 4, 6 ...) goi 12 manh chan; hoac ngugc lai, Néu
mdi &nh ¢6 £ dong thi mbi manh ¢6 272 dong. M&i manh 13 mot ntra anh, mang mot nia
liomg tin tifc cda anh.

Theo hé thong truyén hinh OIRT va CCIR mdi giay truyén di 50 manh, trong
d6 ¢ 25 manh chdn va 25 manh 1€, hinh thanh 25 anh.

Vi t4n s6 manh biing 50 Hz hoac 60 Hz, bing 14n s¢ nhdp nhdy i han, nén khi khol
phuc lai anh, anh trén man méy thu hinh khong bi nhap nhdy. Tuy mdi ddng chi ch@p séng
¢é 25 1an, nhung 2 dong ké nhau chép séng 50 1n trong mot gidy. Vi do rong cia moi dong
va khoang céch gitra hai dong déu rit bé nén mat khong phét hién ducc.

Khi quét cach dong thi s6 dong ctia mbi anh phai 1 s6 182 = 2m + [; m 1246
npuycn bat ky. Moi manh $€ ¢6 (m + 1/2) dong.

Trong quét xen k&, tan & dong phai phai luon 12 boi cha 1dn s6 manh. N&u ky hiu
tan s¢ manh 1a £, tan & dong 1a f,,, 1a c6:

fa=1{m+ 112)f, (2-6)

Vi dy: DSt véi he 625 dong, vice chuyén d6i tir manh 1€ sang manh chdn xay ra tai thoi
didm két thwic nira ddu chia dong cudi ciing thude manh thit nhal. Nhu vay, trong mot giay ¢o
50 manh ducge truyén (méi manh c6 312,5 dong) thay vi 25 anh (mdi anh o6 625 dong).

Tan s6 manh do vay bang f, = 50 Hz va tdn s6 dong f,, = 25 x 625 =50 x 312.5 =
15625 7.

- Chu ky mot dong: T,=64us.
- Chu ky mdt manh: T =20 ms.

Truyén hinh theo phuong phap quét xen k& cd nhidu uu diém vé mit k¥ thudt va
kinh 1€, Muon lai dong dién tdr, ngudi ta ditng xung quét dong va manh ¢6 dang rang cua
nhu hinh 2-3b. |

2. Nguyén 1y chuyén déi anh quang thanh tin hiéu dien
Nhu @& phan trén da trinh bay, nguycn 1y chuyén ddi anh quang thanh tin hi¢u dién
dya trén ea & 1dn luet chuyén déi.dd chdi cta ting phan i anh thanh tin hicu dién. NCu
Ia anh den trang, thi tin hiéu phai ti 1¢ v6i do chéi & bicu thic (2-4), e La:
U = kL = kf1); (2-6)
trong d6: & - he s& ti 18
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P& chuyén ddi do chéi thanh dong dién (dién 4p) tuong dng, ta dung higu ing
quang di¢n, trong d6 ¢6 hi¢u ing quang dién trong va hiéu @ing quang dién ngoai.

Ban chdt cia hicu tng quang dién trong 1a: d6i v&i mot s6 chét bin dén, khi dugc
roi sdng, thi do dén dién (dién trd) cha né thay ddi ti 1¢ vai do roi.

Béan chat cla hiéu tng quang dién ngodi la: d6i véi mot s6 kim loai, khi duge roi
sang, trén bé mat caa nd c6 bic xa dién tr. Céc dién 1 bic xa ndy duge got la quang
dien tir. S6 luong quang dicn t ti 1¢ véi do roi trén bé mat kim loai. NCu roi sang I&n
mat tam kim loai, thi quang di¢n tr cé thé biic xa vé phia duge roi sdng (d6i vdi 14m kim

loai ddy), ciing ¢6 thé bic xa v& phia khong duge roi séng (d6i v mang mong kim loai,
nlra trong sudt doi véi dnh sang).

D& giai thich qud trinh chuyén

Catdt quang dién
ddi anh quang thanh dong dién (dicn 1
ap) tuomg dng, ta ¢6 thé ding mot | C"jcm
mang mong kim loai ¢ hiéu ung T>‘O<
quang dién ngoai, nika trong sudt ddi T
v&i dnh sdng (phun hot kim loai 1eén dnnginh
moOt t4m thuy tinh chéng han), ta goi
mang d6 1a catt quang dién. Khi Man chén f‘

chidu anh cda vat ¢in ruyén di i&n
caldt quang dién hinh (2-4); & phia
hén kia cla cadt quang dién s b xa quang dién 1. Mat do quang di¢n wr & mdi diém
trén b8 mit cla caldt guang dicn ti 1¢ vl do roi trén diém d6. Nhu vay, tr anh quang da
chuyén déi thanh 4nh dién 1. Phia sau catdt quang dién (phia khong duge chi€u sang)
dat mot colecta. Catdt quang dién va coleclo dat trong moi truong chan khong. bat 1én
colectd mot dién 4p duong so vdi catét quang dién tao thanh dién truong. Tac dung cda
di¢n trudmg nay 12 thu hiit vé colectes nhitng quang dién (I birc xa 1l catdt quang dicn.

Hinh 2-4. Chuyén &8i anh quang thanh dong dién.

B¢ phan tich anh thanh nhi¢u phan 1 anh ta dat mot man chén 4nh sdng chuyén
dong ducc. Man chén ¢6 16 cho dnh sdng di qua, dién tich cha 16 bang dién tich cla
phén tx anh. Man chan nay dat trude catdt quang dién (hinh 2-4), & vi tri mét phang anh
ctia ong kinh tde 14 ¢ vi tri anh quang rd nhat.

Anh quang cda vat cén truyén di khong dugce chiéu toan bo, ma chi chicu ting

phan 1 len catdt quang di¢n, phdn 1 chicu qua 1& ciia man chan. Khi man chan chuyén
dong, c4c phin i dnh duge tan luat chidu qua 18 1¢én catét quang di¢n.

S luong quang dién i bic xa 1 catdt quang dicn & mdi thei diém i 1& vai tri 80

quang thong cba phan wr anh chi€u 1én né & thoi didém d6. Dong quang dién 1 ndy bay
dén colecter hinh thanh dong tin hicu:

jr!r(” = fl!*n = eFiqn; (2_7)
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rong do: - £,{1) - dong dién tin hiéu tai thin diém ¢, dong dién i(1) ¢6 1ri s& bién thién
theo thdi gian;
I, - dong quang dién ur véi phan t anh thi n;
I, - quang thong cua phan tr anh tha
& - he s6 11 1¢, xdc dinh do nhay cla catdt quang dién.

Cling ¢6 the thye hién phan tich énh bang cdch chidu 4nh quang len catdt quang
dign, khong ding man dnh sdng nhu trén ma dang colecto ¢6 mot 16 & giita, kich thude
cta 16 bang kich thude cia mot phan «r anh. Ding he thong tiéu tu va he thang 1am léch
tia di¢n (i bang Ui trudng dé didu khién cho dong quang di¢n 0 clia timg phan (& Anh [4n
Iuot chui qua 1 & giita colecto, A phia sau 16 dat mot dién cuc tin hi¢u d¢ lay dong dién
1 nay, do 1a dong tin hicu.

¢ thdng bién ddi anh quang thanh tin hi¢u dién nhu thé duge £oi 1a he¢ thdng t4c
dong e thisi, vi 6 moi thai didm, he théng nay chi diing tri 6 quang thong 1tc thivi cia
phén i anh dang dugc truyén di ¢ 1hoi diém d6 dé 1ao ra dong tin hicu; con phin quang
théng ctia cde phén 1 khde khong duge ding dén. Do d6, hiéu sufl st dung quang thong
rét thap, ta hiy khio st cu thé nhu sau:

Quang thong cla anh I duoe roi déu [én caldt quang dién. Gia thidt anh duoc chia

ra lam ¥ phin 1 ricng 1&, quang thong trung binh cia mdi phén 1 anh s& 13
]an = (2_'8)

Nhung vi ¢6 man chan, nén & mbi thdi diém chi quang thong ctia mot phén tlr anh
roi Ién catdt quang dién. Dong quang dién 1 trung binh bic xa tr mdi phan i anh cla
h¢ théng tdc dong tie thisi duce xdc dinh bing:

'{.Ih (f) = ';I!-‘_\’ = gfl‘:;n =& {2_9)

Tir bicu thdc (2-9), thay réng: ¢ mdi thai diém chi sit dung //AN, quang thong cla
anh quang roi I¢n catdt quang dicn; cho nén, Néu N cang tang thi do nhay cia he théng
cang giam: mat.khdc, N cang tang thi do r& cha anh cang I6n. Chinh mau thudn ndy d3
han ch¢ do rd cia cde he thdng truyén hinh & thdi ky so khai.

Do nhay thap khong phai chi vi & mdi thdi diém chi st dung [/N quang thong r,
cua anh, ma con vi phan quang thong dy chi duoe st dung trong khoang thdi gian truyén
mot phén tr anh ¢,

Néu goi tich sd cia quang thong va thii gian st dung quang théng dé 12 lugng dnh
sang roi 1én catdt quang dién trong mot chu ky anh ta cé:
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W,=F1, (2-10)
{.uong dnh sdng dirce st dung d€ tao ra dong tin hi¢u 1 mot phdn t anh, bang:
W, = F b, | (2-11)

Luong anh sang duoe st dung d¢ lao ddng tin hi¢u clia mot dnh, bang:

no\,
Z(‘! qn) " q pf {2.]2)
Nhu vay, hi¢u sudl s dung énh sdng bang:
W !-'U!p, ] 513
Fi = e ————— = -
oS T TN (2-19)

Ciing trong W nhu vay, ta & xde dinh hi¢u sudt st dung dign tich cla dong guang
dicn 1 cda bo chuyén doi. Neéu quang thong £, clia anh duge roi loan bo 1én calét quang
dicn thi dién tich trung binh cda caldl quang dién trong thii gian truyén mot anh:

Q(J = II(J]' - 6} q‘{ i gWrJ (2‘ ! 4]
Bicn tich dugc sit dung d¢ tao thanh tin hicu cia mot anh:
e N Ny, IR
qu = Z "n / pr = Z 8(1r o ) "ot =&l o Z (! i ) n _pr _&W (2_ I S)
n:l Al n: |

Hi¢u sudt sit dung dién tich bang:

g, &W," W ]

:———__L:_ 2-'(
. q, {,'I’V W N ( \))

[ai he s8 77, v 17, bang nhau, néi 1én hai c¢dch khao sdat qua irinh st dung s6
luong dnh sang dd tao ra tin hicu dién trong he théng truyén hinb tde dong e thoi.
Nhuoe diém chii yéu cta phuong phdp chuyén dai nay 12 hicu sudt st dung énh sang
thap. B¢ tang hidu sudt sl dung dnh sdng, do do tang do nhay clla h¢ théng ma vian
dam bao duge npuyén tae truyén hinh 13 tudn ty theo thn gian truyén tin hi¢u cua
timg phan 1 anh, ¢é thé thue hién bang hai cach:

_Tap trung toan b quang thong /-, d€ roi 1én mot phan 1 dnh chit khong trdi ra
khap énh. Nhu vy, diém sdng dudc chuyén djch theo guy luét phan tich anh trén vat can
truyén di. Phuong phép nay wrong thue (& duge thye hicn ¢ cdc hé thong ding didm séng

chay. Theo phuang phap nay, sO ILI(m;: 4nh sdng duoe st dung dé 1a0 ra dong dicn tin
hi¢u cla mot phan o dnh hang:

(W)= F = Nl 2-17)
S sanh hai bidu thie (2-11) v (2-17) ta thay s¢ lugng dnh sang ¢ day 16n hon N,

14n, do d6 hi¢u suat si dung dnh séng cling 16n hom N, lan.
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- Quang thong £, duoc roi 1en khip dnh nhumg qué trinh chuyén doi anh quang thanh
dong dién tin hi¢u duge thye hién trong sult khoang thii gian truyén mot anh 7'; chi khong
phai chi trong thav gian truyén mot phan wr anh /.

Phuong phép chuyén ddi ndy dude 4p dung vao thuc (& trong cdce h¢ thong ding
nguycn tac tich lu dign tich. Nguyén 1y tich lug dign tich duge gidi thich bang hinh 2-5.
3 day. mdi 1& b quang dién duge ndi lien G v6i mot w dién tam thanh mot phén w
cua bo chuyén ddi anh quang - tin hicu dién. Ding nhiéu phan wr nhu the ghép lai v
nhau d¢ tao thanh bo chuyén doi.

DAng mot 1Am bang céch dién k€ 6 vuong, trén mdi 6 vudng pan mot & bao quang
dién va mot tu dién (mot 1& bao quang dicn déu hudng theo chidu vudng gée vét mat
bang). Bang d6 dugc goi la bia tich luy.

Khi chifu anh ctha vatl
cin truyén di I¢n bia tich luy.

L

1L
11

mdi t& bao quang dien duge

18,
3y
/
. .\ TB; _
roi sdng bdi quang thong F, ti é\ } k2 ) ©2
- e > 3 E II
1¢ vi dO chéi cua phan L anh _ !
€ iTBa i
}
T8,

wong Gng. Quang thong F
tao ra dong quang dién 1 j, U

1&¢ v6i nd. Nhoy d6é nguon L2 nap

ra
Né&u dam bao diéu kién:

di¢n cho tu dién ndi lién tiép Y o
vai & bao quang dién. : I

trong khoang thai gian 7, ¢ E
truyén xong mot anh, w ¢ T . Chuyén mach R,

K
chita thé nap ddy dén dién ap

£, tge 12 hiang s6 thdi gian nap _ J_
cita tu ¢ phai Ién hon T; va
coi dong dién i khong thay

. . Hinh 2-5. Nguyén ly tich luy dién tich.
déi trong khoang thasi gian T,

thi di¢n tich tu dién € tich luy duck trong khodng thdsi gian T, s& bang:
g, =T, n=1, 2,_3, ) (2-18)
Nhu vay, dién tich tich luj'f‘ dugc trén cac- ty dién C, U 18 val quang thong £, cha
phdn tir anth thit # roi 1én & bao quang dién T8, Vi cdc 1€ bao quang di¢n cung loai Va
cde tu dién ciing hodn woan gidng nhau. thii gian tich tuy bing nhau, nén trén bia hinh
thanh mdt anh dién tich (hoac anh di¢n the).
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+ Qué trinh tao dong dién tin hi¢u nhu sau: Khi chuyén mach K quay déu va chu
ky quay bang T, cac dién €, 1an luot phong diCn qua dicn rdy R,. Néu bia tich tuy ¢6
N phan 1, thi thot gian chuyén mach K iép xic v&i mdi bang:

= (2-19)
Thoi gian phéng dién cia mdi tu C, bing ¢,. Dong dién phong chay qua R, chinh 1a
ddng tin hicu cua phén tir dnh wong gng.
Néu diam bao didu kién: trong thoi gian 1, € phai phong hét dién tich, tke 1a:
ty 2 CK (2-200

Pién tich phong g, bang dién tich nap (g,) va do d6, chii ¥ dén biéu thie (1-17) s€
tinh duce ddng tin hicu bang:

. q H - T(l .
Ean= = '[Fn = I.'."H N (2-21)
{ Fadi ! Pl
B Vi iy, = &l NI
iy = sl N =&l (2-22)
Iuong dnh sdng duce st dung dé 120 ra dong tin hi¢u cua mot phin & anh bang:
q, ala .
(WU‘ == = [‘qn ?:’1 (2- 1 9)
£ £

So sanh (2-23) vot (2-18) ta thdy rang hai phuong an cling 46 nhay clia h¢ thong
(ding tia chay vA dang nguyén thc tich lu¥§ dién tich) dan dén cung mot k&l qua vé sa
tuong 4nh sdng duge sir dung d€ 1ao ra dong tin higu.

Muén tang do ro cla anh phai tang s6 phén & anh, tic 13 phai tang 6 phan
chuyén d6i (1€ bao quang dign va ty dicn). Khi s6 phén tir chuyén ddi tang dn hang van
hodc hang chuc van, chuyén mach co khi K khong con ¢6 tac dung nia, phai thay bang
chuyén mach dién 1. :

3. Nguyén 1y khoi phuc anh quang

Phan phan tich anh va chuyén déi anh quang thanh tfn hicu di¢n ta da chia anh
quang thanh céc phin W va chuyén doi d¢ chdi cua timg phén 1 thit ty theo thdi gian
thanh tin hicu dién, thi & day, khoi phuc anh quang la qua lrinh nguge lai, tic 1a phai
khoi phuc 40 chdi caa timg phan i anh va sip x&p cac phén tir anh lai ding vi tri cua nod,
khi d6 1a s¢ nhan duoc anh quang can truyén di.

Dé thuc hién didu d6, ¢6 thé dang Ong tia di¢n tr ¢6 man huynh quang. bic diém
cha man huynh quang 13, & mol trudmg chan khong, khi ¢6 tia dién 1 dap vao ng, nd s&
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sdng len. Cudmg do sang ti 1& v6i cong sudl cua tia dicn 1w o thoi diém né dap tai mdi
di¢m vao man.

Né&u ding (in hicu hinh dé didu ché tia dién tir cha dng tia, sao cho & thoi diém dng
v@i phén tr tring cha hinh anh tia ¢6 cong sudt lém va dng v6i phan ur den tia ¢6 cong
sudt bé.

Dang hé thdng 14i tia 1am cho tia quét khap man huynh quahg. theo quy luat da
dinh trude (gicng nhu & phia phay). Tia dién wr ¢d duge khdng ché quét lién yc ién man
huynh quang phai déng ho va dong pha vai tia dicn 1r trong dng phéat. N6 & kich thich
cdc phan o cia man huynh quang biic xa sing. Mdc d0 sang cla cdc phan tlf rén man i
1¢ cong suft tia; tdc 12 1 1¢ véi mie tin hiée hinh diéu che tia. Do d6 d6 ¢hoi cac phan ti
clia man bie xa sang tuong img vdi do chéi cdc phin ti dnh da truyén di. Noi cach khac,
dd chéi va toa do cba cae phan i anh da duge khoi phuc. |

2-3. DUNG CU BIEN POI QUANG - DIEN
1. Giéi thiéu

Nhiing dung cu bicn déi quang - dicn dau tién duge che tao la cdc may quét
(scanner). Pia Nipkow s dung phuong phdp quét co khi d¢ hinh thanh nén chudi cic
didm anh thuoe mot khung hinh 1dn ugt duge quét qua. Tal ca cdc may quét co khi co
nhuge diém 13 do nhay cam nhan thip. Sau d6, cdc camera st dung hicu Gng quang dién
ra din. C6 nhidu the hé camera loai nay, bit ddu iconoscope, superocticon 1a cdc thict b
st dung higu iing quang dién ngoai dén cdc dung cu vidicon, plumbicon, saticon v.v.. sur
dung hiéu tng quang di¢n rong. Mac dil c8u tao khd céng kénh v phic 1ap song cac
thi¢t bi loai ndy di dugce st dung rong rdi cho 141 ca cde hé thong truyén hinh trong gén
mdt nira thE ky qua. Cho dén nay, loai thi€t bi nay van duogc st dung hdu hél ¢ céc
camera truyén hinh da chang.

Vice ¢hé tao ra cdc thiét bi bdn dan da cho phép ung dung vao viée tao ra dung cu
bien d6i quang - dign ban dan. DA 13 thict bi ghép ndi-dign tich CCD. CCD la mot bude
tién dai trong viée thay th cac ong chan khong bdi cde thit b ban dan trong nganh
cong nghi¢p di¢n 1 va nd fa mot phén khong th¢ thicu trong qud trinh s& hod tin hi¢u
truyén hinh. S

Thict bi ghép ndi dicn tich - CCD - bao gdm mang céc hang v ot cde phan tr ban
din cam quang ¢4 kich thude diém anh. Khi cdc phan tr cam quang b chidu sing, dién
tich ¢a chidng s€ tang Ién trong Gng V@i nang lugng dnb sdng chiCu vao. Thong tin nay
s¢ duge chuyén dich qua cdc phan 1 lién ti¢p t6i dau ra. Chic nang chuyén dich di¢n
(fch duce thue hién wong W vdi chite nang cta chim tia quét trong thiét bi sir dung hicu
(tng quang dién. Va nhu vay. ¢ dau ra ta ¢6 dong tin hicu twong tng véi chc diém anh da
thu durdce.
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2. Nhimg yéu ciu co ban cia dung cu bién d6i quang - dién

Ta thudng x&t chal lugng dung cu bicn doi quang - dién theo céc chi ticu sau:

- D6 nhay cao, nghia 14 khi vat duoe chi€u séng véi d roi yEu ma tin hicu lay ra
van Lo,

- I.am vige duge trong dai sdng rOng.

- C6 kha nang truyén dat cdc bac sdng cla anh mot cdch trung thye.

- C6 kha nang tao duge tin hicu dién leang dng véi nhiing chi tiét nho cia anh cdn
truyén di. Néu tao duge tin hi¢u tuong dng véi chi tict nho, thi ta ndi kha nang phan bit
clia dung bo bién dbi quang - di¢n cao.

- T} s tin hicu trén nhidu ciing 13 mot chi tiéu chal luong cia dung cy bicn doi
quang - di¢n. Khong thé dénh gia chi ticu ndy cla dung cu bicn déi quang - dién bang
nhiéu xudt hién trén man dnh mdy thu hinh, vi trong ¢ h¢ théng truyCn hinh ngudn
nhiéu phdt sinh & nhiéu khau.

- Quaén tinh phai nho.

- Ngoai ra trong st dung, ddi hoi dung cy bicn ddi quang - dicn phai bén, tam vi¢e
véi dO Lin cay cao, gon nhe, sit dung don gian, ddc tuyen phd cla calot quang dién phat
on dinh.

3. Ong vidicon
a) Cdu tao

K& cau dng vidicon chi ra trong hinh 2-6. Trong éng thuy tinh hinh tu dudng kinh
khoang 13 + 38 mm, ¢6 cdc linh kién sau:

- Bia (1); Gém m&t mang kim loai rdl mong, dnh sdng 6 Lh§ xuytn qua va dugc
phil 16n mat trong cba thanh truede ong. Trén 16p kim loai nay bi phit mot 19p quang dan
dién mong 2 + 3 pm. Tir 16p kim loai ndy ¢6 16i ra o€ 1dy tin hicu U, wrén tai R,

- Stng dién nr. Gém cadt (2), cue khdng ¢he (3), andt thd nhat (4). cuc andt thi
hai (5). Cuc hinh tru (6), & bén trai cye nay 6 mot ludi ¢ mal rat nhd, ding dé 1o dién
trudng déu o pan bia. G trong mot vai loai dng, cge (5) va cue (6) licn lam mot.

_ Cuon cam dai (7) ding dé ticu tu va cudn 1ech (8) d€ lam 1¢ch tia di¢n tr quét.
N&u do 1dp rép sting dién 1 khong chinh xdc, tia ¢ bi hai [éch khai truc Sng thi ¢6 thé
chinh lai bing cudn saa (9). '

- Picn thé mang kim loai ¢la bia vao khoang +(10+100) V. Di¢n th& cha ludi khé
cao, khoang + 1000 V. Dién th¢ andt thi hai khoang + (300+500) V so vdi catdt. Andl
thit hai tao trubng dang thé, va ¢ khu vue d6 cudn igch s€ lam 1¢ch tia dign ta anGt nay
v thu cac dicn W thit ¢Ap 10 bia bat ra. Pién thd andl thi nhal thudng xap xi dign the
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andt thit hai. Trén andt thd nhat 6 16 nhd & gitta véi dudng kinh (50+60) um d& han ché
dutng kinh tia quét.

6(1000V)

R

£, (10:100)V

Hinh 2-6. K&t cdu ng vidicon.
b) Nguyén 1y lam viéc

Nguyén 1§ 1am viée cha 8ng vidicon 13 dira trén hi¢u ting quang dién trong caa bia,
nghia 12 do din dicn theo chidu ngang cla bia thay d6i theo cudmy d6 tia sdng rot 1en nd.
Tia niy ¢é thé 1a anh sang nhin thdy hodc khong nhin thdy duge, nhu ta héng ngoai
hoac tia W ngoal.

+ Tao dnh noi dién thé:

Qud trinh hinh thanh di¢n thé trén bia trong éng vidicon chi ra trén hinh 2-7. Mbi
phén tir cha bia ¢6 thé wong duong véi mot w dién C va dién rG R mac song song v
6. R 13 dién 1rds theo chiéu ngang cia mdi phan i M4 trai w C [a mang kim loai cta
cuc 1in hi¢u, ma phai tu 12 mat bén phai cda mbi phan u kia.

Pien trd R cng nho khi do ol trén phin 1 d6 cang I6n, nghia 1a khi roi mot anh
lén bia, thi néi chung dién trés R clia cde phan 1 cla bia & khac nhau.

+ Khi bia khong roi sdng, 1dc £, = 0, va chua ¢6 tia quét. Vi cé R nén ma phai cia
tu C cling ¢ dién thé U, = +£, nhu ma trdi ty C; nghia la ty C khong dugc nap; dién ap
trén tu C béang khong (U, = 0).

+ Khi khong chidu sdng bia (£, = 0) va ¢6 tia quét lam viée ¢ ch¢ do dién (I cham.
Dién 1l ca tia quét duge tang 16¢ khi qua khu vire cta an6t. Sau dé trong qud trink tién
16i bia, van (8¢ tia dien tr cham ddn vi cye tin hicu (mang kim Joal) ¢6 di¢n thé [, thap
hon dién th€ andt it nhidu (£, << 7). Lic d6, di¢n (0 lam viée ¢ ch¢ do dién (o cham,
va lia quét giam dicn th¢ phia phai bia xudng bang dicn the catdt. Nhur vay, sau mdi 1an
quét, cde tu € déu tich dicn dén dién dp nhu nhau, bang £,. Giita hai tan duoc tia quél 161
(thisi gian pdn bang 1,), W C & phéng di¢n qua R, nén di¢n the md phai tu € tang dan.
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Nhung vi khong dudc roi sdng (£, = ), R rat ldn, nén qua chu ky quét manh T, dién thé
{7, chi tang mat luang khong déng ké.

Bia khéng dugc chiéu sang E, = 0

j— -t
AU,
—— - - —
E, Tu digntich -
dien = E,, 3
! {V‘//
LT
Khong c6 +— "I“‘—V"l
tiagquet _ _  Cédlia quét

U, —» E,
R
U,~—»0
R,
€I

Hinh 2.7. Qua trinh hinh thanh dién th& trén bia trong vidicon.

+ Khi roi anh 1én bia (£, = () va ¢6 tia quét. Vi dién ir& R cla mdi phén 1 13 ham
cha £ (R = f{E,)) nén hing & thoi gian phong € = RC cla céc phan ur dugc xde dinh boi
do roi én nd. Phan ur nao ¢6 dd roi cang I6n, R chda né cang nho, w C cang phéng dién
nhanh; nghia Ia sau mot chu k¥ quét manh, md phai 1 C cang duong. Nhu vay, mat bén

phéi cha bia da ¢6 mol anh ndi dicn th€. Ung véi diém sang clia anh, dién (thé cang
duong; ¢on ng vdi diém 181, dién 1he gdn

bang khong.

Tém tai, qué trinh o anh ndi dign the
xdy ra trong cdc kheang thdi gian dai bang

:1y, khi cdc e phong dién gua cic dién trd

ngang cla mdi phin ur cda bia.

+ Ldy tin hiéu ra:

Khi quét qua mé

phai cédc tu, tia quét da

4

Miic den

Tu=84ps

L J

Hinh 2-8. Dang dién ap tin hiéu trén tai

vidicon,

ha dién the cia ching 16 ma dién thé catdt; 1de Jé nap cho cée w té mie nhu nhaw vi dién
dp U/, cha chiing déu tién t&i bang E,.
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Sau khi bj tia dién W quét qua, dién tich irén mai  C tir me da duge nap nhu
nhau (dicn ap trén d6 déu bing [£,) s€ phong di trong khoang thdi gian ¢, = 1, mot lugng
dién khéac nhau (dng véi diém cang sang., lugng dicén tich phdng cang nhidu). HEn khi bi
quét 14n 1cp theo, méi w lai duoc "nap b’ vai luong dién tich nap lai bang luong dicn
tich da phong di. Boivi méi khi bi quét cde tu lai duce ngp dén mike nhu ¢, toe la {/, =
£,. Thin gian nap £, (hinh 2-5) cha cdc tu nhu nhau, nén dong nap cua ching khdc nhau
(Ung vai diém cang sang, dong nap cang 1on). Cac ddng "nap bd" nay chay qua 1al R, 1ao
nén di¢n 4p tin hicu can 18y ra. Dong dién i nap cho cic w ¢ s& di theo mach sau: ta
quél - md phai tu - md Lrdi - i R - ngudn [, - diém chung (catdt). Nhu vay dong dicn
nap, Wic dong tin hicu s¢ di 1 dudi 1en (nhu hinh 2-7) va & cho tin higu cue linh am nhu
hinh 2-8.

Tém lai, qud Lrinh tao tin higu xay ra khi tia quét lIdtl qua cae phin W cua bia va
tich dién vao cdc W, '

Nhu di nhan xét ¢ phan trén, tao anh néi dicn (he xady ra trong thoi gian dai 7, = f
.t =71, khi ma céc y dién phong qua dicn wér R clha cdc phan wr. T la chu ky quét
manh, ¢, 13 thii gian rat ngan d¢ tia quét xong maot phan 1. Trong thdl gian ngan ¢, W
nap rat nhanh. Nhu vay ¢6 1hé coi dong nap (dong tin hi¢w) 16n hon dong phong k,z° 14n
(& =* 13 s6 phan i cha mat quél). Y nghia tich fug dién tich ¢ vidicon 1a nhu vay.

Nguycn 1y li¢u W va lam lech tia quét nhd cudn cam dai (7), vi cudn iéch () (hinh 2-
4). Ngoai khu vuc tac dong cha cudn igch, tia quét chi chiu tac dong cua (W trudng song
song vdi Ltruc dng do cudn {iéu tu 80 ra, nén tia quét i thang g6c v mat bia, chél lugng tin
hi¢u 18y ra phu thudc vao gdc 101 cla tia quét.
¢) Qudn tinh ciia vidicon

Khic vai cac loai dung cu bicn ddi quang - dicn khac 13 vidicon cd quén tinh. C6 hai
npuyén nhan gay 1en quan {inh 1a; hicu ng quang dan dicn va quan tinh khi {8y tin hiéu.

Khi chicu sang bia, do din di¢n tang v ngudc lai, khi che (&1 do dan dién giam.
Su thay d6i do dan dign khong theo kip su thay doi cla do chicu ¢dnk. Mic do qudn tinh
nay phu thudc vao vat licu ché 1a0 bia, (- 1& gitta cde thanh phan trong val licu, cong
ngh¢ ché tao va mide do chidu sdng. Chifu bia cang sang, qudn tinh cang nho.

Quén Llinh gay ra khi 14y tin hicu 12 do dong dién W quét nho, khong du lon. Nhu
d3 bicl & muc 18y tin hicu ra cta vidicon, khi quét d¢ dua dign thd cic phén ur cua bia
xudng bang dicn the catdl, tia quét da “d¢ 1ai" & phén sdng cta bia nhitu di¢n W hon 1a
dé lai & phan w181 NGi cdch khdc, dng véi diém rat sdng, tic & do cd dicn the duong
cao, thi phan 1én dién 1 cha tia quét khi gén dén bia s€ quay ngugc trdy lai. Trong khi
nap dién cho tu C nhu vay 1a da duge dong tin hidu can thidt. Vi vay doi hoi dong dign

tia quét phai du [dn & nap ddy di¢n tich cho cdc i té muc dién dp {7, -» L, N¢u khong
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dG Iém, thi sau mdi 18n quét d€ 1dy tin hicu s€ 1dy khong hét, ¢6 the con s6t lai khodng
25+30%. Tin hi¢u con s6t lai clia mot s§ anh trude khi quét, 1am cho cde chi 1iél chuyén
déng cia dnh bi nhod di, do sac nét va do rd cia anh truyén hinh kém di. '

Mudn cai thién loai quan tinh nay, ¢6 ih¢ tang dong quét hodc gidm dién dp cuc
tin higu £, ma van gilt dong quétl nhy cii. Gidm £, 1dc 14 do1 hoi dong nap cho cde  ©
khong 16n, nén diing dong tia quét khong 16n 1dm van dam bao yéu cdu trén. Né&u tang
dong quét thue 1€ ¢6 khé khan, vi dudng kinh tia gudét & trén mat bia tang 1én, lam giam
dd rd cta anh truyén hinh. £¢ nang cao kha nang phan biét ciia vidicon, phat tiéu tu rat
cén than dé dam bado cho dudng kinh tia quét chi cdn khoang vai chue micron (vi di¢n
tich bia cua vidicon thuong kha nho, ¢i¥ 1,2 em®).

‘Tuy ¢6 hai loai quan linh k€ trén, nhung gudn tinh cta vidicon phan lén phu thude
vao do roi trén bia. PO roi cang 3n, quan tinhk cta vidicon cang nho. Do vidicon ¢6 gudn
tinh nén khi phédt anh cla vat chuyén
dong, anh truyén hinh s¢ khong sic

, Ainum) Bor By

nét, tham chi nhog han di va co dudi Eps
dai khi vat chuyén dong qua nhanh., 0,20

1 - - -7 g 0,10 B
d) Cac dac tuyén cua vidicon 0.05
+ Pdc tuyén dnh sdng:

Pac wyén dnh sdng khong chi 001 Epi> Epp® Eps
. i 1 L -

phu thudce thang s0 cla bia, ma con phu 1 10 100 ij)

oc ¢a vao ¢h€ do cung cip dien, O e
thuoc T g cap Hinh 2-9. Bac tuyén anh sang cua vidicon.
hinh 2-9, v& cdc dac wyén anh sénp cang
vii cde dicn dp cuc tin higéu [, khac nhau. Cac true khace do theo logarit, Trong pham vi do rol
thudng diing, £id 1l ¥ khong doi va e i s8 y=0,7.

+ Pdc tuyén phé:

Tuy thude var li¢u dung 104
dé¢ ¢hd o bia, vidicon ¢4 thé
nhay cdm vGi cdc danh sing o 80
trong thdy duge nhu tia X, tia e 3§
. L - . @ g
ngoai hodc tia hdéng ngoai v.v... § 0
Hinh 2-10 [4 dac wyén phd cda 2 40
R £
hai foai vidicon. b
o}
Trén hinh nay cling vé dac 20
luyén pho twong dai cla mat d¢
. - z - "t 1 .
so sanh (duomg ddt nét). NEu 980 480 540 620 700 5 Am

ding cde Ong loai nay thl énh
Hinh 2-10. Bic tuysn phd cda vidicon.
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truyén hinh s& mat trung thuc vi dac tayén léch sang phia mau xanh va tim. Trong truyén
hinh trdng den, d6i v6i céc chi tiél mau xanh va tim cda val thi trén man truyén hinh, do
chdi cua cic chi 1idt dé khong trung thyc nita.

+ Pdc tuyén aperture:

Ta ¢6 thé xét kha nang phan bi¢t cha mot dung cu bién ddi quang - di¢n bang dac
wy&n aperture cha né. Kha nang phan bict ca dng cha yéu 1a phu thudce vao chal luong
ticu tu tia quét va tia quang di¢n 1 dé dich chuyén anh tr catdt quang dién sang bia.
¢) Pdc tinh va sit dung

So véi cac loai dung cu bidn d6i quang - dién nhu xupeocticon thi vidicon ¢ tu diém
hon: sit dung dé dang, k&t cdu gon, nhe, don gian vi trong 6ng it linh kién hon nhicu. Dudng
kinh clia cdc loai vidicon trong khoang 13+38 mm, nghia 12 kha gon. Tuy don gian nhur vay,
nhung mot vai bd phan clta nd doi hoi gia cong rat phic tap, trong cong nghé viéc ché tao
cu6n 1éch va sing dién tlr phdi kha chinh xac. D61 v6i sting dign wr, Néu cén dicu chinh sai
lech do Yap rap, ding hai cap cudn didu chinh 9 (hinh 2-6).

Trong chifu phim truyén hinh d¢ roi 1én phim ¢6 di¢n tich nho, dé dat gid uri 16n,
quan tinh cia nd giam nhidu. Vi l6c chiéu phim truyén hinh d6 roi 16n 1én (theo hinh 2-9),
dng ¢6 thé [am viée vai £, nho.

Nhu ta d3 hidt (phdn quén tinh), khi £, nho, ¢6 th¢ giam phan qudn tinh khi 18y tin
hicu ra. Trong trudmg hop ndy, do nhay clia vidicon kém, song khong phai 1a di¢u céan
quan 1am, vi trong chi¢u phim truyén hinh khong khé khan gi trong viéc lao ra do roi
iém. Trong truyén hinh cong nghiép khi phat hinh cac vat chuyén dong cham thi quén
tinh cta vidicon khong anh huémg 14m 161 chat lugng cia anh truyén hinh. Theo hinh 2-9
ta ¢6 thé tang do nhay bang cich tang L.

2-4. SUCAM THU CUA MAT VA CAC THAM SO CUA ANH TRUYEN HINH
1. Pé tuong phan va s6 bac sdng trong anh truyén hinh

Khi quan sat mat vat hodic mot anh thi do tuong phan (contrast) [a mot chi tigu
chat lugng quan trong. 1O tuong phan duge tinh bang i 6 o chéi chd sang nhal irén do
¢héi ¢hd 101 nhat cha vat hoac anh.

K, = 7 = (2-24)

‘mun
trong d6: £, - 40 ¢h6i & diém sdng (trng) nhét cta anh;

1., - 40 chéi & diém 61 (den) nhét cba anh.

“HitH
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Sy thay doi do choi trén mot val hodc trén mot anh tir chi 1i¢1 nay sang chi tict

khic ¢6 thé 1 tr hodc dot bicn. Tuy nhicn, mét ta khong phan bicl dugc sy chénh léch
qua bé gilra hai mufc chot.

¢ chénh 1éch 161 thidu gilta hai mic ch6i ma mat ta c6 thé phan bigt dugc, poi la
40 nhay séng cha miat v duge xédc dinh bang:
Al = Ly-La {2-25)
trong d6: L., - d0 chdi cla nén: I, - 4o chéi cha diém séng trén nén da;
AL - d0 chénh léch 16 thida ma mét con phan biét ducc hai mic choi.

Al khong phai 12 hang s, ma thay ddi tuy thude vao d6 chéi cha nén. Do d6 dang
Al khOng thuan ticn, trong thuc 1& ngudsi La dung 1 s0:

Al

5, = 7 (2-26)

Ll

v goi 1a do nhay contraslt clia mat.

AL .
Theo dinh luat Vebe-Tecne, thi ti 0 T c6 tri s khong d6i trong pham vi khd

rong clia dai chéi. Trong dai ch6i wx 10 =+ 1000 nft, 40 nhay contrast cua mat bang:

AL
= 0,02 + 0,03

PéE danh gid d0 nhay contrast clia mét, con mot dai fuong nira thudmng duce ding 1 0
bac chéi cye dai trong mot dai chéi da cho, wie 12 trong dai chéi 0 L, dén I €O thé chia
ra {arm bao nhicu bac chdt ma mét ta con kha nang phan bhiét duge cac bac chéi do.

Bac chéi thdp nhdl ma mit ta o6 kha nang phan bict 1a:
L, = Ly & Oplawn = ( I+ 8, i (2-27)
Bac thit hat s¢ la: _
[,=1,+8l,=(1+% ,pu o+ AT+ iy = (1 S ) Toin (2-28)
Bing phuong phép nhiu vay, bac thit ba s€ fa:
L, = (1 +8) i ' (2-29)
Va bac cudi ciing (thid #) s¢ la:
Lo =(1+ 8,0 Lnin (2-30)

S6 bac chéi ma mét 1 c6 thé phan bi¢t duge s& dude xac dinh bang:

53



‘man

In

— “min _31
T n(1+8,) 23

Nhung in(! + &,) =&, khi 6,

» e << 1, do dd6:

In ~mes
L 23 L 2.3
o Ty T T (6 K 2-32
5{}) 5{}) o )!Jmm (S‘rp é’ I ( )

Nhur vay, s6 bac chéi (i 1¢ vdi 1ogarit clia do wrong phan. Contrast cang 16n s& bac
chéi n cang nhidu. '

Contrast ciia cdc vat trong thién nhién rat 16n, ¢6 thé dat 161 107, nhung mat 1a
khong ¢6 kha nang déng thoi 1iép nhan duge contrast ién nhu vay. Sy thu hep contrast
trén vong mac 14 nher kha nang thich nghi cba mat, tde 12 nhd su thay dsi kich thude cia
¢on ngudi (goi 1a thich nghi nhanh) va nhd sy hap thu caa 16p sac 10 1rén vong mac
{thich nghi cham).

Contrast cta anh cing 16n, thi nhin cang 15, BEi vé mot 1am anh, chd trang nhat
phan xa 100%. ¢dn ¢hd den nhdl phin xa khoang 1% dnh sdng 3. Do daé, contrast ¢ia
1dm anh bang 100. DGi vGi anh truyén hinh thi contrast ¢6 thé 1én hon nhiéu, boi vi man
hinh bitc xa sdng. Tuy nhicn, khi xem truyén hinh, contrast cia man may thu hinh bi
giam xuéng do dnh sdng tr bén ngodi chiCu 1én man hinh lam tang 4o séng & phian den
cla anh. Khi khong ¢6 4nh sdng bén ngoai thi contrast cia anth la:

L '
K, = (2-33)
Khi ¢é dnh sdng bén ngoai, thi:
1+
!‘mi!\t + ]‘n : 1‘ X
Krp — A 5 - ML Kr : (2_34)
1 [; 4 14 ' l!..r”l: ¥
mn g ‘]+ A

trong d6: /
f

“h g .
— —— nén K, < K,
Lm.‘:x ~peun

g - O chéi do anh sdng bén ngoai pay ra.

Vi

D6i véi anh truyén hinh, khi K, = 100 duce coi nhu chat luong 16, K, = 30 = 40)
duoe coi nhu chit lugng anh trung binh va K, = 10 thi dnh da ¢6 thé xem duokc.
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Ung v6i cdc do contrast trén, theo biéu thic (2-24) tinh duge s8 bac chéi twony
tng (khi §=0,02).
K,=100 = n= 230
K,=10 —n=1I5
S& bac chéi trén anh truyén hinh thudng khic vdi s& bac chéi cha vat truyén di; bai
vi contrast ca vat va clia Anh khong giéng nhau. Nhung mudn cho anh gidng vdi vat,
van d¢ ¢6 ¥ nghia quan trong 1a sy phan bd bac chéi trén anh phai ti 1¢ vdi su phan bo
hace chéi trén vat Vi du, o hai bac chdi trén vat thi nhan duge mot bac chdi trén anh va
ti 1& d6 phai khong d6i d6i vedi moi mdc choi. Lic d6 ¢6 thé vidt:
n, = mn; (2-35)
trong d6:  n, v i, - $0 bac chodi cia nh va cla vat, m - hé so ti ¢

Né&u thay déi 2 bing tri s6 ciia né & bidu thite (2-32) thi ta ¢é:

18K, = migK,; (2-36)
trong d6: K, - contrast cta anh; K, - contrast cha vat.
Hay: K, = K," 3 (2-37)

Nhu vay, Néu s6 bac chéi clia dnh ti 1¢ dudng thang vGi 0 bac chéi cia vat, thi
contrast clia anh 13 ham s6 ma cla contrast cla vat, trong d6 hé s6 mil béng hé sa ti 1¢ m.

I
4 La X gl.a

4

Ly Iglv
a) b) "

Hinh 2-11, Quan hé dd chéi cla anh va cla vat.

¢ ddnh gid quan hé pila contrast cba anh va cla vat, hodc quan he s6 bac chéi
gilfa anh va vat ¢6 thé so sanh quan h¢ do chdi cua ching, hodce qua so sdnh quan he
Jogarit giffa cac do chéi cha ching. N&u tri s¢ d0 chdi gitia anh va vat bang nhau, thi
quan hé gia chdng la mot dudng thang di qua gdc toa dd va 1lam thanh véi truc loa do
moi poce 45° (dudmg | - hinh 2-11).

Néu tri $¢ 36 ¢hdi clia anh khdc véi tri s d6 chéi cia vat nhung 4 1€ dutng thang
véi nhau, thi quan hé gifta ching duce dién dat bang dudng thiang 2 wén hinh 2-11. Khi
d6 ch6i bang nhau hoac (i 1¢ dudny thang vdi nhau thi contrast khong thay doi.
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Thong thudmg, trong thue & d0 chéi cua anh t Jé khong dudmg thang vai 60 chéi
cia val. Bai vi cdc bd chuyén ddi 4nh sdng - tin hiéu (Gng phét) va tin hidu - 4nh séng
(Gng thu) 12 nhitng dung cu khong dudng thang.

N¢u ta ky hiéu : - do chéi caa anh trén 8ng phat;

I, - A& chéi chda anh wrén 6ng thu;
[/, - tin hid¢u & 161 ra dng phat;
{/.- tin hi¢u & 101 ra Ong thu;
k- hésoulé;
khi do:
U, = k,L? {2-38)

Tin hi¢u {/, dugce khudch dai 1en va truyén di qua dudmg truyén tin, ¢ 16t vio Gng
thu s€ nhan dugc I/, trong dé:

U, = k.U =kI"k, L0 (2-39)

Tin hi¢u I/, kich thich [én cuc diéu ch€ cba Gng thu, rén man mdy thu hinh nhan
duge do chai /) _
L, = k. U% =Ifk Kk LI 2 kIUv : (2-400)
trong do:  k =k kI'k7 v = pinyvs
7, - A0 méo khong dudng thang cla dng phat;
7> - 40 méo khong dudmg thang cda dudng truyén;
¥, - 30 méo khong dudmg thang cGa 6ng thu,

Mudén cho quan hé gifta [, va 1, 12 dudng thing, y phai bing 1. C4c tri 88 ¥, y., ¥
¢6 thé khdc 1, nhung Néu didu chinh sao cho tich cta chiing bang 1 thi d6 chéi cia dnh
¢ ti 1& dudmg thang vdi do chdi cda vat. Mudn vay, trong thuc (€ y, dugc chon sao cho:

7=
Yi ¥

(2-41)

NGu y = | anh s8 bi méo, Dang mdéo dé dude goi 1 méo gamma. Mach dién d¢

thuc hicén p, sao cho y = 1, duge goi 13 mach sita méo y.

Quan h¢ gilta 46 chéi cla anh va cla vat tng vai cdce tri s6 v khac nhau ducre bicu dién
irén hinh 2-12. Trong dé, trén hinh 2-12a 13 quan hé thang, irén hinh 2-12b 1 quan hé logarit.
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1T

7> 1 ) r<d

Igly
a) b} —

Hinh 2-12. Quan gilfa hé dd choi clia anh va cua vat,

Khiy # 1 thisu phén b6 sO bac chdi gia anh va vat khong con ti 1& véi nhau nia.
Khi y> 1, & viing 16, mot bac chéi trén anh tng véi vai bac chéi trén vaL; ¢On & vang sang,
viii bac chéi trén anh (ng véi mot bac chdi trén vat. Khi y< 1, quan hé d6 s& ngucc lai.

D¢ didu chinh contrast clia anh truyén hinh, ding thang chéi chudn gdém 10 bac
chéi 12 anh (6t Didu d6 ¢6 nghia 13 quan hé gia do chdi cua anh va dd chdi cua vat la
dudmg thang, contrast khong ddi. '

2. Kha ning phan biét ciia mat va do phan gidi cua anh truyen hinh

Kha nang phan bi¢t cha mat phu thuGe vao cdu trdc clia vong mac. O day, thdo
fuan d&i vGi con mat binh thudng, nghia 13 ddi vdi s¢ dong ngudi quan sat.

Kha nang phan bidt cha méat duce ddc trung bang khodng cich bé nhat giilta hat
diém ma mit con nhan thay hai diém d6 14 phan biét. Néu dich hai diém d6 lai gan nhau
hon nifa thi méal khong phan biét dixge hai diém d6 nita ma théy ching chap lam mot. Tat
nhién, didu néu ra irén day con phu thugce vio khoang cach tr cac diém quan sat dén mat
npudi quan sdt Dé thuan tién cho vige khao sat, khong phai xdc dinh bang khoang cdch
gilta diém quan s41 va mat, nguoi la thudng ding géc nhin cho phép. Hai tia sang tir hat
didm quan sdt roi vio mit 1m thanh '
mot gée, goi 1a gde nhin. Gée nhin bé
nhit m& mat con phan bict duoc hat
diém 12 riéng biét goi 13 gée nhin cho
phép @. Tri s& nghich dao cha poe
nhin cho phép /e dudc goi la kha .

nang phan bi¢t cia mat.

Hinh 2-13. Gde nhin bé nhat.

Khi quan sit hai di¢m, N&u anh
cla mbi diém duce chidu 1én mot phan ur hinh chép khéde nhau trén vOng mac la s€ nhan
th&y ¢6 1 hai diém (hinh 2-13). Néu dich hai diém lai gdn nhau d¢n mot mic nao 6,
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anh cda ching chiu 1én cling mot phén tir hinh chdp, mét ta thay hai diém d6 chap lam
mot, vi lic d6 ndo chi nhén duge mot xung dién kich thich.

Nhu vay, kha nang phan bict caa mét phu thude vao khodng céch gilta hai phan ur
hinh chép ké nhau & ving trung 13m vOng mac va kha nang difu 1iét cha mat.

Tuy nhién, thuc nghiém chimg minh ring, ta chi phan bi¢l dugc hai diém khi anh
cha ching ducc chidu 1én hai phén tit hinh chop cdch nhau it nhét boi mot phén wr hinh
chép khéc (hinh 2-13, trong a6 vong mac dugce vE phong dai tén).

Gaée nhin cho phép ¢ clia mét 6 tri s6 khoang 1+1,5 phut. Kha nang phan hiét cua
mit d6i v& viing trung tam cha vong mac la 1n nhit. Cang xa viing trung 1am, kha nang
phan bict giam dén, bdi vi mat do phén ti hinh chép thua dan. _

Kha nang phan bigl clta mat phu thude vao d0 chéi va contrast clia vat quan sal
(hinh 2-14). Do ch6i va contrast cang Iém, kha nang phan bict cang in. Trong k¥ thuat,
khi tinh todn, tri s¢ géc nhin cho phép thudng dung bang 1,0 phit.

Trong k§ thuat truyén hinh, xuét phat t kha nang phan bi¢t ctia mét d€ xdc dinh
s dong quét cén thidt cia anh truyén hinh. Mu6n nhan duge mot anh nghg thuat dep
trén man truyén hinh, phai 1am cho ngudi xem truyén hinh khong thdy duoc céu tric cua
cac dong quét. Didu d6 ¢6 nghia la phai chon s6 dong quét da 16n, dé cho ldc nhin hai
dong quét ké nhau dudi g6c nhin bé han gée nhin cho phép.
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Hinh 2-14. Kha nang phan biét cia mit phu thudce theo 6 choi
: va db contrast clia anh.
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Khoang nhin rd nhil cia mal theo 1,00

kS "'-F——.-F'-
chidu doc gidi han wrong g6e 12° Nhuvay, o o )
N&u man méy thu hinh ¢6 do cao 12 i, mdt o /
.- ne s « N B o] .
ngudsi xem phai cdch man anh mdt khoang 2 050 4
0
] = Sk s& thay anh rd nhat. - /
© 9,25

Xudl phat wr d6, N&u ky hicu goc
nhin khi xem truyén hinh la: 0

200 400 600 80O 1000 <z

h
a = 2arclg E (2-42) Hinh 2-15. D& rd cla anh phu thudc theo dong.
1hi 8¢ dong quét s€ la:
z='—:—l-:—‘-—:720 2-43)

S6 dong cang 10n, anh cang rd. Tuy nhién, khi G dong quét 1ang, lic dau do 1o
tang nhanh sau d6 cham dan (hinh 2-15). Chon chi tiéu cho hé théng truyén hinh phai
phdi hop nhicu mat, vi khi tang sé dong quét thi tang 0 o cha anh, dong tha lat pay ra
nhidu khé khin vé k¥ thuat. Do d6 khi chon s6 dong quét cho he théng truyén hinh phai
xudl phal it cdc chi tice k¥ thuat ndi chung, chd khong phai chi can ¢t vao do ro cia
anh. S6 dong quét thudmg dang nhu sau:

- He théng OIRT va CCIR: z = 625. - H¢ thong cil cha Phip: z = 819.

- 11¢ théng 1'CC cua M§: = = 525. - Heé thong ci cha Anh: £ = 405,

Kha nang phan biét cua mét vai gée nhin cho phép bang (1,5 phat la dot vai anh
den tring, wic 13 kha nang phan bidt céc didm den trén nén trang hoac diém tring 1rén
nén den. N&u quan sdt cde didm mau den trén nén mau, kha nang phan bigt cta mét thap
hem nhidu. Kha nang phan biét cde chi tiét mau cua anh so v&i kha nang phan bict do
ch6i (den - trang) duge dén ra & bang 2-1.

Nhu vay ¢6 nghia 1a, Néu 1dy kha nang phan biét cdc diém den trén nén trang,
(hodc diém trang trén nén den) lam méc dé so sanh, thi khi nang phan bict cia diém den
1rén nén ¢6 chi bang 0.5 va cic diém den trén nén Jam thép hon nia, chi bang 0,26.

Bang 2-1. Kha nang phan biét cac chi tigt mau cha anh 50 véi kha nang phan bigt d6 chdi

Mau clia vat (anh)  Kha ning phan Mau cla vat (anh) ¥ha ning phan
quan sat bigt quan sat biét
...... DenTrang 100 LUC = 040
Pen - Luc 0,94 Do - Lam 0,23
Pen - B0 0,90 Luc - Lam 0,19
Ben - Lam 0.26
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P ddnh pid do 18 cha anh truyén
hinh, ngudi ta thuong ding hinh chuén {a
cde dai soc den-trdng song song, thang 20
déng hoac nam ngang. DO rong cla cdc
soc da bidt trude, thi du bang 1/100,
17200, 1/400 v.v... chitu cao man anh,
bén canh cdc dai soc ¢6 dé chir 100, 200,
400, 600. Néu chi xem anh ta phan bidt
ro duge dai soc den trang & chd c6 ghi
600. ¢6 nghia 14 anh ¢ do & 600 dong
(300 dong trang, 300 dong den xen k& Hinh 2-16. Hinh nan quat.
nhau). Trén cac bang thit chudn con ¢6 th¢ ding hinh nan quat thang ding hodc nam
ngang (hinh 2-16) dé xdc dinh do 1o cta anh. Hinh nan qual thang ding ding dé
ddnh gid do ro theo chidu ngang, con hinh nan quat nam ngang dé xac dinh do o
theo chidu thang ddng.

Bén canh hinh nan quat ¢6 dé che con s& 200, 400, 600, ¢6 nghia 13 do rong cla
cdc nan quat & cdce vi lrf wong dng bang /200, 1/400, /600 chidu cao cta man anh.
Néu khi xem truyén hinh ta thdy o duoc hinh nan quat A¢n ché ¢é ghi con s6 400 chang
han, con khodng tir 400600 bi nhot khong thay 16 Wing nan qual, ¢6 nghia 12 anh 18
dén 400 dong.

3. Quén tinh ciia thi gidc va tan s6 nhap nhay ciia anh truyén hinh

Anh sdng 1dc dung 1én vOng mac, gay ra phan Gng quang hod d céc phan wr nhay
cam anh sang. Khi anh dng bién d6i dot ngdt, phan tng quang hoa khong thé xay ra
hozc mat di mot céch tie thoi duoc, ma phai tir 1lt, nghia 1a thi gidc 6 quan tinh.

N&u mot chudi xung chdi dang chit nhat (hinh 2-17a) tac dung nén mal, la cam
thay cac xung d6 xudt hién va mit di mot cach (i t (hinh 2-17b). DO choi cam thay do
tang 1¢n va giam xudng theo quy lugt ham mi:

! ]
L.=L,1-¢™) khi: f, <1<ty
. )

L(=Le" khi. 1, <i<I,

(2-44)
wong do: 1, - bién d0 cla xung chéi; 1,41} - 6 chdi cam thay;

7, VA 7, - chc hang s thivi gian xédc dinh quén tinh cha thi piac, trong do

xéc dinh 16¢ 46 1ang va 7, x4c dinh 16¢ d0 giam cha do chéi, & day ©.> 7.
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Theo hinh 2-17, khi 14n s8 lap lai
clia xung chéi thap, mat ta thay cac xung

chéi 1a riéng bicl. Khi tang ddn tan s& lap b
lai cha xung chéi do ¢6 quén tinh, mat

khong ¢6 kha nang phan bi¢t duge timg

xung nifa, ma chi cam thay ngudn séng bi 2
nhdp nhdy. Néu 1iép tuc tang tan s0 cia

xung ¢héi dén mol mde do ndo d6, thi

¥

mal cam thiy ngudn sang dé 13 ngudn

bic xa lién e, Tan s6 lap lai 16i thidu

clia xung chéi d€ thi gide cam thay ngudn

sdng bic xa xung nhu B mot ngudn bic by

xa lien tuc goi 2 1an s0 nhdp nhay 135i

han. L T -»

k4

Tan s0 nhdp nhdy 131 han phu Hinh 2-17. a) Xung chéi hinh chif nhat;
thude vao do chéi; vi hing s6 thasi gian b) Dang xung xut hién trén mét
7, vd 7. phu lhuﬁf)c vao do ¢hoi. Khi d6 chdéi wang, 7, va 1, giam, do doé tin s6 nhap nhay
161 han tang.

Tan s6 nhdp nhdy t¢i han con phu thude vao diéu kién quan sdt, nhu kich thudce
cla vat sdng va mie chdi cha nén. DG véi man anh truyén hinh, tan s§ nhip nhdy 161
han vao khoang 48+50 1]z

Khi tdn s6 1ap lai bang 14n 86 nhdp nhdy tGi han, thl do chéi cam thiy cia man
truyén hinh duge xdc dinh theo dinh luat Tan-bdt, bing:

| ¢
Lo=—1L{dl; 2-45
L J,j ") (2-45)

trong 46:  [(1) - 40 chéi cda man biic xa khong lién wic:
1" - chu ky lap lai cha xung.

Theo dinh lual Tan-bot, Néu biét tan s6 lap lai va biét d6 choi, 'd{) du huy cla man
huynh quang méy thu hinh, ¢¢ thé xdc dinh do chéi cam théy.

Trong cac hé truyén hinh OIRT va CCIR, ngudi ta chon tan s6 1ap lal cia manh
chéi hang 50 Hz, ¢6 nghia la manh chéi phai chdp 50 ldn trong 1 giay. Con trong cdc hé
truyén hinh dan dung cia My, Nhat chon 60 Hz Tan s6 d6 goi 1a tan s¢ manh. Tan so
manh duoc xdc dinh bdi bo quét manh. Ta thdy rong cdc hé truyén hinh, chon Ldn s0
manh bang tan s¢ cha mang dién luc. Didu d6 ral quan trong d¢ loai rlr cdc dang méo
dong nhu méoe hinh hoe dong, méo chéi dong.
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& tan 6 60 Hz, mal ta d& phat hién céc dang méo dong hon 1a méo tinh. Thi du,
mée hinh hoce tinh ¢6 thé dat dén 10% ma mét ta van chua phét hién, nhung méo hinh
hoc dong, vi du man bi lac lu, th chi ¢4n dat 1% 12 da thay 0.

N&u tan 6 manh khic véi tdn 6 cia mang dién lue, thi khi hé théng truyén hinh
[am viee v6i ngudn dign 1y 1 mang dién, 14n s6 chia mang di¢n s& anh hudng dén man
anh, 1am cho man anh bi lic lu hoac do chdi trén man phan bd khong ddng déu; va su
phan ba dé chéi khong déu d6 di dong theo chidu thing ditng. 11i¢n twong dd lam chat
lugng nh gidm va ngudi xem cam thay rat kho chiu,

4. Kich thudc ciia man anh truyén hinh va méo hinh hoc

Kich thudc ctia anh truyén hinh duge chon sao cho thoa man didu kién quan st toi
ru. Kinh nghiém cho thay ring, khi quan s&t mot'tam anh phing c6 chidu cao 13 k, phai
d¢ (5m anh céch xa mat mot khoang ! bing (5+6)k thi cam thdy anh rd nhat. Dicu dé c6
nghia 12 g6c nhin 3 nhét cda mét theo chiéu thing dimg vio khoang 12°. Con gée nhin
1 nhét ciia mit theo chiéu nam ngang vao khoang 15°=16", Xuét phét tir cde gée nhin 1
nhal d6, ngid ta chon kich thudc cha man anh. Ti s6 chidu ngang b trén chidu cao k cia
man anh duge goi 14 phé anh, thudng chon bing:

b4 b

; = '?; hoac — = (2-46)

5

ho4

Vi kich thude chidu rong va chidu cao khong gidng nhau, nén kich thude man anh

miy thu hinh duge dac trung bang dutmg chéo gde. Vi du nGi man anh (may thu hinh)

47 cm hoac 59 cm ¢6 nghia la dudng chéo g6c clia man anh bang 47 cm hodc 59 em. O

mot s¢ nude t ban thudng ding don vi inch dé chi chidu dai dudmg chéo ciia man anh
méy thu hinh (1 inch bang 2,54 cm).

Khi khoi phuc anh, anh nhan dugc trén man méy thu hinh phai hoan toan dong
dang v6i anh phat di. Néu khong déng dang tic 1a anh bi méo loai, loal méo nay goi 1a
méo hinh hoc.

Hé didu chinh méy thu hinh khoi bi méo hinh hoc, ngudi ta phét di bang chuan
hinh & vuong. Néu anh nhan duge 12 nhiing 0 yuong bing nhau thi anh khong bl méo
{ninh 2-18a). Con anh la nhiing & vudng khong bang nhau ta anh bi méo hinh hoc (hinh
2-18h, ¢, d, ¢)

Trong d6, dang méo & hinh 2-18b I3 do 1l trudng 1am 16ch tia dién tir theo chifu
ngang trong Ong thu va dng phat khong tyén tinh gay ra. Dang méo ¢ hinh 2-1 8c 1a do
(r trudmg 1am 1¢ch tia dién wr theo chidu doc khong tuy€n tinh gay ra. Con dang méo ¢
hinh 2-18d va 2-18¢ 13 do cudng do i trudmy lam lech tia dien tir theo chicu doc va
chidu ngang khong dua Ién gay ra.
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Hinh 2-18. Cac loai méo hinh hoc.

M¢co hinh hoc con ¢é thé lam cho kho anh bi thay d6i (hinh 2-19). Trong d6 dang
méo & hinh 2-19a goi 12 méo hinh thiing, con dang méo ¢ hinh 2-19b goi 14 méo hirth

p3i. Méo hinh thing va méo hinh oGt do sy phan bE tir trudmg lam lech tia dién tr khong
ddng déu gay ra. Mco hinh thang (hinh 2-19¢) 12 do tryc ciia he théng quang hoc khong

vubng goc vii catdt quang dicn clia Ong pha

v@3i man anh & Gng thu gay ra.

a)

Hinh 2-19. Cac loai méo hinh hoc.

1 hoac truc sing dién tir khong vuong géc
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M¢éo hinh binh hanh (hinh 2-19d) do cdc tr trudmg lam I¢ch theo chiu doc va
chitu ngang khong vuong pdc gay ra (cudn day 1am I&ch doc va npang dat khdng vudng
£ac). Méo & hinh 2-19¢ 13 do nhiéu tén sd thdy tdc dong Ién it truomg 1am léch gay ra.

Na&i1 chung, méo hinh hoc 1a do céc bd quét gay ra. Mudn loai trr cac loal méo nay
phai di¢u chinh cdc bd quét hoac dung cde mach hi¢u chinh vao cdc bo gqudt.

Mco hinh hoc duge tinh theo phan tram. Thi du méo hinh hoc ¢ hinh 2-18b va ¢
duae tinh theo coOng thie:

K -2 dm.‘lx B d:mn 1000/ 2-47
hoT d +d o ( B )

Mc¢co hinh hoc & hinh 2-19 dugc tinh theo cdce bidu thic

e Mco hinh thing va hinh g6i:

Ah . Ab
K, = Y [00% va K, = —h—-IOO% (2-48)
s Mco hinh thang:
K,, =2-—"100° -
i ] 100% (2-49)
¢ Mco hinh binh hanh:
K, =2——2100% -50)
hk if)] +]): 0 . (2 )

M¢o hinh hoc ¢6 thé cho phép dén tri s6 10 + 15%. Mat chi ¢6 thé phét hién duge méo
i6n hon 5%.

2.5, DAC PIEM CUA TIN HIEU HINH
1. Hinh dang tin hiéu hinh
Nhu da néi & phan trén, nguyén tac chuyén déi anh quang thanh tin hi¢u dign
[% chuyén ddi d¢ chéi clia ting phdn tir anh thanh dong dién (hodc dié¢n ép tin hicu).
Gia thiét qua trinh chuyén ddi duge thuc hién theo quy luat thong dung 13 1an luot
chuyén d6i cdc phén tr anh clia timg dong, hét dong nay sang dong khéc, tr teén xudng dudi.
Vi di: Su phan bd dé roi trén caidt quang dién cta bd chuyén d6i (Anh quang
chidu lén caldt quang dién) nhu hinh 2-20a. Ta hay 14y tin hi¢u cda céce phan tr anh [am
thinh dong aa d& khao sat. Néu kich thude cta phan wr anh (tia dién i) rat nho so v6i
chi 1iét anh, thi tri tde thei cha tin hi¢u hinh hodn todn U ¢ v6i mde chéi & timg thai
diém cta anh doc theo dong aa’ (hinh 2-20b).
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Tu hinh 2-20b rdt ra
nhitng nhan x¢ét sau:

e Tin hi¢u hinh la tin
hicu don cuc tinh, boi vi do
ch6i cha anh ¢o tri sO duong,  a)
bién déi tix khong dén tri sO

duong cuc dai. Do d6 tin V4 :l ' I'.
hicu hinh tuong Ung cing :I. :'. ":
chi ¢6 mot cuc tinh, hoac la Mifc tring : i :
duong, hoac 1a am. N¢&u tng :: I
v6i diém trang cta anh, tin Ml xém --=-======"" :{
hiéu ¢ tri s¢ dién dp 16n Il
nhit; Gng v6i cac diém den, Mic den 4-------==========-====-- I
{in hiéu c6 dién dp nho nhat ) 1
(tri s6 dai s6&) thi goi 1a tin R

hicu cuc tinh duong. Hinh 2-20. Vi du chuyén ddi &nh quang thanh tin hiéu dién.

Né&u ngugc lai, thi goi 1a tin hi¢u cuc tinh am. N6i cach khéc tin hi¢u hinh c6 chia
thanh phén mot chiéu (tri trung binh). Tri trung binh cta tin hiéu d6i v6i moi dong e
v6i do chéi trung binh cla dong do. Tri trung binh cta tin hiéu d6i v6i mdi anh i 1¢ véi
do chéi trung binh ca anh do. D61 voi anh dimg im, do ch6i trung binh khong thay doi,
do d6 tri trung binh (thanh phan mot chidu) cua tin hi¢u cling khong thay doéi. Doi voi
anh dong hoac chuyén tir canh nay sang canh khdc, do chéi trung binh cla anh lu6n thay
d6i, nhung 16¢ do bién ddi rit cham, do d6 thanh phan trung binh thay d6i rét cham, véi
tAn s6 khoang (i 0 dén 2; 3 Hz.

Do tin hi¢u hinh 14 tin hi¢u don cyc tinh, ¢6 tinh chat nhu tin hiéu xung, nén khi
do ludng khong do theo tri s6 hi¢u dung, ma do theo tri s6 giita dinh v6i dinh (hi¢u s6
gifta mdc cuc dai va mic cuc tidu cha tin hi¢u).

e Tin hicu hinh, n6i chung, 12 tin hi¢u khong chu ky. Chi trong trudng hop truyén anh
khong di dong thi tin hi¢u ¢6 chu ky, bang chu ky tan so anh. Truong hop dac bict khi
truyén nhimg dai soc thang ding bat dong, thi chu ky lap lai cua anh bang chu ky dong.

Trong qué trinh chuyén déi, tin hi¢u hinh bi ngdt quang qua mdi dong. Tia dién
wr 1am nhiém vu chuyén doi anh quang thanh tin hiéu dién quét lén bia thanh tung
dong, khi hét mot dong tia dudc tr&r lai ddu dong dé quét dong ticp theo. Do do, moi
chu k¥ quét dugc chia lam hai phan: Phén quét thuén - tia di¢n t ¢6 tac dung chuyén
d6i anh thanh tin hicu dién, chi€ém khodng 82+84% ctia mot chu ky quét dong. Phéan
quét nguge 1a phan thai gian tia dién W U cudi dong quay vé dau dong d¢ chuan bi
quét 1iép dong sau, chiém khoang 16 + 18% cia mot chu dong. Trong khoang thoi
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gian quét nguue. tin hicu khong mang Lin Wc cda anh, nta duge dang dé truyén xung
(Al dong. Xung 1L dong ¢d tdc dung tal tia dién (& ¢ Sng ta trong thii gian qudt
ngucce. Tin hiéu hinh ddy di duoc trinh bay trén hinh 2-21.

MUCEEANG F e vvreeeees

Mirc den|. ..
Mifc xung Lal

Mt xung db{- - -+

0 Tw 0 T - : : t
——— —— AT, ——»%— 25T, ™~ :
Xung db mal :
- 23+ 30)T, K

Xung LAt mal

Hinh 2-21. Tin hiéu hinh day dd.

Ciing tuong t nhu vay ddi véi anh, khi tia di¢n 10 quét hét mot anh, e 1a quét
mot luat qua 14l cd cdc dong clia anh tir trén xuong dudi, tia phai chuyén dong nguoc
lai tir dudi fén trén duoe goi [a thai gian quét nguoc cta anh. Trong khoang thin gian
nay, tin hiéu khong mang tin tic cla anh nén duge ding dé truyén xung tat mat.
Xung 14t mat ¢ e dung @ tia dicn ti cda Gng thu trong thii gian quél npuoc cla
anh. Thai gian quét nguge cla anh thudng dai bang 23 + 30 chu ky cia dong.

Nhu vay xung 1t dong xudt hi¢n sau mdi dong va xung 14t manh xudl hi¢n sau
mbi manh. Mic dinh cha xung tét duge chon vugt qud mite den mét it dé dam bao 1at
hoan toan tia dién t& & éng thu trong thoi gian quét npuge, nén con goi [a mic qua
den (xern hinh 2-21). Mic den la mice tin hi¢u dng véi didm den cha anh. Mife trang
I3 mifc tin hicu dng véi diém tring cba anh.

Trong thiri gian quét npuge con truyén xung dong bo. Qua trinh quét anh, xi ly
(in hi¢u tai phia phét, truyén qua kénh thong tin, thu nhan, X 1y va hién thi thong tin
tai phia thu cdn phéai duoce déng bo. Tin hi¢u déng bd duce dung dé khong ¢h& ho quét
trong mdy thu hinh didu khién tia dicn W trong dng thu [am vice ddng bo va dong pha
v tia dién ur quét trong Ong phdt. Tin hicu ddng bo duge tao ra va truycn di trén kénh
thong tin cling véi tin hiéu hinh. Téng hop cua tin hicu hinh va tin hicu dong b cho
ta tin hi¢u truyén hinh.

Tin hiéu déng bd dong dude dat trén dinh clia xung xod dong, va tin hi¢u dong
b manh ducge dat trén dinh cha xung xod manh. Tin hi¢u déng bo cling 4 cédc xung
¢6 bién do vi thoi gian xdc dinh nén cdn duge goi la xung déng bd dong va xung
ddng bd manh.
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Trong khodng thoi gian xod manh, thudmyg kha 16n khi so v@i thisi gian cda mot
dong quét - xung déng bd manh ¢é do rong bang 2,5 hoidc 3 chu ky quét dong, nham
d¢ tao duge qud trinh déng b6 chinh xdc sau cdc khoang théi gian dai nhu vay, t1in
hiéu déng bd manh c¢On mang theo cdc xung can béng. DG 1a chudi cic xung ndm
irudc va sau xung déng bd manh trong khoang thdi gian xod manh. Khoang cach va
thot gian gida cdc xung can bing duge xac dinh khdc nhau 1y theo cdc hé truyén
hinh. Tin hi¢u hinh d& ducc cOng ca xung tat va xung déng bd duge goi 1a tin hicu
truycn hinh day dua.

2. Phé tin hiéu hinh
a) Xde dinh pho

Xéc dinh tdn phd cla tin hiéu hinh 14 xdc dinh cdc thanh phin xoay chidu ¢da tin
higu. Ung véi céc chi tigt 1dn ca anh ta cde thanh phin 14n s6 thdp va tng vai cic chi
i@ nhd cta anh 13 céc thanh phan tdn sA cao cha tdn pho tin hicu hinh.

¢ xdce dinh dai tdn pho ctia tin hi¢u hinh, trude hét 1a xdc dinh gidi han dudi va
giGi han trén cia phd, tic 13 thanh phén thdp nhat vi thanh phén cao nhat cta 1an phd,
sau d6 s€ khao sdt su phan bd phé trong giGi han di xac dinh.

Thénh phén thap nhat cba tan phé duoc xdc dinh bing tdn & quét manh (quét doc).
Chdng ta dé dang thdy ring dnh ¢6 dang nhu & hinh 2-22a (g6m hai phdn: phén trang ¢6 do
chéi [, va phan den ¢ 46 chéi L. Pudng ranh gidi trang den song song vdi dong quét).

c € <
o>
L,
ks
v |
a) X b)

Hinh 2-22. Xac dinh thanh phan thdp nh&t cla tan phd tin hiéu hinh.

Tin hi¢u dién wong tng nhu hinh 2-22b (xung chir nhat ¢6 tdn s§ bang tin s0
quét manh). D6 13 thanh phan thap nhat cha tan phé tin hicu hinh. khong ¢ dang anh
nao khdc cho thanh phan tan phd thap hon. Thap hon nita (khi anh ¢hi ¢6 mot mic
chéi déng déu) 14 thanh phdn mot chidu,

Nhu vay, thanh phan xoay chiéu thip nhéat cha tin hiéu hinh bang tdn s& quét
manh. K&t luan nay ding vai bat ky mot dang anh phic 1ap ndo. Viée xdc dinh gidi
han trén cla 1n phd phide 1tap hon nhidu. Mudn tang do6 rd cda anh truyén hinh. phai
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khoi phuc lai duge cdc chi tiél nhd cha anh truyén di, tde 14 phai truyén di cic thanh
phén tdn sd cao cha tin hitu hinh tuong Gng vdi cde chi tiét nho do.

Ta bid rang he thdng truyén hinh chi ¢6 thé khoi phuc lai duoe anh vai cac chi ud
¢6 kich thude x#p xi phan «r anh. Kich thuée cha phin tr anh duge xac dinh bang o
vudng ma mdi canh bang chidu rong cda mot dong quét. Vi vay, sd dong quét cang Ién,
kich thudce cta phdn 1 anh cang nho, anh cang ro.

¢ rong tdn phd cda tin hicu hinh ¢on phu
thudc vao van 10¢ cia ta quét, e 1la phy thude
vao thoi gian truydn di duge cde chi tiét anh ¢6
kich thudc xap x1 phan tr anh. Ta hdy phan tich
anh 6 dang gém cée dai soc den - trang xen k&
thdng ddnp (hinh 2-23) va do rong caa mdi dai
soc bing do rong clia ddng quét.

ShETR

ok G b o BRI i

B g SRy TR T

bt T e T M T Y

B

:éa: 9

iy
=
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Néu chifu cao cta man anh ky hicu 1a f,
chidu réng clia man anh ky hicu 14 b, va b/ = K, L .
Hinh 2-23. Anh dai sac den - tréng.
&5 dong quét 1a -, thi anh pom K,2/2 cap dai soc
den - trang thang ding. Thavi gian truyén hai phan wr anh ké nhau (lld dign 10 qudét gua

mat cap dai soc den - tring) 1am thanh mdt chu ky tin hi¢u. D6 [a thanh phan cao nhat
clia tin hi¢u hinh ¢dn phai truyén di.

{1dy tinh (haid gian truyén mot phan e anh (7)), sau dé inh thanh phan cao nhat
cla tin hiéu hinh. D¢ xde dinh duge thdi gian truyén mat phan t anh, truGe hét phai xde
dinh & phan wf anh trén mot anh va ¢ anh truyén di trong mot gidy, tir do tinh ra thoi
glan ¢,

S& phan (r anh (rén mot dnh bang:

N, =Kz (2-51)

Néu s& anh truyén di trong mot giday 14 i, thi & phdn 61 anh truyén di trong mot
gidy bing:

N=nN =nKz= (2-52)

Thai gian truyén mot phén 1o anh bang:

! 1

! = (2-53)
"N Kz '

Thanh phan (4n s¢ cao nhat cda tin hicu hinh bang:

o ] n K z* '
Y S L A ) 2-54
7. > 3 . { )

m
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Trong thuc 1& khong phi todn bd thdi gian quét déu 1a hitu ich, ma chi ¢6 trong thoi
gian quét thuan tin hiéu hinh méi mang tin wic cda anh; con thei gian quét nguoc khing
truyén di tin tic. N&u chu ky quét dong ky higu 14 T, thi thdi gian quét nguoc bang:

T””N = aTH: (2-55)

trong d6: a - h¢ s& tinh bang phin ram thii gian cta mot chu ky. Ty

Thdsi gian quét dong thuan bing Ty, = (/ - @jT'y. Lic d6 thdi gian trayén mot phin
Wi anh giam /(1 - @) t4n, va thanh phén tdn 56 cao nhal cda tin phd tang 1/(] - a) lan:
n K,z*

T 20

Thyc nghiém da ching minh réng, d€ dam béo cho he théng c6 kha nang phan tich
dén muc thdy duge cde chi tiét anh ¢6 kich thude bang phan tir anh, thi 6 thé piam dai
tn s6 xudng bang he¢ sd P = 0,75 + 0,85 lan. Do d6, gidi han uren ctia tan phd c6 thé xéc
dinh bing:

n K,z

Lo (2-57)

Thani gian quét nguoe cia mat khong anh hutng dén thdn gian truyén mot phén
anh, ma chi lam giadm s6 dong hira ich do d6 lam giam do b theo chiéu doc. Néu ky
hi¢u hé s0 thoi gian quét ngugc cda mat la:

b= Trmfrrri (2-58)
thi chi ¢é (7-Bjz dong quét trén man anh ¢6 tdc dung truyén tin tdc, cdon fz dong xud
hién trong thdi gian quét nguoc.

Trong thuc 1&, dé dam bao cho anh ducc do rd theo chidu ngang bang do @ theo
chidu doc, ¢6 thé giam dai 14n s§ xudng (/-F) lan, wie 1a ¢6 thé xdc dinh gidi han trén
ctia tdn phd theo bidu thice:

n Kz (1~ p)
se 2 (l-a)

(2-59)

Ncw p = 0.8 n, = 50; k, = 4/3; - = 625; B=0,05, a=0,18 thi:

50-4.625° 1-0.05
f. =08 : ~ 12MH=
: 2.3 1-0,18

Tén phé cla tin hi¢u hinh nhw vay rét rong gy nhiéu khé khan trong viée truyén
tin: trong mot khoéng tdn s da cho chita dugce rat ft dudmg thong tin; cac thi€l bi thong
tin phai c6 dai thong rat rong (bang 12 M11z), mdc nhidu 16n iam giam ti s8 tin hi¢u rén
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nhifu gay kho khan cho viéc ché€ tao cdc thidt bi dai rong vov... Do d6, yéu ciu dé ra fa
phai giam dai phd cda tin hi¢u hinh.

Tir bidu thic (2-50), thay rang dai phd cia tin hicu hinh phu thudc ral 1én vao sd
dong quét z. Mubn gidm dai phd c6 thé giam s¢ dong quét z, nhung nhu vay lai giam do
rd ctia anh. D6 12 didu khong mong mudn. Ciing ¢6 thé thu hep dai phé bang cich gidm
s& anh a, truyén trong mot giay. Nhu‘ng néu n, giam xudng bé hon (48+50) thi man anh
s& nhap nhay 1am cho ngudi xem rat nhitc mat. Do d6, phuong phap quét xen k& da duoc
stt dung cho hdu hét cdc he truyén hinh. NEéu sir dung quét xen k€, thi thuc (€ dd nang 1an
& manh 1én gdp doi (50 manh). Pitu dé ¢6 nghia 12 di giam tan 4 tin hiéu hinh xudng
maot nla:

12.10° Hz .
e R 2 6108 ]2 = 6 MH2

by Hinh dang phd tin hiéu hinh
Tén & cua tin hiéu hinh khi quét cach dong ¢6 thanh phan théng nhat bang tin s6
mat, va thanh phan cao nhat bang:
}?ﬂ Kﬂzz (l - ﬁ)

Je=g 5 -a) (2-60)

N¢u anh ¢6 ndi dung nhu hinh 2-22, phé tin hiéu hinh chi gém thanh phdn tan s6
mat v cdc hdi bac cao cha nd. NEu dnh ¢6 ndi dung nhu hinh 2-23, pho tin hi¢u hinh chi
gdm thanh phan £, v cdc hai ctia né. 1ai bac cao cla f, khong cin truyén di, bdi vi méo
sudm xung déi vai cac chi tiét nhd mét khong ¢6 kha nang phat hicn.

Trutmg hop anh ¢6 noi dung phie tap: d6 chéi bién déi tir trai sang phai va tir rén
xudng dudi, tdn phd tin hicu hinh chodn hét khoang tn s6 i tan sO thép nhal (f,) d¢n
{dn 6 cao nhal (f). Ngodi ra con chita thanh phén bién d8i cham 1y 0 dén 23 Hz. |

N&i chung, tin hi¢u hinh  tin hicu khong chu k¥ (d6i véi anh dong). Nhung ncu
truyén anh bat dong, tin hicu hinh ¢6 tinh chu ky. Tinh chu ky & day la do nguyén ly
quét quy&l dinh. Lic quét lién e, tan s& 1ap lai cia tin hi¢u hinh bang 14n s& anh. Lic
quét xen k&, ¢4 thé tinh gén ding rang, 1dn s6 1ap lai cba tin hi¢u hinh bing tan s0 manh.
Bai vi noi dung anh d8i véi manh chin va manh 1¢ khdc nhau rdl 1, do d6 1an pho cla tin
hi¢u hinh ¢ chifa 14n $& manh va céc hai cta nd.

Néu coi thi pian quét manh bang khong, xung 1at duge coi nhu mot b phan cla
tin hicu hinh ¢6 mitc chéi xac dinh. PG véi anh déng yen va do chéi chit bién thién theo
chiéu ngang, tin hiéu hinh s& Iap lai iheo chu ky tan s6 dong. Do do, phd cua tin hicu
hinh {4 phé gidn doan gém thanh phin tin s0 dong va cac hai bac cao cua nd cho dén hat
bang tan s /..
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Néu do chdi bién thién theo ca chiéu doc va chidu ngang thi & hai bén cha méi hai
14n s& dong, déu c6 cdc bién tdn. Cac thanh phin clia bién tan déu cdch tdn s8 trung tam
(hai tdn sd dong) mot khoang béang 14n s6 manh hodc hai cia tdn ¢ manh.

Cdc 12 licu phan tich tdn phd cla tin hiéu hinh d@ chi ra rang, (an pho cda tin hicu
hinh I3 phé gidn doan, pdm cac hai clia 14n $0 manh va cdc nhém pho quanh hai cha tdn
80 dong (hinh 2-24); wrong d6 hai cang cao bién do cang beé.

Pac diém clia phd tin hicu hinh 1a gita céc nhdm phd hai tdn 6 dong 16n tai cde
khoang tréng. C6 thé lgi dung cac khoang réng nay dé truyén nhimg tin hi¢u khéc.
Trutmg hop hai tin hi¢u ¢6 cdu tric phd nhu nhau, néu bd i sao cho cdc nhém phd cia
tin hicu thd hai nim vao cdc khoang (réng giita cac nhém phd cla tin hicu thi nhat, thi
cd (hé truyén ca hai tin hicu &y irén mdt kénh thong tin, va sau d6 1ach ching ra duge.

2,44,

“1:,\,% dll\\mhm"‘" Al .,mfﬂninhh =

f
Hinh 2-24. Ph8 tin hiéu hinh.

Tinh chét nay ducce dng dung trong truyén hinh mau. Pho cba tin hi¢u mau duge
xap dal vao cac khoang trdng cha pho tin hiéu chéi. Trong cdce he théng truyén hinh do
judmg ciing Joi dung cdc khoang trong nay dé wruyén cde tin hicu kidm tra.

D61 v anh di dong (truyén cdce vat di dong), cde nhém pho cha tin hicu hinh khong
¢on 12 phé gidn doan, ma 13 nhitng nhém phé Jién tue, vi tan pho cda tin higu cia anh sau
khong gidng tAn phd cha tin hicu cba dnh trude. Trudng hop cde vat chuyén dong nhanh, cdc
nhém pho sE x¢ dich trong khoang gén cde hai 1an 0 dong. Do d6, néu quan sdt rén man may
phan tich phd, s& thdy céc nhém phé lién tue. Tuy nhién thi gide khong c6 kha nang theo ddi
nhitng chuyén déng qua nhanh, nén thye (& trong truyén hinh chi truyén di cdce vat chuyén
dong cham (so vGi e do ddi anh). Vi vay 6 the coi rang, phan nang luong chl y&u cda tin
hicu hinh chi 1ap trung & gén cdc hai cda tan sd dong. 10 rong cita cdc nhém pho chida phan
nang luong chit y&u dé hep han mot nia khoang cach giita hai tan so dong ké nhan. Khoang
g con lai dd rong dé ¢d thé truyén tin hiéu thit hai.

2-6. CAC DANG MEO ANH TRUYEN HINH
Trong hé thong truyén hinh, anh quang duoc chuyén d4i thanh tin hi¢u hinh, hay
nGi mot cach khic: cde tin Wie vé anh duge mé hod thanh céc mie khde nhau cga tin
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hi¢u hinh. Da chinh xdc cha sy ma hod duge xdc dinh bang cdc tham sd clia hé thdng
truyén hinh. Tin hi¢u hinh dugce khuéch dai r6i truyén theo kénh thong tin dén phia thu.
O phia thu, tin hiéu hinh duge chuyén ddi lai thanh anh quang.

Tin hiéu hinh chita dung moi tin tic cta anh. Bat ky moét dang méo nao déi vai tin
hié¢u hinh ciing déu gay ra méo anh & 61 ra he thong. Do d6, dé dam béo tinh trung thuce
clia hé thdng truyén hinh, cdc thiéh bi truyén tin hi¢u phai khong gay ra méo hodc gay ra
mdéo khong déng k&

1. Sir hinh thanh tin hiée hinh va méo aperture

Trong qud trinh chuyén ddi 4nh quang thanh tin hi¢u dién trong cdc Gng phat,
phan 1 anh c6 di¢n tich bang tiét dién cta tia dién o quét [én bia. Boi vi, & mbi thoi
diém, tia dicn tr tidp xdc v6i mOt phan 1 bia (phin 1 anh) v chuyén d6i do chéi cha
phén t& anh do thanh tin hicu dién. N6t mot cdch khic, kich thude cha phan ur anh duge
xac dinh bing dudmg kinh cta 136l dién tia dién wr quét. O phéan nay s& nghién citu anh
hudng cda kich thude 116 dién tia dién tir quét dén tin hicu hinh.

Gia thiét tidt dicn cla tia dién 1& quét ¢6 dang tron va mat do dién 1l phan bo déu
trén 1iét dicn d6. Tia ¢6 8¢ do quél khong déi va quét 1én bia ¢6 chiu anh nhu & hinh 2-
25. {1ay ldy ra mot dong dé khao sat.

ke ﬂ?a
a b4 L L e
7 A U BHE
s hait
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X ////://r ',ﬂfi’: 2 X

Hinh 2-25. Méo aperture trong truyén hinh .

O hinh 2-254, tia quét ¢6 G dicn ma dudng kinh bang d, quét 1 trdi sang phai,
qua ranh pi6i gilta hai méc chéi L, vi L, Tin hicu duge tao ra & mbi tho didm U 1¢ vai
do chdéi trung binh cla phan t anh dang 1iép xiic vO1 Lia quét ta1 thod diém ay. N¢u lay
tam cla tiét dién tia quét dé xac dinh vi trf cda tia quét, thi khi tia quét di qua ranh gidi
bich déi 1 tix giita hai mic tin higu.
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"Thoi gian chuyén bién tir {7, dén {7, bang thii gian quét qua mot phan 1 anh, ky
hiCu Ja ¢,. N¢u dung tin hi¢u d6 kich thich 1én 6ng thu <& nhan duoc trén man mdy thu
hinh hai muc chéi ¢6 ranh gidi khong 8 nét, ma bi nhod. Khoang nhot ¢6 d6 rong bang
hai phan wr anh (tinh ca hiéu qua cla tia di¢n 1 & ca phia phat va phia thu gay ra).

Tir hinh 2-25b, ta thdy rang khi tia di¢n 1 quét 1en bia ¢6 chi¢u anh gém nhiing
dai doc 6 d6 rong khdc nhau, thi d6i vdi nhiing dai doc ¢6 d6 rong 1én hon nhidu so vdi
dudmg kinh cba tia quét, tin hi¢u hinh 12 nhitng xung ¢6 bicn do 1i 1¢ véi hi¢u 0 gilia hai
muc chéi va do rong sudn bang 1, DI v cdce dai doe ¢6 do rong xdp xi bang d tin hicu
¢0 dang hinh sin. DA vai dai doc cang hep, tin higu 12 nhing hinh sin ¢6 bién do cang
bé. Khi cde dai doc ¢6 do rong bang hode nhéd hon nira dudmg kinh d cla tia quct, thi tin
hi¢u chi con U I¢ vGi cde muic chéi trung binh gitta cde dai doc. Cic chi ti nay khong
thé khoi phuc lai duge teén man mdy thu hinh,

Tlx 46 ©6 thé néi rang: kich thude hitu han cta tia quét da 1am nhot cac ranh gidi rét 1o
nét cua anh, gidm contrast cla cac chi G& nhd va 13m mat cde chi tiet rat nho cda anh. Trén
man mdy thu hinh chi ¢ thé khoi phuc lai cde chi 1ié dnh ¢6 kich thud: 16n hen hoac xdp xi
kich thute cha tia quét. Cdc chi 1iét nho hon khong thé khoi phuc fai ducke.

Do dnh hudng cha kich thude tia quél, bién do cita cde thanh phan 14n s6 cao cla
tin hiéu hinh bi giam nho, ¢6 nghia la tin hiéu hinh bj méo. Do dé anh duoe khoi phuc
cling bi méo. 0 rd clia anh giam, kha nang phan bi¢t clia h¢ théng giam. Hien wong do
£0i la méo aperture. & khic phuc méo aperture, ngudi ta ding nhiing mach stra méo goi
Ja mach stra méo aperture.

2. Méo anh truyéen hinh do tin hiéu hinh bi méo gay ra

Mot trong nhifng yéu céu d6i vai dudng truyén (thiét bi duémg hinh, kénh thong
tin) 1& dai thong phai di rong dé cho 10an bo 1dn phé cda tin hicu hinh di qua. Néu déi
thong khong di rong, mdt phin 1an phd ciia tin hicu hinh bi cét, hoac dai thong di rong
ddi vihi toan bo tan phd cha tin hicu hinh nhung cde thanh phan phe khong duoe khuéeh
dal nhu nhau, thi tin hi¢u hinh ¢ bi méo, anh & 16 ra cda hé théng ciing bi méo. Méo da
goi la méo 1an so.

Mo 1an 6 do thiél bi gay ra duge dénh gid bang dac wyén tan s0 hoac dac ycn
qud do cia thiét bi. O day ding dac luyén qud do dé khdo sat.

Coi thi¢t bi duoe khao sdt nhu mol mang bén dau. Pac tuydn qua do caa mang
hdn dau duge xdc dinh bang dang tin hiéu & 161 ra. khi & 161 vao duce kich thich hang
mol tin hicu 6 dang ham don vi. _ _

Dac tuyén qud do duce chia lam hai khodng d¢ khao sat: khoang the gian ngdn va
khoang thai gian dai. Thivi gian ¢6 do dai x&p xi bang thdi gian truyén mot phan wr anh
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13 thoi gian ngan. Thoi gian xAp xi hodc dai hon thdi gian truyén nia dong (nla chu ky
dong) 1a thai gian dak

a) O khodng théi gian ngdn Ya
. 4 U, xaclap 45, .
Ta s€ khao st dang sudn s,
xung, tic 14 khao sat thai gian thiét gl - - - - R ARV B O
) . - . ‘ 4
iap sudbn xung va cdc dang méo  08}-- -~ - e S S =
suom xung dan dén méo anh truyén 98¢ VA ‘ !
07k 1 t | i
hinh. ' ! ! ! !
b 061 1 1 t
Gia thi®l ho dac tuyén qud  9°F y /2 '

) . I c 04 j ;
do & khodng (hdi gian ngan cua g5 ! : ! :
mang bdn ddu duoc dién giadi tren 9.2 ! ) I l

. < 4o 0,1 o S . b
hinh 2-26. Trong dé duding cong | =T | i
T 1

¥

1a dac tuyCn qud dd dng vol trudng,

]
hop 6 han, c6 thdi gian thiét lap : e .
1A r, anh truyén hinh & 16i ra cua ey
h¢ théng ¢d chét lugng 16L N&u vi !
mot 1y do nao d6, dac tuyén qua Hinh 2-26. Dac tuyén qua do & khoang théi gian ngén
do thay d6i tr dudmg cong 1 sang clia mang bén dau.

dutmg cong 2. Thdi gian thidl tap tang tr 7, sang 7.. Pidu d6 cling ¢6 nghia 13 dai thong
cta thidt i thu hep lai, cdc thanh phan tdn s@ cao cta phd tin hi¢u hinh khong duoc
truyén qua. Do d6 do ro nét cla anh truyén hinh gidm, wic cde chi tidt nho cha anh ma di
hoac bi mél han, cdc ranh gidi trang den khong con ro nét nita ma bi nhod.

Néu dac wyén qua do bi bién dang tir dutng cong 1 sang dudng cong 3 c¢o thin
gian thidl 1ap 7, < 7,, va trén dac wyén xudl hien budu §,. Didu d6 wong tng vdi dac
tuyén tdn s¢ bi véng 1én & mién tan s& cao. Cdc thanh phén tdn s¢ cao cla phd tin hidwr
hinh duoc khuéch dai 1én hon cdc thanh phén 14n s& thdp. D06 rd cla anh truyén hinh
duoc tang 1én nhung déng thiti gay ra hién tuong duong vién & cde ranh gidi trdng - den
cua anh.

Vi di: Anh truyén di 12 mot dudng 1ron trang trén nén xdm, thi trén anh truyén hinh s¢
nhan duge ngodi dudng tron tring trén nén xam ra, con ¢ thém dudng tron den cham pha
0 vai dudmg trdn trang, nhu ¢di béng cla dudng Lron trang.

Flién tuong d6 duce minh hoa & hinh 2-27. Anh cén trayén di khi quét dudng aa’ (2-
27a) duoe chuyén déi thanh tin hiéu hinh (2-27b). Trong qué trinh truyCn tir phia phét sang
phia thu 1in hicu hinh bi méo dang (2-27¢). Vi tin hidu da bi méo d6, st khoi phuc tai duge
anh truyén hinh nhu hinh (2-27d).
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Khi dac uyén dn «8 bi méo hon
lta. wid thidl dac wyen qua do bi bhifn
-26.
Trén die tuyén xudt hién cd budu duong

dang thanh dudng cong 4 irén hinh 2

45 va budu am -5, ong vng vai dic
(eyCn tan s& bi vong 1én rat Iim & micn 1an
¢ cuo. Tren anh truyén hinh ngoai hién
tuong hong ra con thiy hitn wong nhicu
anh. Ching bi dich pha (x¢ dich theo
chidu ngang) vGi nhau: trong dé anh sau
nhat hon anh rude.

1lien tugng nhidu dnh bi dich pha
trén man midy thu hinh cdn ¢ thé sinh ra
do cie nguyen nhan khac. nhu tin hicu
hinh duce truyén lan i didm phdt dén
Jiém thu theo nhidu dudmg khde nhau vai
(hoi gian truyén lan khde nhau, hodc tin
hicu truyén theo cép ma cic dau Cap
khomge duge phot hop ted khing.
b) Pac tuyén gua do o khoang thot gian dai

Khao sdl d6i val nhitne xung rong
bang nia dong ching han (nda chu ky
dong). Néu dac tayén qud dod clig kénh
(héng tin ¢o il sO guy dinh, thi dang xung
3 161 ta cla kénh thong tin khong bi nén, dinh
2-28).
Khi dic luyén qud do o khoang thoi gian dai bi

xung hing phang (dudng (1) tren hinh

hicén dang thanh dudng (2) ( (hinh 2-28) tuong
tng vé dac wydn 1@n so bl sut xudne o mién
tdn &0 thap, dinh xung ¢ 101 T bi st xudng mot
Juong AL sau ki h&t xung (tha diém 7.) tin hicu
lal xudl hi¢n phan xung nguoc dau ¢d bicn Jdo
A
rruyén hinh nhu

Hicn wong nay duge thd hién wen anh
sau: néu anh truyén di Ja mdt
Jai den nam ngang dai khoang nia dong, trén
nén xém. thi trén anh & 161 ra cua he thong st

het dai den thaly xudt hién mot dai dai ¢d do chd

din cho dén khi bang 4o chéi cua nén (sau dai den 13 da

)
) 1 1 1 ]
2} T 1 (.
L l 1 1 1
| H
=1 —t : g
L il t
A SV o
| 1
1
d)
Hinh 2-27. Méo hinh.
U,
3 —
- *
1
1 —JTL
x
- 3
i e i
o -
o~ !

Ny
Hinh 2-28. Dic tuyén qua do d khoang
thdsi gian dai.
hiy do 101 cua dai den nhat dan: va khi
31 1an hon 4o chdi cua nén xam; va nhat

Al rang. sau dai trang 1a dai den).
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Truding hop dédc wyén qua do bi bién dang thanh dudng cong (3) trén hinh 2-28,
twong dng voi dac uyln tan s6 vong 1én ¢ mién An $8 thap, 1.ac 46 dai den trén man
may thu hinh s€ c6 do 101 tang dan, va khi hét dai den (thdd diém 7-) van con xudt hién
dai dai, den hon nén, va nhat dan (sau dai den 14 dai den md nhat dén, sau dai tring 13
dai trang md nhat dén).

3. Anh huéng ciia nhiéu dén chat lugng anh truyén hinh

Nhitu anh hudng dén chat luong anh truyén hinh vé nhiéu mat gay ra hién trong
héng ma trén man anh, giam do & cla anh, giam contrast cta anh, 13m mdo anh v.v... C6
th& chia nhidu ra lam 4 loai:

a) Nhiéu ¢ tinh chu ky

(iay ra trén man anh may thu hinh nhing anh phu, cdc anh phu dé ¢6 dang khéc
nhau: ¢ thé 1a nhimg dai soc, ¢6 thé 13 nhing dai vin veo. Cée anh phu ¢d thé ding yén,
¢6 the di dong v6i van e khdc nhau, theo ¢de chiGu huéng khice nhau.

b) Nhiéu xung

Giay ra tren man anh mdy thu hinh nhiing diém 161, diém sdng, hoac nhitng vé i,
vét sdng ¢6 do dai khdc nhau. Nhiing diém hoac nhiing vét d¢é khong ¢d dinh trén man
anh, ldc xudt hién chd nay, lde xuat hién chd khic.
¢) Nhiéu choi bién doi cham

Gay ra do choi bién ddi cham rén tmg bo phan cia anh. Nhiéu thude loai ny bao
gom anh gia, cdc loai nhiGu ving den, quing do cdc loai 6ng phat gay ra hoac nhidu do
cde dién dp tan <8 thép duoc cdng vao Lin hicu,

d) Nhiéu hat

Do cac hign tuong xao dong cta quang thong roi tir vat Ién catét quang dicn cda
ong phal, xao dong cua dong dién wr trong 6ng phét sinh ra. Nhiu hat gay ra trén man
truyén hinh nhiing chém séng chuyén dong hén loan, trong nhu con bio wyé. Loai
nhi¢u nay ndi 1én rd nhal & viing den - xdm cba anh, tdc 13 & viing do chdi thay. Ngdi xu
man anh, 1a khong (rong rd cau rde cha nhidu, ma chi thily do chéi coa nén duce nang
[én mot mude nhal dinh.

Ba loai nhitu dau la tr bén ngoat cam Gng vao thift bi truyén hinh, 6 thé dung cde
bi¢n phap d¢ loai ching dén muc 161 thicu. Can loai nhidu thi tu phu thude vao cac linh
kign ding trong h¢ théng truyén hinh. Tuy thude vao yéu cdu ddi vii he thdng truyén
hinh, khi thi€t k¢ phai dam bao nhicu loai nay & mide thap can thiél.

Khi ddnh gid chal lupng anh truyén hinh, cdce chuyén gia nghién ciu vé van d8 nay d3
dua ra cdc s6 licu vé (1 86 1in hi¢u rén nhidu w cdn thiél khong hodn 10an giong nhau.

Nhung theo mide trung binh, ¢6 thé quy dinh nhu sau: anh 6 chal luong 16t khi = 33 B,
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anh khd khi = 30 dB va anh uung binh khi y =27 dB. T1 4 (in hicu trén nhicu xdc dinh
theo bidu thife sau:

¢ i vai nhicu hat:

201 S 2-61
v = 7 ; (2-61)

h
rrong d&: [/, - gid tri dicn dp tin hicu; U, - tri hicu dung dién dp nhicu.

¢ P31 véi nhicu chu ky:

w =20lg

(2-62)

L.

trong d6: 17, - tri cuc dai cha nhicu.

A%

2-7, SUA DANG TiN HIEU HINH
1. Sa do khaoi bo gia cong tin hi¢u hinh

Trong hé thong truyén hinh quang ba 1t c& cdce loai méo dang tin hidu, bao gbm
¢i mot s§ loai méo sinh ra trong may thu hinh nhu méo pamma, thudimg duge sta tai
trung tam truyén hinh, nham don gian dén mde 181 da mach dién méy thu hinh. B¢ thuc
hién cdc cOng vige nay, lai trung 1am truyén hinh c6 moL bo phan goi 13 bo phan gia
cong tin hicu, hinh 2-29. bay 13 mot bo phan quan trong trong 10an bo h¢ thing truyén
hinh. Cong dung chinh cia nd 1a sua dang tin hiéu hinh, khudch dai gid i tin hi¢u dén
mttc ¢an thidt va tron xung tat day du, xung déng bo day dd vao tin hicu hinh.

! Monita |:1aynng /—v[ Kanita
anh quang

! Kiogen . ) frén may
Khugch | ' Khlé‘;?h | Trén- do|h| " Khuéch da| phit
dal 50 bo JTJ w  |trung gan U...,.r..:....\r'l tin higu &n dinh :

.
Bé ngam
dhen tir

(_jng kinh

Canh vat cdn X T T X T T T T
STy [ e - 1 ! '
tuyen  Tioh#u Xung &t 1 Tin hiéu hinh icac  Xung
<« - .. Cameratruyénhinh  -—-- » blwEt  ddydd . ngudn chudng Irinh déng b
« Budng camera den . »  khac hoac duéng day di.

" camera khac dén
Hinh 2-29. So dd Xhéi gia ¢ong tin hiéu hinh.
Tin hicu hinh [ tin hicu dai rong. PE cho anh duoe khoi phue lai trén man may
thu hinh trung thye, thi trude tién dot hoi cde tAng khudch dai trong bo phan gia cong Lin
hi¢u hinh d¢éu phdi c6 mach qlra méo tan s cao va mach sita méo (an s& (hap.
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Mco 1an s& va mco khong duting thang sinh ra trong cdce ting cla bo phan gia
cong tin hi¢u hinh &¢ thay doi dang cta tin hicu ban ddu. Méo khong dudng thang s¢
[am thay déi su phan b bac séng ban ddu. Néu lua chon ché do 1am vice cta cdc thidt bi
maot cdch chinh xde, loai méo ndy c6 thé giam nhd dén mic chap nhan duce. St dung
cdc tang khudch dai ghép dién dung ¢6 thé dém bao khudch dai tin hiéu hinh véi do méo
14n s3 khong 1Gn lam rong dai 14n da cho.

U;'___‘_! hMach L.J Khugeh | | Khudch ]l’_I Sita machl Khuéch I_)_l T4a r’i. _______“L:r
Powao | darvao | dai | vao | dai | ar

JRS—

Hinh 2-30. So dd khdi khuéeh dai so ba,

MOt dac diém nla cda tin hicu hinh 13 tinh don cue (néim o mot phia so vén muc
khong). NOi céch khdc tin hicu hinh chita thanh phin trung binh (thanh phan mot chidu)
1 I¢ vGi 6 chdi trung binh cda anh edn truyén di trong khodng thoi gian mot dong quét.
Thanh phan ndly duge truyén dén mdy thu hinh bang bicn phap gidn (i&p nhiy mach ghim.

BO phan gia cong tin hicu hinh cia bat ky hé thdng truyén hinh néo clng déu ¢6
moL s6 khdi dam nhan mot 6 chiic nang nhat dinh. Cde thiét bi cliia hé théng truyén
hinh ¢6 thé hoac Lap trung & phia phdt, hodc 1ap trung & phia thu, hoidc phan cho ¢a bén
phdt v ben thu ; cling ¢6 the tap trung & mot nai trung gian ndo d6. Ap dung cach b (rf
naoe la wy thude cong dung cia hé¢ thong truyén hinh va cac yéu ciu cu thé.,

BO phan gia cong tin hi¢u hinh bao gom mot s& khéi doce 1ap. duce néi véi nhau
bang cap déng truc. Cac khdi chi yéu cla bo phan gia cong tin hicu 15: khoi khudch dai
st bd, khai khucéch dai trung gian, khoi trén - déi tin hicu va khéi khucch dai on dinh.

Tai bo khuéch dai sa bo dat trong camera truyén hinh ngay sau 6ng phat. tién hanh
khuc¢ch dal tin hi¢u hinh dén midc nhat dinh (thudng khoang 300 mV) sta méo tin hicu
¢la mach nham nang cao 1 $6 tin hi¢u trén nhidu. Tin hidu 1 161 ra cia bo khuéeh dai so
bo truyén dén ho khuceh dai trung gian theo cdp camera (cap nhidu 16i). V'V vay. phai
phol hop (01 gilta trd khdng ra cua bo khuceh dai so bd véi e khdng séng tuong doi nho
cua cap camera.

BO khucch dat so b bao gdm mach vao (dong thdi 14 1&i caa ong phat), ting
khuCch dai vao, mach siza méo 1an sO cla mach vao, tdng ra vad mat 3 bo khudeh dai dai
rong (hinh 2-30).

Mudn phéi hop 0L vt i khdng séng clia cap camera, trd khang ra cla tang ra phai
nho. Trong thue &, tang ra thutmg 13 tang khaéch dal i emiter hay cac mach (8 hop.

He 56 khuéeh dai ctia bo khuéceh dai s bod thudng nho hon 30. Nhung vi mach sta
mach vao 1am cho thanh phén tan $& thdp giam nho, nén trong bo khuéch dai o bo con
hao gom mat 86 tang khudeh dai dai rong.
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Tai bo khuéch dai trung gian, ti€n hanh diéu chinh gid tri 1in hicu hinh; tron tin
hicu bd vé den (d€ khit v&@ den do 6ng phat sinh ra), sira méo sinh ra trong khi truyén
tin hicu qua cdp camera, stta méo aperture. Viée bt vEt den cua 6ng phat thuong thyc
hién bang cdch tron cde tn hidu rang cua va parabol tan s0 dong va manh vao tin hicu
hinh. Hinh dang v gid tri clia ¢de tin hicu b nay x4c dinh theo didu ki¢n cu thé, va phai
luon Tudn thay doi trong sudt thdsi gian truyén chuong trinh truyén hinh.

Bo khucch dai trung gian con ¢6 nhiem vy khudch dai tin hidu, rdn xung tar day
di ding cho dng thu vao 1in higu hinh, han chd va diéu chinh miic xung 1at, han ch& mic
Lrang caa tin hicu hinh khi né vugt quda mide dinh san nham d¢ phong hién lwong quad i
doi vGi tAng phia sau tdng sta méo gamma. Gid il dicn dp xung ¢ 161 ra cda bo khudch
dai trung gian khoang (0.7-13 V.

Tin hicu th 187 ra chia cde bo khudeh dai trung gian dua dén bo won - doi1in hicu.
Vice chuydn d6i tin hicu ¢6 thé tién hanh tr ur (ché do ron) hoac dot ngdt (che do dai).
Bo tron déi tin hicu cho phép 13 chie chuong trinh truyén hinh. lga chon tin hicu tir mot
ngudn chuong trinh ndo dd, hoac tron tin hicu W mot 6 chuong trinh lal v61 nhau o
mai dua dén b khudeh dai on dinh.

Trong bo khudch dai dn dinh, thye hién viée 6n dinh gid tri tin hicu ruyén hinh
ddy du. gém xunp tat ddy du. xung dong bo ddy di vatin hicu hinh. nhér he théng
didu chinh do khadch dai, ghim midc xung (a0 d¢ giam nhd nhidu tan s3 thap; ron xung
ddng bo ddy di vao tin hicu truyén hinh,

Tin hicu truyén hinh ddy du, W idi ra cda bd khudeh dai on dinh truyén dén mdy
phdt hinh hodc bo thong tin chuyén Gidp.

Noodi cac khot ké trén, trong bo phan gia cong tin hicu hinh con ¢6 thé ¢d khdi
tao hicu qua nghé thuat, khudch dai phan phdi, khudch dai sia dang xung dong bo. Thict
bi khudch dai stra xung ddng b dung & 6n dinh gid i tn hitu hinh va tao lai xung
déng bo day di dung cho mdy thu hinh, trong truting hop tin hicu truyén hinh day da
nguén chuong trinh bén ngodi truyén theo cdp hode dudng thong tin chuyén 1iép dén
trung tam truyén hinh ma b bicn dang 16 rét.

Sau cde khdai déu lap thidt bi kidm tra chat luong anh ¢iin truyén di (ding cdc thict
bi kiém tra hinh)y vd dang tin hi¢u hinh (ding may hién song). Vi vay, tai mdi khai,
ngodi 161 ra chinh d& Tdy tin hicu truyén hinh, dén khoi sau, con ¢b mot 6 161 ra khac de
&y tin hicu truyén dén cde thid bi kiém tra.

2. Mach ghim
a) Tde dung cua mach ghim
Thanh phan mét chidu cta tin hidu truyén hinh ta gid i trung binh cua tin hicu

trong khoang thai gian nhat dinh. Tn s6 cla thanh phin mot chiu ¢ trong pham vi
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(0<3) T1z. Tan s& nay dac trung cho sy bién thién clha do chéi trung binh cta anh can
truydn di. Khi noi dung va do chdi cha anh cén truyén di thay doi. gid tri thanh phéan
trung binh cing thay d6i. Mudn cho su phan b do chéi trén anh truyén hinh hoan oan
giong sy phan b do chéi chia anh ¢dn truyén di thi b6 phan gia cong tin hicu hinh khong
nhitng phai cho gua thanh phén tin hicu trong phd tdn s6 tir SO Hz dén 6 Mll2 (theo ticu
chudn OIRT) ma con phai cho qua ca thanh phén trung binh cba néd nita. Mudn cho qua
thanh phan trung binh ¢6 tdn s& thdp nhu vay, mdt rong nhicu bién phdp [a s dung cdc
tdng khudch dai ghép truc tidp. Nhung dé cho bo khudch dai ghép tryce 1iép gom nhicu
téng 1am viée 8n dinh, cdn gidi quy&t nhiéu van d& phic tap, nén bicn phdp nay hau nhu
khong duoc st dung trong Iinh vire trayén hinh.

NEu cho tin hi¢u hinh thong qua céc téng khuéeh dai ma gitta ching ghép v nhau
bang tu di¢n, thi thanh phdn trung binh cha tin hi¢u € bi mal. Luc do, sy phan hd do
chéi clia anh truyén hinh hicn trén man 6ng thu khong con gidng su phan ba dd choi ca
anh ¢én truyén di nita. Dai dong cia tin hi¢u tang va cdc dinh xung tal s & cdc miic
khdc nhau.

Phan tich vice truyén tin hicu truyén hinh cla hai bidc anh trén hinh 2-31. Bic anh
thit nhét c6 mot dai doc, den, hep rén nén trang va biic anh thit hai [3 mot dai doc rang,
hep trén nén den. D6 chéi trung binh trong mot dong cha ching rél khic nhau, bang /.,
vit [, cOn d0 ¢héi 16n nhat va nho nhat [, va [, thi bang nhau (hinh 2-31a). Dang
1in hicu hinh ¢6 chida thinh phdn mot chiéu hinh thanh (rén tai cia Ong phdt nhu hinh 2-
31b. Gia tri thanh phan mot chidu U, va U, cha tin higu 11¢ vai A0 choi trung binh cua
anh can truyén di; con gid tri tin hicu hinh ¢/ tinh tr mde den dén miic trang i 1¢ vdi
migc chénh 1¢ch d6 chéi giffa chi it sdng nhat vA 101 nhal cla anh.

bay 14 dang 1in hi¢u hinh & 161 ra ctia phan w bicn d6i quang di¢n lam viée theo
phuong phép diém sdng chay. Con ddi véi nhing phan wr hitn ddi quang dicén lam viée
theo nguyén 1y tich luy dién tich va ¢ doan cong cla dac tyén dnh sdng (nhu vidicon).
tin hicu hinh & 16 ra ¢6 chida thanh phan mot chicu, nhung khong G 1¢ van do choi trung
binh cia anh ¢dn truyén di.

Khi thanh phin mot chidu cta tin hicu bi mat thi di cho dd chdéi cae chi Ll irtn anh |
va anh 2 bang nhau, cdc mic tin hicu hinh dng véi ching cling khac nhau (hinh 2-31¢). Tin
hicu don cuc o6 khi nang biéh thanh tin hi¢u ludng cuc (& ca hal phia so v miie thong).

N&u diing tin hicu hinh bi mat thanh phan mét chiéu dé di¢u ¢hé mat do dong dicn
tr quét clia ong thu (hi do chdi trung binh cua anh hién irén man ong thu 8¢ khong con
gidng do chdi trung binh cda anh can truyén di. Tuy theo vi tri cla tin hicu hinh trén déc
tuyén diéu ch& tinh cba dng thu, anh truyén hinh s& (61 hon hode sdng hon anh c¢an
truyén di. Néu thudmg xuyén diéu chinh do chéi cua may thu hinh ¢6 the toal il duge
loai bidn dang nay. Nhung nhu vay, viée su dung mdy thu hinh s& khong dugc thuan Jort.

18



Mire tring

Mirc den
b)

‘ U4
Mirc trdng anh 2 w A
Mitc trang anh 1 51
Mic den anh 2 T T :
Mure den anh 1 - I 4
c}
(U 3
Mirc den . ™ .
Mirc ghim i : Uz
¥ -
d3 t

Hinh 2-31. Tac dung mifc ghim.

V1 vay, phai 1i¢n hanh sita loai bicn dang ndy tai trung tam truyCn hinh, bang cich
dua thong tin v¢ d@ ¢hdi rung binh cba énh cén truyén di vao tin hicu hinh. Bién phap
thue hién cu the 1 diéu che bien do chudi xung 14l dong dé bién tin hicu bicn d6i cham
(hoac mot chicu) thanh tin hicu xoay chidu. Tin hiéu da diu ché bién do xung <6 kha
nang truyén qua cac 1dng khuéch dai ghép dién dung.

PE khoi phuc thanh phdn mot chiéu cda tin higu truyén hinh, thudng ding mach
ghim d¢ gitt cho cée dinh xung tél cing & mot dién thé cd dinh nao dé.

Mach ghim ¢6 thé méac & cdc diém khdc nhau trong dutng truyén tin hi¢u; chang
han méc & trude ting rdn xung 1at ddy di, trude mach sira méo gamma & tdng cudi cha
bo didu ché trong may phat hinh.v.v.. Muc tin hi¢éu cdn ghim thudmg 14 muc xung 1A
chiia trong tin hi¢u hinh chit khong phat mic trdng. 6 1a do vice ghim mice xung lat
tién hanh trong Khoang thoi gian quét ngude clia tia. 0 rong clha xung tat di réng aé
ghim mt cach chic chin muc ciia lng xung tat; va dide gwan trong ta do muc cla ting
xung it luon luon 160 tai trong in hicu hinh va ¢d gid irt khong ddi, dix cho ndi dung
clia Anh cédn truyén di thay doi.

Ngoai chiic nang khoi phuc thanh phin madt chidu cha tin hi¢u, mach ghim con ¢o
cdc tac dung sau:
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+ Tw dong khdi phuc thanh phdn tdn so thdp cua tin hiéu:

Tu dién ndi tdng khong nhitng khong cho qua thanh phian mot chiéu méa con lam
cho bién o thanh phan 14n s& thdp cia tin hicu giam nhd rdt nhiéu. Do d6. hinh dang
cha tin hicu sau khi thong qua  ndi tdng bi thay do1 (hinh 2-32h). N&u diang mach
ghim  ¢6 kha

) . Mitc tréng
nang. khoi phuc
hinh dang ban 2 Y
ddu  cuaa  tn Mife den M
hicu, Vi vay,
mach dién clda

' T W
cac tang

o . - b
khuc¢eh dai dat )
rong ¢ trude
mach ghim
duoc don gian Mrc trang

vi khong  cin

mach sura 1an 86 ?

lhf{p {hfﬂ dau 1l Mirc den

50 hoac 60 1Iz)

phuc tap, ui s0 Hinh 2-32. Truy8n thanh phan tdn s thdp cda tin wéu nha mach ghim; a) Dang

tin hiéu ban dau; b) Dang tin hiéu bi mat thanh phan tan s3 thap; ) Dang tin hiéu

cia din dung 3 I6i ra mach ghim.

ndi tang cling
¢6 thé chon don gian hon. [on nita do ddi thong bi thu hep nén 1i 6 tin hi¢u trén nhicw
dugc nang cao, cac 1ang khudeh dai lam vice 6n dinh hon.

Cac tang khueh dai trude mach ghim ¢6 the thift k& vai tan 6 gidi han dudi hang
0.1/, Wac khoang 1500 11z Lic d6 cde thanh phan (in hiéu hinh ¢6 tan so thip hon 0.1,
s& (ruyén gidn tiép. Tu hinh 2-32 thdy rang. tuy dinh xung hi bién dang nhung thuc 1€
cho hi¢t 4, = [/, thudng nho hon 0,05, Véi mic sul dinh xung nhu vay, anh truyén

hinh khong khdc anh cdn truyén di.

J”Wﬁﬂﬁm—[ﬂj’ﬂ " Ty
aj 9]

b)

w Ty = d)

Hinh 2-33. TAc dung nén nhiéu tin s6 thap; &) va c) 1a dang tin higu cd 1an tan s&
thap: b} va d) & dang tin hiéu sau khi ghim mc den.



+ Gidm nho nhiéu tdn s6 thdp:

Nhidu 1dn & thap ¢6 thé xudt hién nhu dién dp xoay chifu cua mang cung cap
dién, hidu dng microphon 1ot vao tin hicu va xay ra & trude mach ghim. N&u nhicu 1an s
thdp 1a dién dp hinh sin, tan s 50 Hz, cong vai tin hidu hish 2-33a thi nh¢ mach ghim,
ma 1 6 tin hi¢u trén nhifu c6 thé nang cao 50 14n khi 4,,,. = 0,01 (hinh 2-33b). Nhung
ncu nhiéu 14n 6 thap diéu bicn tin hi¢u thi mach ghim khong ¢é kha nang nén nhiéu.

+ Dé dang thuc hién tdch xung dong bo.

Nh&r mach ghim ma cdc dinh xung déng bd déu & cling md mic, viée tach lay
xung ddng bo trong may thu hinh 1rd nén dé dang. Viée dong b cde bo quét trong mdy
thu hinh ciing dn dinh hon.

Ec
+ Gidm do rong ddi thong lin hiéu:

Nhéy mach ghim ma ddi thong tin higu sau
khi ghim rh® hon tredmg hop mat thanh phan
mat chiéu. Do d6é ¢6 kha nang sir dung triét a8
hon cac phan ur khuéch dai & sau mach ghirm;
giam nh("j cong sua:t ticu thu hoac méo khong Xung ié N
dudmg thang; hoac 6n dinh cong sudt bic xa lon khién T ‘—_I: ‘[EJ
nhat cla mdy phdt hinh. Chinh vi vay, mach
ghim 13 mot phan tr khong thé thidu dugc trong

ra

thi¢t bi truyén hinh. Hinh 2-34. Sa d6 mach ghim ¢6 diéu
, S Vo khién diing tranzito.
b) Mach ghim c6 diéu khién

Trén hinh 2-34 v& so dé cha mach ghim ¢6 diéu khién diing tranzito. Khi xudl hi¢n
xung didu khién tranzito 7', trén hinh 2-34 [am viée & ch€ d6 bio hoa. Dién the baza cla
tranzilo 7 gan bang dién th€ emito cia tranzito 7, Vi vay, khi diéu chinh chiét ap R,
mifc ghim s& thay déi. [lang s6 thoi gian nap dién cda w C la:

7,= C(R 1+ R, (2-63)
trong d&: R, - dién trd ra cda tranzito 1)
R, - ditn ¢ rong cla tranzito T, & ché d¢ baoe hoa va trong khoang thoi
gian gifta cac xung didu khién, tranzito T tat.

Tac dung clia dién trs Ry 13 1ao ra mot dién ép d€ 1At tranzito T, mot cédch chéc
chén. Trong thdi gian ndy, dién tich trén 1u € phéng qua dién trds vao cta tang sau R
va dién tr0 ra cua 1ang trude R,

VY trdy khdng vo cla tranzito twong d6i nhd, cho nén dé tang hang s& thisi gian
phang tu dién C, mot mal tang tri s6 dién dung cla lu, mat khde, mach ghim phai mic &
1687 vao cia tang khuéch dai emita. Khi dé:



Rp= Ry (2-64)

7,= C(R .+ Ro) (2-65)

Tir d6 thuding chon R, v6i gid tri 16n nhat con 6 thé chép nhan va ding loai
tranzilo ¢d heé s8 1én.

Khi tang tri s0 di¢n dung cba ty C phai giam di¢n r¢ ra cla 1ang trude (ciing 12

tang khudch dai tai [£) va dién rd trong cda tranzito 7', & chE do bao hoa (bicu thifc 2-65)

nham dam bao cho hang sd thdi gian nap diéa cla w C nhd hon do r(wn;: xung dicu
khién cia mach ghim.

Khi cye tinh tin hiéu truyén hinh & 67 vao caa mach ghim thay déi, chi cdn thay
déi mite ghim, diing cdch diéu chinh diém dong cla chiét dp R, d¢ chon chinh xdc diém
lam vi¢e tinh cba tranzito T, sao cho 7', 1am viée & ch& dd khuéch dai.

Uu diém cta mach ghim ¢6 diéu khién 13 quan tinh nhé va phan bo do chéi cla
anh truy¢n hinh theo dong quét khong bi bién dang.

Song nhuge diém cta mach ghim ¢6 diéu khién 13 sa d6 phidc tap. Mat khdc, phai
c6 xung didu khién dong pha vdi xung 141 ddng chita trong tin hi¢u truyén hinh, vdi do
rong nhd hon hoge bang do rong xung tat dong. Pac biét la véi mach ghim ¢6 dicu khién
dung hai diét, ddi hdi phai ¢é hai xung diéu khién c6 do rong xung, do rong sudm trudc
bang nhau nhung nguge pha nhau.

3. Mach sita méo khong duong thang (méo gamma)
a) Cdc yéu cdu doi véi mach sita méo khong dwing thang

Trong h¢ thang truyén hinh ¢6 rat nhi¢u phén ti khong dudng thang nhu dng phat,
cédc 1ing khudch dai tin hiéu hinh, bd didu ch€ va khuéch dai dao dong da didu ché trong
miy phdt hinh, cdc tdng khuéch dai tan 0 cao va1an s& trung gian trong mdy thu hinh,
b tdch séng video, dng thu.v..v.. cdc phén td nay déu ¢6 kha nang gay méo khong
dudng thang. Trong cdc hé thong truyén hinh den - trang, loai méo nay s& 1am cho viée
khoi phuc bac sdng cla anh truyén di khong chinh xdc nita, cdn trong cic he thdng
truyén hinh mau, né ¢on 1am cho sdc do va dd bfo hod mau cla anh mau 1rén man éng
thu mau khdc vdi anh truyén di. _

Trong thuc (& tinh khong dudng thang cia dac tuyén bién do cha ca he thong
truyén hinh chit yéu quy@ dinh bdi dang diac tuyén dnh sdng cOa phén 1o bién doi quang
- dien (dng phdt) va dang dic luyén diéu ché Ginh cha phdn W bién doi dign - quang {(Ong
thu).

byac wyén dicu ¢h€ tinh cla phan 1 bién d6i1 di¢n - quang xédc dinh gén ddng theo
bicu thite:

[.= kU7 (2-66)

i
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Pac tuyén bién d6 cia 1oan bod dudmg truyén tin hicu 16t ra cba phén w0 bidn doi
quang - di¢n d&n 16i vao cha phan w hién ddi dién - quang xdc dinh theo bidu thic.

U, =k (17 (2-67)

Dac wydn 4nh sdng cha phin W bién d6i quang - dién ¢6 thé xdc dinh theo bidu
thire:

U==kL" (2-68)

Vi do roi trén catét quang dién 1 1& voi do chéi clia vat thé, va dién dp ra cia phan
10 bién doi quang - dién ti 1¢ vdi dong tin higu.

O day, [, v& L, 13 d6 chéi cha dnh xual hién trén man cta phdn 1 bi¢n doi dién -
quang va cua vat cdn truyén di. U/, 1a dién &p tin hi¢u hinh trén di¢n cuc diéu ch€ cla
phin tlr bién déi dién - quang. {7, 1a dién dp tin hi¢u hinh trén di¢én trés (41 cia phén o
bi¢n d6i quang - dién. ¥,. ¥, ¥, 18 cdc hé s¢ khong dutmg thang cta cée dac wydn wong
ang. 11¢ s& khong dudmg thang y, clia dac tuyén diu ché Ginh vio khodng 2+3, ddi vdi
cdc phan r bién déi dién - quang ma kich thude man nho y, = 3+3.5. T1¢ s& khong
dudng thang y, cia dac wyén dnh sdng vao khoang 0,6+0,7 ddi vai vidicon. Gid tri v,
cGia phan 1 bién ddi quang - dién phu thude che do lam viée cha Ong va ndi dung bic
anh. &,. k,, k13 cac hang 6 1 1¢

Vay, dac tuy&n bicn do cha cé he théng truyén hinh (k& ca phan tir bicn doi quang
- dién va phén u bién dot di¢n - quang):

L, =kl (2-69)

trong d6: ¥ = %7%,7; - h¢ 80 khong dudmg thang 10ng cha ca hé¢ thdng truyén hinh, con
goi 12 h¢ 86 tuang phan (contrast) hay con goi 1a h¢ s0 gamma.
Dé toai irl hing s6 & trong bidu thite (2-69) ding don vi twong d6i d¢ bicu thi cic
dat lugng /., va [,

Khi do chéi chia vat va cla anh 12 16n nhat, bicu thic (2-69) ¢6 thé vidt:

‘(‘:'unu.\' = k[‘r:/nhu (2'?(])
Do do:
]‘ﬂ' I‘v' ¥ .
7 =G (2-71)

Trén hinh 2-35 v& dac tuy&n bién do cha cia h¢ thdng truyén hinh dng vdi ba
trumg hop y=1, y> T vay<l.
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T hinh 2-35 thdy
rang, chi trong trudng b2

>
L'amax

hop ¥ = 1, s0 bac sang
trén anh truyén hinh maéi

bang s§ bac sang trén 84¢ siing
. e w ia anh
anh truyén di tdc khong truyén di

xay ra méo contrast,.
Néu y # | thi viéc khoi
phuc do chéi cua anh

Bac sang cla
anh truyén hinh

~N @MU LW =

truyén di  khong con
chinh xdc nita. Luic do . L _ .
s ot Hinh 2-35. Dang méo khdng dudng thang (mée gamma).
tuy muc chénh I¢ch gita

cdc bac sang cta anh truyén di bang nhau nhung muc chénh 1éch gilta cac bac sdng cla
anh truy&n hinh khong bang nhau ntra.

Néu > 1, khi do chéi cla vat nhd, mot bac ch6i trén anh truyén hinh tng vai
nhiéu bac chéi trén anh truyén di (vi mét khong con phan bict dudge su chénh léch do
chéi gita cdc bac sang 1,2 va 3 nita). Con khi d6 ch6i trén anh truyén di 16n, mot s6 bac
chéi trén anh truyén hinh tuong Gng v6i mot bac chéi trén anh truyén di; tic do contrast
tang. Néu y < 1, xay ra hi¢u qua nguoc lai.

Nhu vay trong truyén hinh den - trang, dac tuyén bién do cla h¢ thong truyén hinh
khong thang gay ra méo bac sang. Nhung dac tuyén bién do cta he théng truyén hinh
khong thiang khong phai ldc nao cling lam cho chat luong anh truyén hinh giam. Van dé
14 & ché, trén thuc 1&, dO contrast cla anh truyén hinh bao gio ciing nho hon do contrast
ctia anh truyén di, cho nén, du cho dac tuyén bién do cha ca h¢ thong truyén hinh 1a |
dudmg thang (tic y = 1) di nita anh 1ruy6ﬁ hinh ciing khéc anh truyén di. Néu dac tuyén
bien do cha ¢a h¢ thong truyén hinh ¢6 y>1, 4nh truyén hinh s€ dugc cai thién.

Nhiéu cong trinh nghién ctu cho bict, anh truyén hinh dat chét luong cao nhat khi
7= 1,3. Tang do contrast cla anh {ruyén hinh ¢6 kha nang bu dap lai mot phan su vang
mat mau séc trén anh den - trang. '

Con trong cac hé thong truyén hinh mau, dé& cho mau sic cta anh duge khoi phuc
trén man phan t bién d6i dién - quang pidng anh truyén di, ddi hoi gid ri cua ca hé
thong truyén hinh phai bang 1.

Chinh vi nhiing 1i do trén ma trén cic h¢ théng truyén hinh den - trang can thict
phii méc thém mach sira méo khong dutng thing trong bo phan gia cong tin hicu hinh,
qham dam bao cho dang dac tuyén bién do cha ca he théng truyén hinh phi hop véi
dang dac tuyén yéu céu. Mach stra méo khong dudmg thang con ¢ cac 1en 201 nhu:
mach slta contrat, mach sra méo gamma, mach sita méo tuong phan.
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Trong thuc tién gid tri y 16t nhit cta mach sta méo gamma khong phai la khong
ddi, vi gid tri ; clia dac tuyén dnh sdng cha phén wr bién d6i quang - dién néi chung phu
thudc vao do roi trung binh va ndi dung bic anh truyén di, cho nén ddi hdi mic sira cha
mach sita méo ndy phai ¢ kha nang diéu chinh trong pham vi nhat dinh.

3id tri ¥ 161 nhal cda mach sita méo khong dudng thang chi ¢6 thé xéc dinh theo
phuong phdp thue nghiém, chid khong thé theo phuong phdp tinh todn don thuan. Vi khong
nhimg gid tri ¥, cha dac wyén dnh sdng ca phén tr bign ddi quang - dién phy thude vao adi
dung va do roi trung binh ctia bite anh truyén di, ma gid i y, ca dac wyén diéu ché tinh
cha phén tr bi¢n ddi dién - quang ciing loai cling chénh 1¢ch nhau rdt nhicu.

Mot vén dé can luu ¥ 13, dé hi¢u chinh chinh xdc dai bién ddi cla anh truyén hinh,
phai tién hanh khoi phuc thanh phédn trung binh cta tin hi¢u hinh trude khi tién hanh sta
méo khong dudng thang, nhdm 1am cho mire xung tal cla tin hiéu hinh luon ludn wong
tng v&i mot diém nhat dinh nao dé trén dac tuyén bién do cha mach sira, chit khong phu
thudc vao hinh dang va gid tri cha tin hicu hinh. Néu khong thi dac diém nén ctia vat can
truyén di va do roi trén vat s& anh hudng dén mitc d6 tuong phan.

Trong mach sita méo gamma phai st dung phdn o khong dudmg thdng va xay
dung mach sira d€ cho gid tri ctia nd ¢6 kha nang thay ddi trong gidi han nhét dinh. Phan
1 khong dudmg thang ding trong mach sira méo gamma thudng cdc diét ban dan. C6 thé
mic chdng thanh mdt phin 1 clia bo phian dp co thé 1am téi emites hoac coletd ¢ha tang
khudch dai dang tranzito, ciing ¢6 thé mac thanh phén tir héi ticp am.

b) Mach siia méo gamma c6 ldi khong duomg thang

[Tinh 2-36 1a so d6 cla mach
sita méo pamma ¢4 & khong
duomg  thdng mic trong mach
colecto, Do ¢ khang tai cua 1ang
khuéch dai thay déi theo gid tri tin

hi¢u vao, nén hé s khuéeh dai cha

tdng cling thay d&i theo.

han wr khong dudng thang , . .
Phan ur khong & & Hinh 2-36. Sg d& mach sua meo cé tai khong dudng

mac trong mach so do rén 1a cac thdng méc trong mach colects.

diét bdn dan 1, va D,. Chon dién

4p dat 1én cdc diot sao cho khi gid tri tin hidu vao nho, céc didt déu khong dan dién. Va
khi gid tri tin hicu vao tang dén {/,, va (/,; (hinh 2-37) cic dict tan tuan dan dién. Cho
ncn dién (rd 1ai clia tranzito 7', va cdce h¢ s6 khuéeh dai cla né giam nho khi gia tn tin
hicu vao tang. Gid tri (cla dac yCn bien do cua mach sira nay nho hon 1.
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Mudn duge dac uyén bicn d6 ma
eid tri ¥ > |, chi cin déi cye tinh cde
didt trong so d6 hinh 2-36, dong tho R.
chon dién dp cung c¢dp cho cic didt

' ,
. b ra
thich hop, sao cho khi gid i tin hicu VE’O_H_T_@
vao ¢on nho, cde didt déu dan dicn va

. . x . . Mach 5 ’ O D

lan luo khong dan dién khi gid in tin ghim ' s .
o Er

hi¢u vao tang. Rql] Rs R, R,

Pac wydn bién ¢6 cua mach sia
nay 18 mot dudng pdy khic. SO diém
piy khiic bang s& diol. Cho nén, s¢ Hinh 2.38. Mach stfa méo gamma c6 héi tiép am
didt cang nhicu, dac tuyén bien do cia khong duang thang.
mach sra cang gan gidng dac tuyen bign d6i 1¢én we. Trong thue (& chi cdn dang 3 hodc
4 it 1a thod man yéu ciu.
¢) Mach sita méo gamma c6 héi tiép am khong duong thing

Trén hinh 2-38 v& so dd cda mach sira méo gamma ¢é hoi uép am khong dudmg
thang. Pi¢n Uy 16ng mic & mach tai emiter trong so d6 nay thay doi theo mide tin hicu
vae; wy nhién, nd khong phai 1a tang khucch dai U
(ai emits, ma 1 tang khuéeh dai ai colecto, ¢ ° v
hdi idp am dang phéan 10 khong dutmg thang
mac & mach emito. Khi tin hidu vio ting dén gid

tri nhit dinh, cdc didt méi 1an luet dan dién, dién
troy 1dng mic & mach emito giam ddn.

Khi tin hi¢u vao dat gid ri 16n nhat, cdc

e A A ta - P ~ . -+ UvI Lj.-a';. Uwz U'qz LJ\.-

dioL déu dan dién, h¢ 86 khuéch dai cua mach

dat gid (11 10n nhat. Vay gid trl y cua dac uyén Hinh 2-37. Bac tuyen bién do cua
) mach slfa méo gamma.

hién dd cta mach [&n hon 1.

Muén c6 dac tuyén bién do cd y< 1, phat doi cue cde dict va chon dién dp dat 1én né thich
hop dé cho khi gid tri tin hicu vao nho cae dict déu dan dién hode doi cue tinh tin hicu vio.
d) Mach sita méo gamma hai duong

Trong k¥ thual truyén hinh uang bd, yéu cau déi vai mach stia mcéo gamma
khong nhitng ¢6 kha nang dicu chinh mic sta trong pham vi rdng ma con phai dam bao
gid tri tin hicu ra khong thay doi khi thay d6i mic sia.

Nhuoe diém chung cfia tat cfia cdc mach phan tich & rén 1a muc tin hicu ra thay
ddi theo mute stra va mie sira chi ¢6 thé thay déi tir y=1 dén y> | hodc y= | dén y< |,
nén khong duce dung rong rat.
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b dam bao duoe cac yéu ciu néd ra & uén, thudng ding mach sta méo gamma hai
ductmg., hinh 2-39.

Tin hicu déng thisi dae Va0  Mach stfa J Tangta

i ' ; = ‘ < ‘ 0—-{ Il 1 »> ".’ ol emgir(j -/ .
vao hai dudmg khuéch dai © o e
riéng, ma dang dac tuyén ; SRRV

. i T ", . tach Mach stra Tang tat
hicn do cua ching khac nhau. ghim vl Tl emito
Chang han he 8 7 cua dudng
nay nho hon 1 con cua dudmg Hinh 2-38. So d6 mach stta méo gamma hai dudng.

kig 1Gn hon 1 hodc cua
duting nay hang |, cla dudng kia i6n hon 1. Tin hicu ra cda hai duomg 1y W cde téng
khudch dai 18 emito va cong trén chict ap R Gid tri 1in higu ra cta hai dutng phai biang
nhau. Tlon nd. phai chon thich hop sd 1dng khudch dai (ri¢n méi tang khuceh da d¢ dam
hdor cho cue tinh cla Lin hicu tai hai 16§ ra gicng nhau. Khi thay doi diém dong chict dp R.
pid Ui cha mach sira ndy s& thay déi, nhung gid i tin hicu ra khong thay doi. _

Ciing ¢d thd dang bitn phap giam gid tri tin hidu vao cla dutng khucch dai nay. ddéng
thoi tAng gid tri tin hi¢u vio coa dudng tin hi¢u Kia, cling thay doi dugie dang dac wyén bién

do ctia mach sia nay tic thay doi gid il yma gid tri tn hidu ra van gilf nguyén.

2-8. MACH QUET TRONG TRUYEN HINH

Trong dng thu cling nhu trong dng phdl tin hi¢u hinh, d¢ 1am 18ch ta digén ta theo
chidu npang (quét ddngy va chicu doc (quét manh), phai ding cde cudn lam 1ech ta gor
(at 1a cuon 1ech. Dong dién chay qua cudn 1¢ch ¢b dang rang cua. Mach din va nguytn
Iy 1am vice cla bo quét manh va quél dong khide nhau, vi ching tam vice G tan s6 khac
nhau nhidu. Trong h¢ truyén hinh quang ba ma 6 dong quél rong mat anh 1 625 dong
(hi tan s& mat /= 50 1z, 1dn s0 quét dong f,, = 15.625 Tz, nghia 12 tan s6 cua ching
khde nhau 312.5 lan.

Dong dién va dién ap do mach quét tao ra khde hinh sin. Trong thue & dc tao lai
dang xuig chi ¢dn d€n hai bac 20 [a da. Nhu vay gi6i han trén cha dai thong cua b qudt
dong 12 £, = 15625 x 20 = 300 kllz Chinh véi tén s& khd cao nhy vay, nén di¢n dung
ky sinh vit (0n hao do dong di¢n xody gay ra trong 161 1 da ddng vai rd guan trong
trong mach quét dong. Cho nén 131 bich p ra cla nd phai la vat licu o e trey khdng 160,
nhu pherit d& dd 16n hao. Con trong b quét manh vi f, .. = =50 x 20 = l()(l() [17. nén it
bich dp ¢6 (hd 1h cde 14 s@t thong thudmg, nhu 167 cde bicn dp am Lan.

Vi 1m vice & tan s0 khde nhau nhitu do doé tinh chét 1i 1dng ra cda bo yudt dong
va quét mianh ciing khédc nhau. Trong Ly thuyCt va thuce 1&, ¢& the coi cudn 1&ch cha bo
quét manh 1a dién trd thudn. Con trong b qudt dong 14l cta nd 1 cam khdnu (chr xét
dicn cam cia cuon 1eeh, b qua dién trd cua nd).
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I. Dic dién mach quét dong

a) Phuong phdp tao dong dién rang cua

Mach dién tang ra hay dung hién nay I3 mach ¢6 khoa th(&n‘g hai chiéu. Mach

twong duong cta noé nhu hinh 2-40,

- L2 Pién cdm coa cuon léch

5 o_—*iz::h—‘
4+ Dién cam cha cuon léch. K R _Ii,-_-
- Cy Dicn dung ky sinh (g6m ¢6 dién dung * &g p I

—4 L
Cn— j y

cla ban than cudn 1eéch, dién dung 1ap rép). T ['

- R Didn trdr 160 hao wong duong (& andt hoac
colecto dén tang ra cla vong day va 16i).

- E: Dién 4p cua ngudn.

Hinh 2-40. Mach tuong Suong cla
tang ra quét dong.

D4 phan tich dé dang nguyen Iy 13m viée ctia mach, ta hiy xét theo tmg bude dudi day.

+ Xét dnh huomg ciia C, khi coi R = 0:

Khi néi mach bang khod K, 10an bo dién 4p mot chidu £ duge dat 1én cuon cam £,
€y duge nap ngay d€n dién dp £, vi dicn tros trong cla nguén rat nhd. Dong trong cuon

l&ch 4, s¢ bi€n thién theo quy luat:

U, = LAdijdi) = E = hdng s¢ (2-72)

i = Lj(/‘,d! = irﬂr (2-73)
1, 1,

Tur bicu thite (2-73) ta thiy i, I
ham bac nhdt theo 4, nghia I& trong
doan quét thuan AB (hinh 2-41) dong
dién , bién thién theo dutmg thing.
Khi dén diém B 1a lic dong dat 1 tr
s6 1, cho khod K hés mach. Liic nay £,
vit Cy tao thanh mach dao dong ¢6 hé
s¢ pham chat rdt cao, nén i, dao dong
theo dudmg cosin. Nhung khi J, giam
t6i diém D, tdc qua nita chu ky dao
dong, lai ding khod K 161 mach. Lic
nay dao dong tat ngay vi ngudn I cé
dién 11 trong R ~ 0 nén 16 tat mach
dao ddng. Dong dién 1, lai tidp tuc
bicn déi theo dutmg thing DEF wi
dien 4p khong d6i cha ngudn £ lai
duce dat 1én cudn cam /.

Y0

.

~¥

Hinh 2-41. Dang déng dién va dién ap trén cudn léch,



Trong doan DI 4, < (0, nghia 1a khi dén D cudn L da tich cht dudge nang luong 4, =
{41 7/2) 1y tr ngudn £, nay phdng nguoc tra lai vé npudn. Vi vay khod K phai cho dong
di¢n thong ¢a hai chiéu, & doan LY thi cudn [, lai tich chit duge néng luong, 18y L ngudn L.
Nang luong tra nguoc (& vé ngudn [, bang nang luong 18y 1 ngudn 1, do dé mach nay
khong ticu thu nang lugng. Puce nhu vay 1a vi mach chi ¢6 dién khang thuédn /.. C,,. Trong
thue 1€, bao gidy ciing ©6 dien trr 16n hao, nén bo quét dong trong may thu hinh den - tring
(i¢u thu cong sudt hang chuc o4l

X4c dinh dién dp trén cudn [éch va thoi gian quét nguoc [T

Trong thds gian quét thuan 17,

.
U, _15{‘1:1“
it

mo= }o = hdng s¢ (2-74)

Ik

Trong thoi gian quét nguee T, dong dién bign d6i theo cosin:

i, =1 coswt (2-758)
U, = Lfdifdt) = - old,sinot = - Uy, sinwl (2-76)

trong do: t., = o, : (2-77)

Thati pian quét ngude T, bang nita chu ky dao dong vai 1an s8 w:

"!‘Hn;; =052 w) = 7w ) (2-78)
Vi w = ——— nén: Tine =7 ’IL;CU (2-79)

T

Tir cée bidu thic (2-74), (2-77). (2-78) 1a ¢

7
:EU Litw = 15707, - (2-80)

Hn‘g Hng

{

1nt

Tix cde bidu thic (2-79) va (2-80) nhan xét thdy: Néu €, nho, thi thdi gian quét
ngucie 1, nho va dicn ap trén cudn jech trong thai gian quét nguace /., 16n

Vi di: Cho bi¢t dicn cam tuong duong cha cudn léch da tinh sang cudn so cip caa
bicnap L, =01 1L 1, =02 A1, =Ty + Ty, =04 us, Ty, = 1091, 11ay tinh U/, va {7,
| 21, 01x2x02

U, =1, =" = =695V
T 09x4x107 :

7 9
e BEALEISE ()—9:9,8KV

Huy K

V1 vay, nhiéu linh kién trong mach quét dong phai chiu dugc dién ap cao.
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+ Anh hwong cda dién iré ton hao R:

Trong thai gian quét thuan, dicn ud on hao R
anh huémg nhiéu &t dang dong dién rong cudn 1¢ch,

cdn dién dung ky sinh €, dnh huémg khong dang k&

Vi vay ta ¢ mach wong tuang nhu hinh 2-42a. X
T mach tuong duong nay ¢o : [
£=U, + U, = L{dijdtj+ Ri, (2-81)
Nghi¢m cua phuong trinh 1a: _ .
f'f:E(]—P I+A; (2-82) .I*' 73
rong doé:  hang s thdi gian 7 = 1,/R va hang s0 Y hl: I': E

tich phén 12 4. [

Trong thdi gian quét nguoe, Khod K ha mach,
ngudn £ va dién rd R bi ¢t roi ra. Lic do chi ¢d

—~¥

mach dao dong L,C, Yam viée. Nhiing iap luan va k&

qua v& dong dién va dicn 4p, trong thdi gian quét
nguac gidng nhu khi xét ¢ phan trén. b}
Vi ¢d R nén trong thdi gian quét thuan, dang Hinh 2-42. Dang dong dién va dién ap
dong di¢n i, khong thang nita ma cong véng 1én; con  trén cuon léch lue xet dientro tan hao
dicn dp {/, thi khong phai 1a hang s§ ma gigm déan (hinh 2-42b). 6 khong tuyén tinh
cta dong dién duge dénh gid bisi "he s6 khong dudng théng”,
i
ul,.
K,, = :
Iy |d."f
Jr

i,
i

I"T-Hr

; (2-83)

ool
trong dé: K, - hé s khong dudng thang;

di, |
i

ot

va - 16¢ do bidn thién cia dong dign chay trong cudn léch

R - Tan

& dau va cudi thai gian quét thuan.
Xét K, theo mach tuong duang trén. LAy dao ham theo thdi gian d6i vdi bitu thije
(2-82%
di, E L ' KR E

=L op = D p e p s (2-84)
di Rt R, I
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H - g M Trml
Do dé: Wi' LY | i L
ldl'f l.’ i L-’ ‘d( L !
Thay nhiing tri 0 trén vao (2-83) 1a dugce:
IO O , f*‘_’“'
;T P T T
K, =— —{'—— —1-P o =l-e ¢ (2-85)
L,

Trong thue 1& K, cho phép nho hon (10+153%), nén ¢6 thé ap dung cong thic 0 4n

ding: /-¢ ' = x khiv<<l, do dé:
K, =Tit="Tu, (2-80)

Didu nay ching to khi giam di¢n teds R hoac 1ang £, dong dién i, cang wyén tinh,

Tom lai, mudn dong dién chay qua cudn 1¢ch b
cong phéi tim cdch téng hang sO thai vian t=//R.
b) Bo quét dong ditng badn dan
+ Pac diém cria tdng ra quét dong dimg bdn dan:

- P bdn dan thong dude ca hai chitu, vay nd
6 théd 1m chie nang khod dan dién hai chiéu, ma

khong can dict nén dao dong. T dic tuyn teén hinh

2-43b ta thily: 2)
Khi {7, < O dong colecto £, s& di r emity i

colecto. vi khi (7, > O ihi dong colecto di theo chicu th>

npuoc lai, nghia la colectar 16 emito. Nhung, vi _ >
nhimg dac uyén nguge (nhing dutng B) ¢O hé sO B{-Im o
khudch dai dong dién nho hon nhitng dac tuyén thuan o

(dutng A) nén dong rang cua trong cuon 1éch s& mal
do1 xdng: nehia la thanh phan mot chidu tucng doi

iom vi dac wyén (. = U ) kndng doi xang. Nén ngod

hé s0 khudch dai dong dién khong déi xang ra, dién
(s biio hod cing khong bang nhau. Pé cai thi¢gn su pa:

khong ddi xdng nay. thudmg méc song song v in

i =ip *ice

ranzito o tAng ra mot dict ban din, ciing goi la didt €
nén dao dong. Hinh 2-43. Tang ra quét dong

. . A . . s : dung ban dan
Trong cudn léch, dong ngdoc (L nguon =L E
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xuong dudi) bao gém dong NRUOC i, cla tranzito va dong diot i, (hinh 2-43¢), yu cau
dét vin diot la:

Dign trés thuan phai nhd dé dam baoe dong trong cudn léch duge wyén tinh. Picn
irdr nguoc phai Im d€ dd noi 1t mach dao dong [, C6 nhu vay md&i giam (on hao va
tang bién do dong i, trong cudn 1éch.

Khi thong dict phdi chiu duge dong dign 1om; va khi 1al didt phai chiv duoe dicn ép
nguce Kon vi dién dp trong thot glan quét nguae al, =U,+L.

- Song song vdi cudn léch f, phai méc mot t C, ¢6 dién dung wong d6i Iin dé dam
bao thovi gian quét nguge bang tri s6 1, cho trude:

i,
Thng = 7" =z J1,C, s (2-87)
trong dé: T, - chu k¥ dao dong sinh ra trong thii gian quét nguoc.

B¢ dam bao thdi gian quél nguge da duge quy dinh trude theo bidu thie (2-77). ¢
trong mach ban dan phai tang 1én hang tram 1an. Cho nén, néu mach ¢Ong hudng chi
diing dién dung ky sinh 12 khong dt ma phai mac song song vGi cudn léch mot C,voi
di¢n dung vio khoang (0,05+0,15) pl-.

+ Nguyén Iy lam viéc ciia tang ra bo quét dong:

Né&u 1a dua vao ba-za (hinh 2-43a) nhitng xung vuong va duong ma do rong xung
bang thdi gian quél ngude sao cho tranzito s& 14t trong thdi gian c6 xung kich thich. Tha
pian gifta cdc xung kich thich d6, tic trong thdi gian quél thudn, tranzito thong. Trong
nira phin déu cla thoi gian quét thuan, ddng trong cudn 1éch la téng dong nguac i, cla
tranzito va dong i, cta dict. DCn cudi thi gian quét thuan, khi dong 1éch 7, da dat Gl pid
tri cuc dai I, ta lai dua xung duong vio ba-zo va tranzito 1at. Lidc nay trong mach [,
§¢ ¢6 dao dong va dong trong cudn 1&ch s€ bicn thi¢n theo quy Jual hinh sin. én cudi
thdi gian quét nguoe, ranzito thong, dign dp trén cudn lech (dién the coleclo so v diém
17 1 duong, va [6n hon dién dp ngudn v& tri s¢ tuydt doi. Do do, dien th¢ andt cua dio
duong hom catdt, didt thong con tranzito 4. Didt nay ¢6 e dung nén dao dong ¢ dau
thai gian quét thuan. Tac nay dong £, > iy

D¢ loai trir thinh phédn mot chiCu cha dong colecty chay qua cudn l¢ch, trong
mach ¢6 thd dang bién dp hoadc cudn chan. ‘Néu dung bicn &p thi ¢6 thé ding cdc cudn
lech thict k¢ cho mach ding den dién 1t vi nhr bién ap ma ¢4 thé phdi hop gilta cudn
lach véi mach colector cla tranzito ¢ tang ra. Nhung so véi cudn chan nd c6 nhuce diém
2, ngoai 16n hao trong cudn léch, lar thém vao 1én hao trong cudn thit cdp bin ap va tn
hao trong 181 ciia nd, ¢h¢ tao hidn ap 1ang ra phic tap hon cudn chan.
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Hinh 2-44, Cach méc cudn
l&ch dong vao colecto cla
tranzito & tang ra bd gquét
déng.

Mach diing cuon chan thi trdnh duoe cde nhuge diém trén nhung cudn (éch phai
tinh todn cho phil hop véi tranzito trong tang ra, va Ong thu dinh ding cudn chan ly
wéng phai ¢ dién cam 16n vo cling va dién trd tén hao bing khong. Néu duge nhu vay
thi ¢hi ¢6 thanh phan dong mot chiéu chdy gua cudn chin, con cdc thanh phan xoay
chidu (1tc dodng rang cua) s& chay qua cudn 1éch ma khong can wu C, (hinh 2-44), vi doi
v&i thanh phdn mot chiéy, cudn chan s&€ doan mach, con cudn léch ¢6 dién ¢ R, sC
khong cho dong mat chi¢u phan nhénh qua né. Trong thye €, cudn chan bao gid cling
¢6 dien trdr nhél dinh, nén mot phin ddng mot chidu s& ¢6 chay qua cudn 1¢ch. BE cho
ddng mot chidu khong chay gua cudn 1&ch phai dung w ngan cach Cy. Ngoai nhiém vy
rén. w ' con ¢é tac dung lam cho dong dién rang cua ¢6 dang chit § d€ b méo ddi
xiing ddi vGi cde ong thu ¢6 goc Iéch 16n.

Cao ap cho dng thu duge tao ra tr xung dién ap sinh ra trong thodi gian qudl ngucic
cia xung quét dong. Ta ding mot biéh dp xung cao dp vdi cudn thit cap cb s0 vong W,
Ién han nhidu 1dn s6 vong cudn so cdp W, Vi dé dat duoc cao dp (12+16) KV, h¢ sd
bi¢n doi cha bién ap phai khé 16n:

W, 12000 16000

Trong thue 1&, ¢hd 1ao cudn thi c¢ap (cudn cao dp) vai s6 vong 1dn han 6+7 ngan
gap khong t khé khan. Trong hoan canh do néu mudn gill npuyen he s& a, thi chi cdn cich
giam W,. Nhu vay. di¢n cim cudn sor ¢ap bi gidm nhd, khong con kha nang déng vai 1o 1a
cudn chan nita vi lic dé mot phan dong dién rang cua s€ chay qua cudn chan mat ¢céch vo
ich, hicu sudt cua mach gidm nho. Vi vay, thudng ding chinh luu boi dp (hoi 2 va boi 3) de
piam bat s& vong cudn thit cap, lai khong can giam s6 vong cudn o cAp.

+ Tdng dém:

Pn tdng ra 1a tranzito ¢6 ¢ong sudl kha 1én nén trude néd phai 6 ting cong sudt du
l6n dé kich thich né. Trong thdsi gian quét thuan tranzito & tang ra phai lam viée & ché do
hido hod, nén phai dua vd bazo cla né mot xung dién 4p c6 bién do di 16n. DOt véi
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tranzito cong sudt 1am viée & che do bao hoa thi dong dicn bazo vao khoang (0.5+0.8) A.
Vi 1dng tao xung khong thé dam bdo ducc dong 16n nhu vay nén gilta Lang ra va tang iao
xung phai thém 1ang dém ding tranzito cong sudt. DG (a tang khuéch dai cong suat.

Tang dém con lam nhiém vu khir anh hudng

cla tang ra d6i véi tdng tao xung. Nhi¢t do cua &
Lranzito 1ang ra bién déi trong pham vi khé 16n nén
dién 1rér vao cla nd, e phu tai cha 1ang lao xung R

khong on dinh. Diéu nay din dén do rong xung va 1 |
suon xung khong én dinh, 1am chiu rong man
quét khong dn dinh.

Badatang ra

Thuong dien dp U/, gilta bazo va cmily _
. . . . Lo , Tir tang tac xung
tranzilo téng ra 13 rél nho so vdi dién ap ra [, cua
tang dém, cho nén thudng dang bicn dp loai ha 4p
v@i hé s@ bicn doi n = 4+5 d€ ghép tang dém vdi
tdng ra. Cac ddu cudn day cua bién dp phai mac  Hinh 2-45. Mach Gién téng dém trong
ih¢ nao dé dam bao khi ranzilo tang dém thong thi bd quét ddng.

tranzito tdng ra 141, va nguge lai. Néu khong nhu

vay thi trong khi ¢a hai tranzito déu tdt, khong c6 mot dién 1rd nao mac song song v
bicn 4p. Trong mach hinh 2-45 gdm: dién cam cba n6 cang di¢n dung ky sinh hinh

thanh dao dong, va 1am méo dang xung kich thich
-E,

ldy 1 161 ra tang dém.
+ Tdng tao xung:

Trong mach ban ddn, hau hel lang 1ao xung &
déu ding mach dao dong nghet. So vdi mach da Bada ting
hai, no ¢6 uu diém 13 @t linh ki¢n hon, dé dang phoi
hop gilta 16i ra cha nd vai 161 vao cua tang dém.
Dung bo dao dong nghet thi mach lam viée on dinh
hon khi dién dp ngudn hoze nhidt do thay ddi,
nhung phai ding bién dp xung. Trong b dao ddng ‘

N N O . . Hinh 2-46. Tang tao xung.
nphet thudng dung héi GUEp duong gitta baza va '
emiles thong qua bién dp. Xung dua vao bazo lang dém ducc lay ra t cudn day thit ba
(minh 2-46) [,C, hinh thanh mach cong hudng diéu chudn & 1an 6 dong nhdm nang cao
do én dinh 14n $6 cla tng tao xung, con didt D dang dé bao vé tranvzito khot bt ddnh
thung.

Tom lai, so dd khoi bo quét dong ditng bén dan 6 the thict 1ap nhu hinh 2-47.
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Chinh kiu s
cac a >
J P éng thu

Xung dong bd

T Ta
ao ang

xung dém h

Y

Téng ra

YUY Y
Cugn léch

Hinh 2-47. So d5 khdi clia bd quét dong.

2. Pac diém mach quét manh

F 3 m
a) Pac diém /\
1 e e a) / .
BO gquét mat 1dm viée & tén / \/ t
O rat thap (50 hoac 60 Hz), nén R
.,' T\r[h \T .
¢ mot s6 dac diém khdc vai bo 4= /\ " i
o -, ‘ ~
quét dong cu thé nhy sau: b) /= 1
/ t
- Trong 1hdi gian  quét Lig e
thuan, vi dong dién trong cudn eh U
‘e . - A . u
Icch bién thién c¢ham, nén sic o L': ol Ry Us
e en \ L t
dién dong o cam rén cudn Iéch . Uz IJ i
khong diang ké so v6i dién dp T 9
. . . \' U| . bwng
irén dign ¢ cua nd. Viovay, T / / l
trong thét gian quét thuin cudn e g
I¢ch 12 MmOt i ¢b tinh chat dién V
trd thuan. Nang lugng tich chit
trong cudn cam khong dang ké
nén khong thé ding mach 6 Hinh 2-48. Mach tugng duang cla cudn léch va dang
khod thong hai chiCu cho tang ra dong dién, dién ap trén do.

cta bd quél manh nhu trong b quét dong.

- Trong quét dong, dién dung C, déng vai trd quan tfong, thi & day né khong dnh
hudng 1Gi dang xung cua bd quét manh.

- Toc do bién thién cta dong dién va dién dp cham, nén khong cén ding dist nén
dao dong. Pién ap sinh ra trong thai gian quét nguge nhd hon nhicu so véi bo quét dong.
Cho nén & 1dng ra ¢4 the dang nhitng d2n cOng sudt tén s6 thap thong thutng.

- Vi lam viée & tdn s6 thép, tdn hao trong 151 bién dp ra khong ding k&, nén ¢6 thé
ding ding bién dp ¢d 181 sdt thong thudmg.

Trong thai gian quét nguge dong bign d6i twong d6i nhanh nén dién 4p trén cudn
téch 1a nhiing xung c6 bién do kha Idn so véi khi quét thuan. Lic nay khong thé coi
cudn 1¢ch 12 1ai ¢6 dién tedr thuan,
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Trén hinh 2-48 v& mach tuomg duong cda cudn léch. Khi dong dién trong cudn 1¢ch
¢6 dang rang cua luyén tinh (hinh 2-48a) thi dién dp trén R 1a: U, = §.R cling ¢6 dang hinh
rang cua wyén tinh (hinh 2-48b) va dién ap teen [, 1a: U/, = [.difdt ¢6 dang xung vudng
(hinh 2-48¢).

Pi¢n dp teeén cudn leéch fa: U, = U, + {7, ¢6 dang nhu hinh 2-48d. Trén dé thi ta
thay {7, trong thai gian quét thuan ral nhd so v U, trén dién trd R cla cuon Iéch. Con
trong thoi gian quét nguge ;- 1dn.

b) Bé quét manh ditng bdn ddn

Trong mach colecto tang ra cha bd quét manh
¢6 thé dung bich dp hoac cudn chan, hinh 2-49.
Trong mach nay cling phdi tim cdch ngan chan
khong cho thanh phan mat chicu cua dong colecto
chay vao cudn {éch doc. Ding bién 4dp ¢6 igi 1a dé
phdi hop cudn [éch vai tranzito tang ra. Con dung
cudn chan thi, doi v6i dong xoay chidu, do cudn
léch mac truc UEp vao mach colecto tranzito 18ng
ra, nén thong s& cudn léch phai thich hop dé
phdi hgp 16t vai tranzito. Tuy nhién dang mach
¢éd cudn chan ¢6 uu diém hon: gon nhe, hiéu
sudt mach ding cudn chan gan 100%, con cla
mach dang bién dp chi gan B0% vi ¢ dién cam
tap 1dn v dién trdy 10n hao trong bidn dp.

+ Anh huong cia dién cam cuén chdn doi voi

dong colecto: : a)

Iinh 2-50a 1a mach wong duong khi . L
) Hinh 2-50. Mach tuong dugng cda tang ra
ding cudn chan, trong dé [, va r,, 12 dién cam quét mat ding cudn chan.
va dicn trés cta cudn chan; r la dicn i 16n hao trong 131 cudn chan; € 1a dién dung w
ngan cach.

Dé dé dang phan tich ta Juoc bét so dé tuong duong nhu sau: Vi quét manh lam
vide & 14n s6 thép, tén hao trong 161 khong dédng ké nén ¢6 thé bd qua r. Vi tu phén céch
C ¢6 dién dung khé 16n (€ = 500-000 pF) nén vé mat xoay chifu ¢ thé coi khong anh
hudmg 161 su 1am viee clia mach, nén ¢6 thé bd qua. & dé dang cho vige x¢ét dang dong
dién colectd £, gid thi€t dién & cda cudn chan r,, bang khong. Bay gidr mach tuong
duong rit gon nhu 1& hinh 2-50b.

Yéu cdu dong dién trong cudn léch, trong thoi gian quél thuan bién thién theo
dudng thang (hinh 2-51).
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=1 (-1 (2-88)

Dién 4p rén cudn léch hay cudn chan:

, di, 2t !
U, =Ri +1, o R (-E— N+ 2L T (2-89)
Dong di¢n trong cudn chan:
| RT, 1 2L, R, T 1
i [Udi= 1, D) (G- A 2-90
* Lch I : - f‘cﬁ (?‘l) o ( I‘ch Lch ) rfl 1 ( )
rong d6: A, 1a hing s& tich phan.
Dong colecto |, 1a téng dong trong cudn lgch va cudn chan nén:
i iy 2 | R F (r y (ZL, R T t A 2.91)
e S (=Yt () -
If_ 1:,_ ]s,, jr1 Lck Tl ]‘r:h L, ?1 1:,_
Theo bidu thitc (2-91) dong colecto chita _
thanh phén parabol. D¢ thanh phén dong mét R
chidu nho nhat, téc cong sual tiéu hao trén mach
nhd nhat thi dong colecta & ddu thisi gian quét
thuan phii bang khong, wic it = 0) = 0. Thay /
diéu ki¢n ndy vio (2-91) dugc 4, = I,,. Nhu vay b S
dang céc dong dién s€ nhu hinh 2-51. 1) AT
Y ul ¥ .
+ So dé khéi bo quét manh ding bdn ddn: 1‘; e il é t
Mudn dong trong cudn I¢ch bicn thién tuyén T AR |
‘ ———— ——— e = V

tinh, thi dong colccto phai ¢6 dang parabol. Mudn
vay ta phai xét dang dong di¢n hoac dién dp cin
thiét dit vio mach bazo. Tu hinh 2-52 thdy rang
dac tayén i (i) cla tranzito 12 mot duémg thang va i. it phu thudc vao digén 4p giira
colecta va emitd, con dac tuyén i (/) 12 mot dudng cong. Muén i ¢6 dang parabol thi
i, cting phai ¢ dang parabol. Néu U/, ¢6 dang parabol thi i, s€ c6 dang phifc tap va
khic parabol. |

Hinh 2-51. Dang dong dién tam téch, dong
dién colecto & tang ra quét manh.

Vay dong i, cha tranzito trong t4ng ra phai co dang:
o= af+aid (2-92)

Mudn tao duge dong dién i, ¢ dang nhu vay, trong thuc 1€ trude hét phai tao dign
4p ¢6 cung dang, tic la:

nw=bt+ bt (2-93)
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Sau d6 doi dién p nay thanh dong dién ¢d dang wong duong. Ta thay dicn ap nay
¢6 hai thinh phéan: thanh phan dudng thang b, va thanh phan binh phuong har.

Thanh phin dudng thang (uic rang cua wydén tinh) ¢6 thé 1ao duce bang mach
phéng nap. Thanh phan binh phuong ba* ¢6 the a0 ra-bing cdch hdi UCp w160 ra bo
quét manh dura vio mach kich dong tang ra.

4 = Ugr=-3V Al
Uee = 2.5V
Use
Hinh 2-52. Cac ho dac tuyén cua tranzito,

fao dangj

dién ap
ung dén : : Cudn
bo , _ _ lach -

——— i Taoxung |+ Phongnap \—s Bign ddi » Tingra P aaa

Hinh 2-53. Sa d6 khéi clia bé quét mat,

Tém lai ta c6 thé thidt 1ap bod quét manh ban d&n theo so dé khot hinh 2-53. Tang
tgo xung thudng ding dao dong nghet. Ting phong nap RC tao thanh phan bac nhal tic
dién 4p rang cua. '

2.9, TIN HIEU PONG BO
1. Khai niém xung dong bo
a) Pinh nghia

¢ khoi phuc lai anh cdn truyén di trén man ong thu thi sy chuyén dong cia lia diln
i trong Gng thu phai déng bd v ddng pha v6i sy chuyén dong cha tia dicn 1 trong Sng
phdl. Mudn vay, thuong phia phdt phai giri sang phia thu cdc tfn hiéu ddnh dau goi la
xung dong bo. C& mdi lan truyén xong lin e trong mot dong quét, phia phédt gl sang

phia thu xung déng bo dong, va ¢t m&i 1an truyén xong tin e chita trong nira anh (khi
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quét xen k&) phia phdt Tai truyén

sang phia thu xung déng bo manh.
Cde xung dong bo dong va dong bo

manh nay ding dé déng hd cac

ting dao dong trong mach quét

dong va quél manh tgong dng cua
may thu hinh.

N¢u tan s& quét dong phia

thu khong bang tan s0 quct dong
phia phdt (iic 1a khong doéng bo
dong) thi khong thé nado nhan duoc
anh truyén di.

c) dj

Néu 1an 6 guét dong phia o . \
4 &P Hinh 2-54. Cac hién tugng xay ra khi khong dong pha

thu va phia phdt bang nhau, 1a ¢ giita phia phat va phia thu.

déng bo ddng, nhung 1an s& qudt

manh khong bing nhau, 1Ge 1a khong ddng bo manh; lac d6 twy thdy anh trén man hinh
g thu nhung chdng luon chay 1 dudi 1¢n hoac tir trén xudng tuy theo 1an 6 quét manh
phia thu cao hon hay thip hon 14n sG quét manh phia phat.

Trong trudng hop su chuyén dong cia tia dién (r trong 6ng thu va dng phdt déu
dat ducic déng bo dong va doéng bd manh nhung khong ddng pha, ¢6 thé xay ra cde hicn
LUOnNgE Sau:

« Khi hicu 6 pha gilta ching 6n dinh thi vi 4 cac chi 116l trén anh truyén hinh
thay doi.

- N¢u chi quét dong khong dong pha, ¢6 thé nhan dugce dnh nhu binh 2-54b
- N€u chi quét manh khong déng pha, ¢d thé nhan duge anh nhu hinh 2-S4c.

« NCu hiéu s¢ pha ctia quét manh Juén thay d6i trong pham vi tuong déi nho, vi
(i cée dong s6 1¢ khong phai lde nao clng & gilta cdc ddng s chan, ¢d kha nang sinh
ra hi¢n tuong chap dong. Do dé dd phan giai theo chidu doc cha anh truyén hinh giam.
Né&u hicu 6 pha clia quét manh thay d6i wong d3i ko, anh truyén hinh bi rung theo
ckitu doc.

o NCu hitu 3 pha cia dong quét manb thay déi trore pham vi nho thi do phan
piai theo chifu ngang cla anh truyén hinh gidm, wic 1a cde chi tiet nho trén cing mot
dong quét 1ién lai v6i nhau kKhong thé phan biét ting chi ti¢l mat. Va néu hicu pha cua
quét dong thay déi 16n thi cac dudng thang ditng va ndm ngang rén anh truyén hinh ¢6
dang rang cua nhu hinh 2-54d.
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Pai vai he théng truyén hinh maw, tin higu mau duge truyén di cing v tin higu
chéi. O phia thu cén thuc hién tich tin hieu mau ra khéi tin hiéu chéi va cdn xac dinh
ding dang tin hiéu mau truyén di. Tuy theo 1img hé thdng truyén hinh mau khéic nhau
ma cdch 140 ra va truyén tin hidu mau, xung ddng bo cho tin hicu mau duge thiél lap pha
hop véi tmg hé thdng. Tin hi¢u d8ng bd mau s& ducre trinh bay trong phan 2, phan cdc
hé truyén hinh mau dai ching.

b) Cdc yéu cdu doi vot xung dong bo

Nhu vay mudn cho trén man dng thu cua mdy thu hinh xudt hién anh cia vat
truyén di mat cdch dn dinh, thi trude hét cde bd quét dong va quét manh twong tng &
phia phat v phia thu clia h¢ théng truyén hinh phai fam viée dong bo va dong pha vdi
nhau. Cho nén can cung cdp cde tin hice déng bd cho cde bd quét ¢ ¢d phia phat va phia
thu, nham 13m cho qud trinh quét thuan cta mdi dong va mdi manh tuong tng & ca hai
bén ciing k& thic tai mot thivi diém nhét dinh.

Tin hi¢u ddng bo dang trong cdc hé théng truyén hinh quang bé 1a nhing chudi
xung déng bo. HE cho viée dong bo duge chinh xde, sudm trudc cha xung phai rat ddc.
RO tao xung déng bo 1a bd phan ral quan trong cGa trung tam truyén hinh, ching thudng
duce dat tai trung 1am truyén hinh. BO tao xung déng ho cd cac yéu cau ral nghiém ngal.
B0 tao xung dong bd phdi tao ra duge cdc joai xung sau:

- Xung kich tdn s6 dong (goi 14t 13 xung kich dong).

- Xung kich tdn s¢ manh (goi tat 1 xung kich manh).

- Xung déng bd ddy di dung cho mdy thu hinh (goi 18 xung dong bo day da).

- Xung kich dong sém pha.

Tinh dang v d0 rong cla xung kich dong va xung kich ddng sém pha hoan toan giong
nhau, nhung xung kich dong sém pha xuat hi¢én sém hon. Vi vay, xung kich dong sém pha
ding dé ddng b cde bd quét dong clia cde camera truyén hinh, cdn xung kich dong ducc sk
dung trong cac thid bi khdc dat & trung 1am truyén hinh, chang han nhu cung ¢ap cho bo quét
ddng clia thiél bi kiém tra hinh (monitor), bo tao tin hicu b vét den, cdc mach ghim v.v...

- Xung kich manh cung c¢dp cho cdc bd quét manh cia ¢dc camcera truyén hinh,
monitor va ¢dc b 4o Lin hi¢u bit vl den.

Xung kich dong s6m pha, xung kich dong va xung kich manh truyén theo cép
déng truc riéng, cdn xung déng bo gli dén cdc bé quét phia thu ¢ the truyén theo mot
kénh riéng hodc truyén cng vdi tin hicu hinh theo mot dutng chung. 11¢ thong truyén
hinh quang ba thudg dp dung phuong phap truyén thit hai. Vi vay cdn tao ra xung dong
bo 6 dang rat phic tap, duce goi [a xung dong bo ddy di. NG bao gom xung dong bo
dong va xung dong bd manh.
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Xung dé tit tia dien tr trong 6ng phét vA 6ng thu trong khoang thoi gian quét
nguoc goi 1a xung tét. Vi khoang thoi gian quét nguge cia quét dong va quét manh khéc
nhau nén xung tat ciing cdn c6 xung hep tdn s6 dong goi la xung tat dong, va xung rong
tdn s& manh goi 13 Xung tat manh. Xung tét cung cip cho cdc thi€t bi & phia phat nhu
camera, monitor thudng dugc thuc hién bing céch trén xung kich dong va xung kich
manh lai v&i nhau. Trong hé thng truyén hinh quang b4, xung tit cung cdp cho dng thu
ctia mdy thu hinh gém c6 ca xung 14t dong va xung tét manh, dugc goi 12 xung tat ddy
dd. Xung tat ddy db cling truyén véi tin hi¢u hinh theo mét dudng chung.

Xung tit cha 6ng thu rong hon xung tit clia éng phat. Béi vi trong qua trinh truyén
chuong trinh, mi khi thay déi camera truyén hinh, do chiéu dai cia cdc day cdp camera
khéc nhau nén tin hiéu video & dau ra clia cac camera ¢6 su x¢ dich v€ thoi gian.

Yéu cu thit hai 12 do rOng xung, d§ rong sudm xung cua cac xung hinh thanh
xung déng bo ddy di va xung tdt ddy du gii dén mdy thu hinh phai phl hop vdi tiéu
chuén da duoe quy dinh cu thé tuy theo cdc hé thong truyén hinh dang sit dung. Tham sd
clia cac loai xung diing trong trung tam truyén hinh khong thé vuot qua gisi han cho
phép; chang han do r@ng"suﬁm trudc cua xung kich dong khong vuot qué 0.3us va cla
xung kich manh khong VUOL QU4 5 US.V.V...

Hinh dang céc xung trong trung tam truyén hinh thudng ¢6 dang chit nhat, nhung
doi khi 13 xung tam gidc c6 sudn trude khd hep. Dang xung tam gidc khong anh hudng
dén chat luong xung déng bo; vi déng b6 c6 chinh xdc hay khong chi phu thude vao do
rong sudn trude cta xung chit khéng phua thudc vao dé rong xung; song lai ¢6 loi vé mat
tié1 kiém nang luong. |

Yéu cdu thit ba 1a tdn s6, bién do va d¢ rong xung, do r(“mg sudm xXung cla cic
xung; ciing nhw quan hé thdi gian gifta ching phai that 6n dinh.

Yéu ciu thit tu 13 bd tao xung déng bo phai cé kha nang lam viéc ¢ ca 3 ché do
khac nhau:

- Ch€ do chu dong: thuyc hién viéc dOng bo va déng pha gifra dién 4p mach cung
cép di¢n va xung tin s6 manh.

- Ché& d6 chh dong ¢6 bo phat séng thach anh.

- Ché do thu dang thuc hién viée dong bo gilta bo tao xung ddng b vai tin hitu
truydn hinh hoac tin hi¢u déng bo bén ngodi. Che d6 nay cdn thiét khi thuc hién trao doi
céc chuong trinh truyén hinh gifta cac nu6c va céc thanh phé. 1.dc d6, tan s¢ va pha cha
xung déng bod do bo tao xung déng bo dat tai trung 1am truyén hinh tao ra lam viéc theo

ché& do thu dong thu dong, phai hoan toan phit hop v6i tan s6 va pha cua xung déng bo
do b('a tao xung d(m;: bo chi dong tao ra.
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Dai vai he thdng truyén hinh mau, do tin hicu mau duge cai vao phé tin hiéu chéi
dé truyén di nén phia phdt can phdt di cde tin hiéu dong bo cho tin hi¢u mau. Cac hé
truyén hinh mau khéc nhau ¢6 cde phuong phdp truyén xung déng bo khdc nhau wy
thudc vio cdeh 1ao ra va phuong phép truyén tin hiéu maue (xem phén 2).
¢) Phuong phdp tdach xung dong b

Trong truyén hinh quang ba, xung déng bo diy di va xung 14t day du cung truyén
véi 1in hiéu hinh theo mot dudmg chung. D¢ khoi 1am mét mat tin tic cia anh cén truyén
di, xung déng bod v xung tat gui cho dng thu déu truyén trong khoang thii gian guét
nguae ¢a tia dién tir. Do d6 xung ddng bo phai ba tri trén dinh xung tit. V@i cdch be tri
xung déng bd nhu vay, ¢6 thé loai trir duge cdc dnh hudng 1an nhau gitta tin hi¢u hinh va
xung ddng b, lai don gidn vige tich xung déng bo ra khoi xung tat va tin hi¢u hinh
trong mdy thu hinh, bang cdch st dung céc mach han bién thong thudtmg.

Vi xung déng bo day di bao gém xung déng bod dodng va xung déng bd manh, cho
nén ldc chon hinh dang clia xung diy du phéi thoa mén hai yéu cdu co ban:

- Di trong trudng hop mite nhiGu khd i6n, cling phai ddm bao cho duoc céc bo
quét trong mdy thu hinh 1am viéc ddng bo véi cdc bd quét tuong tng ¢ phia phat .

- Viée tdch riéng xung doéng bd dong va déng bd manh trong may thu hinh phai
don gian va 6n dinh.

P& thod min yéu cdu thid nhat, thudmg ding xung dong bo dang chit nhat, c6 do
rong sudn xung kha hep.

¢ thue hién yéu cdn tht hai, C R
xung ¢6ne bd dong va xung ddng bo l
g aong b & g dong ay U RIl u, & U c_[_ Us
manh phai khic nhau hoac vé bién
Mach vi phan Mach tich phan

do xung hodc vé do rong xung. Néu y
nhu xung déng'bd dong vA xung '1 e
déng bo manh khdc nhau vé bién 40 !

xung, thi viée 1dch riéng xung dong
b6 duoe thue hien mot cdch dé dang
nhd mot mach han bién. Nhung bi¢n v ro i
phdp nay ¢6 nhuge diem d6 1a cong

sudl mdy phal hinh khi truyén xung TN
déng bd manh tang 16n rdt nhiéu. ‘ \ t
Hinh 2-55. Tach xung dang bé bang mach vi phan va

mach tich phan.

U, 4

U3 A

Bién phép téch néng xung
déng bo dong va dong bO manh
thudmg diing nhat hién pay dua trén sy khic nhau vé d6 rong xung cta ching. Do rong
xung déng bo dong hep hon cba xung déng bo manh. C6 thé dung mach vi phan RC
(hinh 2-55a) t4ch 14y xung ddéng bd dong va ding mach tich phan RC (hinh 2-55b) tich
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14y xung déng bd manh. Néu hang s& thdi gian cua mach vi phan nho hon 1/3 dén 1/2
d6 rong xung dong bo dong, (thudng la 0,5 s dén | ps) thi dit cho 161 vao cha mach vi
phan dat mot chudi xung ¢6 dd rong khéc nhau; & 16 ra clia né cling chi nhan duge
nhitng xung nhon duong (ng vdi sudn tang) va am (Gmg véi sudm giam) ma thoi. Va ncn
chon hing s6 (hoi gian clia mach tich phan 1on hon nhidu d6 rOng xung dong hoé dong,
song nho hon 1/3 do rong xung dong bo manh (thudmg khoang 50 us) thi tng vai thén
gian ¢ xung ddng bo manh, gid tri xung ¢ 1681 ra cta mach tich phan kha 16n; con Tae ¢6

xung déng ho dong thi chi tao ra ¢ 161 ra ctia mach tich phan nhitng xung <6 14 tri ral
nhd, khong anh hudmg dén vige dong bd manh.

Bicn phap tich xung déng bo manh nhér mach tich phan, ngoai uu didm la mach
dién don gian ra, 1inh chong nhién xung ciing khd cao; boi vi nhi¢u xung khong ¢6 kha
nang tao ra di¢n 4p 16n trén . Nhuge diém clia bién phép nay 1a sudm cla xung ra
khong du d¢ doc, nén thai diém déng bd quét manh ¢6 thé thay déi lam cho qua trinh
quét xen k& khong chinh xac. Pé khic phuc phan ndo nhuge diém nay, phai mac lién

tidp moét s3 khau tich phan lai v6i nhau, va thutmg khong gud 3 khau, vi lde do, do doce
sutrn xung déng bd manh di tich phan tang.

Ciing ¢6 thé ding bién phap 1ré thoi gian dé 1ach xung déng bo manh. Xung dong
bo 1heri gian ddy db dat 1én mach cong va day turé (hinh 2-56). Thasi plan tré rcla day
chon hai 16n hon do rong xung dong bd dong. Mach cong s& cong xung ban dau va xung
bi tré lai v6i nhau s& duge xung [/, Do d6 rong xung cua xung dong bd manh 16n, nén
bicn do xung & 16i ra clia mach cong gap doi bién do xung ban ddu. Sau d6, dang mach
han bién tach 1dy xung dong bo manh ¢é sudn rat dée.

U, &
t
¥ U, Y; r'y
! > Machcéng |——» H ﬂ r___i
U; :
Xung dang bd manh
. U_] 4b .
Day v
i Ngqudng
e han ché _

Hinh 2-56. Tach xung dong bo manh bang bign phap tré thai gian.
Nhu vay, viée tach 18y xung déng bo manh déu dua trén nguyn 1ic bién doi céc

xung ¢6 do rong khdc nhau thanh cac xung ¢6 bidén (0 khdc nhau. Ap dung céc bicn
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phap tadch xung khdc nhau, tinh nang va uu khuyét diém cling khic nhau. Cho nén khi
chon hinh dang cha xung dong bo ddy dit phai xét dén kha nang duogc cdc bién phap tach
xung khdc nhau. Trong méy thu hinh thudng diing cac mach vi phan dé tich Iy xung
déng bo dong, va ding mach tich phan dé ay xung déng b manh.

2. Dang tin hiéu dong bd day du

Hinh dang xung déng b ddy du rat phitc tap. Ngoai thanh phin déng bo dong va
d6ng bd manh, tin hiéu déng ho ddy di cdn chia céc thanh phan cho phép déng bo mot
cich chinh xdc v6i do 6n dinh cao. D6 13 cdc xung khia, xung can bang trudc va xung
can bang sau.

a) Xung khia

baéi vé6i tin hiéu déng bo ddy di, trong xung ddng bd manh ¢ cac rdnh goi la
xung khia. Phan nay sé xem xét tdc dung va céc tham s6 dac trung cla xung khia.

Néu cho xung déng bd diy dd ma trong dé do rong xung déng bd manh bing
2,57, (T 1a thoi gian quét xong mot dong) thong qua mach vi phan, sé duge chudi xung
nhu hinh 2-57b. Céc xung nhon duong cia né ding dé dng bo bo quét dong trong may
thu hinh, cdn cac xung nhon am ching anh hudng gi dén tinh trang 1am viéc clia bo quét
dong. Tix hinh v& 2-57b thdy rang: trong khoang thdi gian xuat hién xung déng bo manh,
xung dong bd dong bi mat. Cho nén trong khoang thdi gian nay bo tao dao dong cta
thi€l bi quét dong trong may thu hinh [3m viéc & ché dO tr dao dong, chid khong phai &
ch& d6 déng bo cudng birc. Déy 1a diu khong mong mudn. Bdi vi, do tdc dung tich luy,
mot s6 xung déng bo dong xuét hién dau tién sau khi bi gidn doan, khong thé ndo ticn
hanh ddng bd ngay bo tao dao dong cia bo quét ddng. Do db cdc dong trén clng cla
bitc anh truyén hinh bi r8i loan, vi ¢6 su xé dich theo chiéu ngang.

Xung déng bd manh

a}

b)

N [ gup—
- ¥ o ¥ =Y

§
LY
M
d}—Lr

<
- S
-

e) . P

Hinh 2-57. Tac dung cla xung khia.
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Mudn cho xung dong bod xuat hicn lién e & 161 ra cGa mach vi phan, phai ¢6 xung
khfa chit nhat tan s6 dong trong xung déng b manh; vi sudn sau cla cdc xung khia phai
Xudt hicén o thivi diém ma déng 18 xudt hién sudn trude cla cdc xung déng bo dong. Néi
cach khic, xung khia xudt hicn sém hon xung déng bo dong mot thoi gian bing do rong
xung khia thinh 2-57¢). Cho tin hiéu nay qua mach vi phan, ¢ 101 ra cia nd 8 duce tin
hi¢u nhu hinh 2-57d. Trong dé chudi xung nhon, ducmg xudl hién lién tiép vdi tan s6 lap
bang 1in s3 dong. Chudi xung nay chinh 12 chudi xung dé¢ dong bo quét dong trong méy
thu hinh.

Nhu trén ¢ trinh bay thutmg diang mach tich phan d¢ 1ach 1ay xung déng ho manh
tr xung dong bo ddy du. Tat nhicn khi tién hanh tich phan xung v& trén hinh 2-57¢, thi
tu dién ¢ s€ phéng bét dién tich mbi khi xudt hién xung khia. Nhung vi do réng xung
khia hep hon thoi gian guét mot dong 17, rat nhicu, nén xu thd nap dién cho w dién
van 1a xu th¢ chu y¢u. Nhitng xung khia nay lam cho dang dién ap & 160 ra clia mach tich
phan ¢d thém cdc rang cua ma thoi (hinh 2-57¢).

Bay gid ta x¢t trong truémg hop quét xen k&, hinh dang xung ddng bo day di phat
nhu thd nao d¢ dam bao déng bo chinh xdc.

- TH -

a) ﬂ H I l_] U I_I_I—.

—'nv:TH‘Ir2 - 1

b) L rru U eI .

t

That diém dang bé
Hinh 2.58. Dang xung dong bé manh d I8i ra cha mach tich phan khi quét xen k&,

Vi 80 ddng quét = trong mdi anh 13 s& 1¢, nén s& chu ky quét dong T, & pilta céc
xung déng bd manh k& 1iép nhau khong phai 12 mat s6 nguyén. Gid st khoang cdch tinh
wr sudm tnrde xung dong bd manh dén suon trude xung déng bo dong cudi cling trong
xung dong bo day 4t khi quét cde dong 4 1¢ (manh 18) 13 7,/2 (hinh 2-58b), con trong
xung dong bo day da khi quét cde dong s¢ chan (manh chan) 1a T, (hinh 2-58a). Cho
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acn this diém xudl hién xung khia so vai sudmn truGe xung dong bo manh khi guél manh
I¢ va manh chan phai khiac nhau. T4t nhicén, $0 xung Khia irong manh chan va manh & 1a
khdc nhau, va hinh dang xung doéng bd manh & 161 ra cla mach tich phan cung khac
nhau (hinh 2-58¢ va d). D¢ 1ién so sdnh, trén hinh 2-38¢ ciing v& xung dong bo manh da
tich phan khi quét manh chin va manh ¢ (dutmg it nét). - _

NEu nhu xung dé déng bo tang tao dao dong cua ho guét manh nhu hinh 2-58¢ va
hinh 2-58d. thi thoi didm déng bo trong manh chdn va manh 1¢ s€ trai qua khoang thin
eian khac nhau sau khi xuat hién xung déng bd manh, i ia ¢6 su x¢ dich thon glan Az,
10 qua 14, ciac dong so ¢ khong
nam chinh gita cdc dong s¢ chan,
tham chi ¢6 kha nang sinh ra hi¢n
lrong chap dong. [ac ¢6 hién wong
chap dong, do phan giai theo chidu
doc cla anh truyén hinh giam di

. . NV . . Nguang dé
moOL nda v k& cau dong kha 16 rét.

chuyén trang tha

1on nita, khoang thdi gian A, nay

lai thay déi khi mic nguting chuyén at.
trang thdi tang dao dong trong bo Hinh 2-59. \t,thay d6i theo mic ngudng chuyén
quét manh thay déi, khién cho viée trang théi clia tang dao dong.

quét cic dong khong ¢n dinh (hinh 2-59). Vi vay phai thay doi xung ddng bo manh vE
(rén hinh 2-58a vit b sao cho dang xung dong bo manh da tich phan d6i véi manh chan

va manh 1¢ gidng nhau hodn wan. Lic do At = 0,

Dang xung da tich

phan vé irén hinh 2-58c¢ va o Ta Ja'?

d khdc nhau la do hai M ﬂ I—LJ_LTLI—U_U—U_LI[_L
nguyén nhan: MO 1a tin s6 ]
lap cla xung khia bing tdn o, 1 [ UL,
(7 dong, va tha hai la doi !

véi cdc manh ¢, khoang
céch tinh tr sudn trude cua

xung déng bd manh dén
: 8 A AN AN

sudm trude cha xung dong
bo dong cudi cang 1a 7,/2:
con doi vdi cde manh chén, o | N O N N N N NS NS N
khoang cich nay la f,. r r rvrrvrrr r

—~¥

N¢u 1dn s0 clua XUng  Hinh 2-60. Xung ddng bd manh vai xung khia cb tan sé bang hai EN
khia chon g&p doi tan sO t4n s6 dong.
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dong (hinh 2-60a va b), thi dang xung déng bo manh & 101 ra cud mach tich phan doi vai
manh 1¢ va manh chéan thoat nhin gidng nhau.

Tuy nhién, ngoai xung dong bd manh ra, ¢on ¢6 xung dong bo dong dat ién mach tich
phan. Cd mdi 1an xung dong bo dong xuat hicén, tw dién cua mach tich phan lai nhan thém
mot 0 dicén tich nhat dinh. Trén hinh 2-61 v& doan tang cua dién dp da tich phan. Khi quét
cdc manh chin,lic xung ddéng bo manh xudt hién, hau nhu rén w dién ¢da mach tich phan
khong con dicn tich nita (dudmg lién nét trén hinh 2-61c).

Con khi quét cdc mianh s 1€, Ite xung déng bd manh xuét hién,trén w van con
mot s¢ dién tich nhat dinh (dudng ddt nét trén hinh 2-61¢). Do d6, néu chr tang 1an s6
fap clia xung khia nhu trén, thi thoi diém déng bo bo quét manh trong may thu hinh
trong manh I¢ va manh chan van

¥

con 16n tai su x¢ dich thoi glan a)
khong mong mudn lp A Di

nhidn, Ar,<<Ar, nhung clng di

L

lam cho bo quét manh trong may
thu hinh lam viéc kém On dinh. Vi
vay. phai tim bien phdp d¢ cho i
sO Ar.= 1),

Bi¢n phap thuong dung la
ba tri xung dong hd dong cudi

cing cdch xa suOn lrudc xung
dong b manh. Vi du, theo ticu Hinh 2-61. D6 thi gidi thich su khac nhau giita
chuan OIRT, doi v&i ¢cac manh ¢, doan tang cac xung da tich phan.
khoang cdch U sudm trude cla xung déng bo dong cudi cing dén sudn rude caa xung
déng bO manh & 1a 3,57, con ddi véi manh chan 1a 37, Lic d6 doi véi cdc manh chan
cling nhu ddéi vai cde manh ¢, sau khoang (hai gian dai do. dién ap con lar trén ty dicén
cita mach tich phan lae xung déng bo manh xudt hién gén nhu bang nhau.

by Xung can bang

£ khoi mat xung dong bo dong trong thisi gian tr sudn trude cla xung dong bo
dong cudi cling dén sudn trude cia xung dong bd manh, phai bo tri motL s6 xung hep got
ia xung can bing trude. Tén s¢ lap cla xung ¢an bang trude gap doi tan s6 dong; cdn do
rong cla né bang 1/2 d6 rong xung dong ho dong.

Do khoang cach 1 sudn trude xung dong bé dong dau tién dén sudm sau cua xung
déng bo manh trong manh chidn v manh ¢ khdc nhau (hinh 2-58a va b), nén dogn giam
clia xung déng bd manh da tich phan ciing khong gidhg nhau hoan wan v¢ hinh dang
(hinh 2-58c¢, d). B¢ khac phuc, sau xung dong hd manh ¢ling phai ¢6 mdt s6 xung hep
goi 1 xung can bang sau.
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8O xung can bang cang nhidu, dang xung dong bd manh da tich phan cla Ccac
manh k& GE ¢hng gidng nhau. Trong thue (€, ty theo yeu cau dbi vai mie dd chinh xdc
clia vice déng bo va phuong phip tao ta xung dong bo ma chon s6 lugng xung can bang
rude va sau, thuding khodang 5 dén 10 xung.
¢) Tin hiéu dong bo day du

Trén hinh 2-62 v& dang xung dong bo day di cda c¢dc manh chdn va manh ¢
thutme eap. DO rong cta xung dong ho marh chon Lrong gidi han (2.5->3 . T <O
xung khia trong xung déng bo manh 14 5 hoac 6wy theo phuong phip tae xung dong
bo: song lal thuan tién cho vice su dung cac so dd khac nhan d¢ tao xung dong bo: va
(rong Mot 83 trudng hop, o6 the don giin so dé ho tao xung dong bd.

¥

- Khodneg xod mdnk—

+——  Batd3u manh

¥
&
LEv]
ey
¥

3T, ———> aT,

b 4

FTTTTT LR A rd
?524T525T1¢2¢3‘T415¢8? '}'1

Khoding xod mank »

——  BAldau manh Il

Khodng Ton .
oﬁang\ 4 pe—Can bing soe—w
hé manh

T T T LU T T TTT 17
T262 ? 2‘.’53T 254¢ 265¢ 266‘? 26?’T 2{38‘? 269* 2?(]¢ 271 ¢2?2T T 283T

a) Chi tiét xung ddng bo manh theo tiéu chudn 525/60

+—Can bAng 1ude—e 4

| Khodng «od mank »

—— Baldiumanh|

-—2 51=—-—v4—2.5Tc-—-4—-2 AT,——»

- Khodang xod mand >

«—— Bt dau manh Il
Cén bang Xung §0r1g Can bing
truéie bd dimg sau

b} Chi tiét xung déng bd manh theo tiéu chugn 625/50

Hinh 2-62. Dang xung déng bd ddy dU theo hai tiéu chudn 525/60 va 625/50.
N nhu cho xung déng bo ddy di nhu trén hinh 2-62 thong qua mach vi phan, s¢
duoc chudi xung nhon tich cue duong va am. trong dé, trong khoang thii gian xudt hi¢n
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xung dong b manh, xung can bang rudc va sau, tan so xung nhon edAp doi 1an 8¢ dong.
Mudn cho vice dong bo 6n dinh, phai thicl k& va didu chinh cho tan sd dao dong réng
cua ting dao dong trong bd quét dong ¢tta mdy thu hinh, & ché dd tr dao dong hat thap
hon tan s¢ dong. Pong thai, didu chinh xung dong bo d¢é cho trong khoang thoi gian
truyén xung déng bo minh cing nhu trong tharl glan truyén xung can hang LruGe va sau
tang dao dong cia bd quét dong fam vice ¢ ché do chia tan 2:1. uie 1a cach mot xung
nhon déng bo mot lan. Nhu vay. thit bi quét dong véan lam vice binh thudong, thuc hitn
vice ddng b véi phia phat.

So v cac h truyén hinh st dung trong cie linh vue khac, dang xung déng bo day
i do bd o xung dong bo dit tat cde trung tam truyén hinh quang ba tao ra fa phic tap
nhit, Con dang xung ddng bo ddy di trong cde he truyén hinh cong nghi¢p ¢ thé don
gian hon, Tuy theo phuong phap phan tich anh va cdc cong dung clia ting hé thong
truyén hinh ma chon xung dong bo ddy du cho hap 1

Dang xung dong bo day @i ve iren hinh 2- 62 1 dang xung déng bo diy du hoan
thién hon ca; hai vi nd d@ xE dén moi nhan (& 4nh hudng dén tinh chinh x4c cua vite
dong ba. NG duoe dung ¢ hau hél ciae nude rén the gidi. Dung dang xung ddng bo day
dd nay vira ¢6 kha nang cat thién chit luomg anh truyén hinh; vira ¢6 kha nang st dung
nhidu bicn phap don gian, khdc nhau dé 1d<.h |4y xung dong bo manh. trong dd ¢d bien
phap dung mach tich phan.

. Bo tao xung dong bo

Bo tao xung dong bu phai tao ra duoc 1L ¢a cac loal xung da neu. cO dang ¢an

thict, 1an sO that 6n dinh v quan he tho glan oilia ching khong bidn doi. Néu khong
chat Juong anh truyén hinh s¢ bi anh hudmg nghiém trong.

Bo tao xung déng b ¢ ba phén chit yeu: khéi tao tin hi¢u chufn, khoi hinh thanh
xung va khdi khuCch dai - phan phdi xung.
a) Khoi tao tin hiéu chudn

Nhim vu cta khoi nay la tao ra cdc tin higu chufn mi tan 6 va pha gida ching
luon aon ¢é mot 1 s6 nhit dinh va dat dudc 6n dinh 14n ¢ can thict.

Trong trudmg hop gquét xen k&, vi moi anh qudt g6m ¢6 hai manh nén an s6 qudt
manh /;. bang hai ldn tin 0 dnh:

Jo=2n, (2-94)

trong d6: 2, - 50 anh truyén trong mot giay.

Goi - 1a ¢ dong quét trong médi anh, thi quan hé gilta tan sG dong f,, tan $0 manh
i vasa dong quét trong mOt manh /2 [a:
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FATI SR R {2-93)

Crigh st & cta bo tao tin hicw ban dau 1a £ mudn nhan duoe tin so minh
phal cho tin hicu ¢ 1an s/ thong qua bd chia tn ma he s chia cua nd e 2720 Vo
dong - trong maoi dnh a6 1 nén 2/2 khong nguyén. Thue hién chia tan md hé sO chia
khong neuven, vé mat k§ thudt 1 rat phic tap. Chinh vi th¢ ma tan $6 cda hd tgo tin hicu
ban dau thuong chon pdp doi an s¢ dong. T hicu nay sau khi qua bO chia tian 207 <8
nhan duoe tin s¢ manh . va qua bo chia (An 2:1 $8 duoe 1an s6 dong f,,. hinh 2-63. Nhu
vaty, ¢ 180 ra cla khat tao tin hicu chuan nhan duce ba toai Lin hicu ¢6 tn $O tuong ang
la: 2f5 fre va [

B tae sdng
hang thach

anh
. e 2.
Chuyén ‘|
Tt bd tao =, mach R L )
(b3 tao xung : B& tao tn higu [ Chia tan
: . ban dau 2f, 21 s D
dang bé bén ngodi " > :
Chia tdn p
3 .
Bélaw tin hiéu So pha o
ban diu 2f, [ pha o DE0Ap
mang dién

Hinh 2-63. S d6 chirc nang cba khdi tao tin higu chudn khi quet cach dong.

Trong khai tao tin hi¢u chuan, cdn ¢é mach ty dicu chinh 1an 6 gém co mach so
pha v phin (0 didu chunh tdn s8. N6 dam bido cho Lin s8 manh /. vil Lin $6 coa mang
cung céap dién cho trung tam truyén hinh Tudn tudn déng o vt nhau.

L.dc tan ¢ manh £ va 1an s6 cha mang cung ¢ap dién cho trung tam truyén hinh Ja
dong bo, thi nhidu xudt hién én man hinh do ngudn ¢ap dicn sinh ra (cae dai den hoac
rang ngang hoite cde dudng thang doc bi udn cong) khong di dong nira. nén khong gay
cho mat tamot cam gide 21 ro réL

8o dé cu thd ctia phan W diéu chinh @n s8 tuy thude vao sodé cua bo Lao tn hidu
han ddu. NSu nhu bo tao tin hicu ban déu 1 bo o dao dong didu hoa dung mach vong
/€ (trong thue & thuomg dung), thi phén wr diéu chinh [ din dién khdng hoae didt bicn
dung varicap. N&u bo 190 tin hicu ban dau [d mot bd tao xung (da hai hode dao dong

nghet) thi phan tr didu chinh tan s6 thudng 1a bo khudch dai mot chicu (he so khucch



dai ctia it khone nhdt thict phai 16n hon 15, d€ diéu chinh dién dp mot chito cung ¢ip
cho b tao xung.

Van dé dong bo vilta tdn s& manh va an s0 cha mang cung ¢ap di¢n ¢hi ¢ ¥ nghia
kil ma dién ap cung cip cho cde mdy thu hinh v cho trung tam truyén hinh cliing lay
mat mang dién chung. Lic tién hanh trao doi truyén hinh gilta cdc nude. cdc thanh phd
ma khong ding chung mdt mang dién, hoac trong cac thiét bi cho gquan su (Ot hon hét 13
ding bo tao dao dong bang thach anh ¢6 do on dinh tdn s6 cao. Thong thudng, do on
dinh tin $6 wong d6i Al ca bo tao dao dong bang thach anh phai nhd hon 0.02% ; ude
oi@i han bién thién cda tdn s6 dong 14 1562543 1z

b) Khoi hinh thanh xung

Nhiém vu ctia khdi nay 13t cde tn hicu ¢d tan sb 2f;,, £, va /i tao ra cde loal xung ¢
hinh dang ¢an thiét, déng thivt 1am bao ddm che quan hé thoi gian gilta ching phd hop vdi
tidu chudn truyén hinh di quy dinh. Khai hinh thanh xung 1a mot bo phan phic tap va ¢d
nhidu ting nhat trong ho tao xung déng bo. NG thutmg gom cde phan W chinh sau: Tao
xung, khuéeh dai, uon xung. han ché, mach vi phan va tich phan, lam cham xung v.v..

I1dy phan tich mot irong nhifu phuong dn tao xung dong bo day da cho may thu
hinh. Xung nay cd thé xem nhir "tong cta nhidu chudi xung don gian hon” gém cd:

~ Chudt xung dong ho dong nhung bi gidn doan trong khoding thoi gian bang 8 lin chu
ki quét dong. Trong khodng thoi gian nay, bd i xung can bang va xung dong bd manh.

- Xung ddéng bo manh rong 2,57, trong ¢6. ¢6 xung khia, vdi 1an s6 1dp cia nd
bang hai 18n tan <G

dong. E)a:.’a: d E}azhai e | yan1 -t

- Chudi xung can
, o — g
bang xudt hién trong oa
khoang thot glan 7,571,

- . ~ Ba ha

Trén hinh 2-64 v¢ e
mol trong nhing so do | )
khoi don gian cta khdi 2 Té 1 Da ha reon 24— 1o 2 Han
hinh thanh xung donp — :
ho ddy du. Qud trinh  a _ Pa hai - m ) N ra
N . Tré 2 8 Tron 4 Iron 3
hinh thanh cdc xung

déng bd duge mo 1a

i Hinh 2-64. Sa d6 khdi hinh thanh xung déng bé day da.
trén 36 thi hinh 2-65.

Xung t4n & manh (hinh 2-65¢) tr khdi tao tin hicu chuan d6ng thai dat 1en hai ho
da hai 1 v 3 trong hinh 2-64. Bo da hai thi nhat tao ra xung tan s6 manh rong 2,57, (hinh

2-65d). Ding sutm sau cia xung nay d¢ kich thich bo da hai 2. O 181 ra cha 2 nhan dugc
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xung 1dn s manh rong 2.5 17, (hinh 2-63¢). Bo da hai thi ba tao ra xung 1in sO manh réng
757, thinh 2-G5g).

|
a) ‘ \
TR RN
b 1 >
| l .
c) | ¢
‘| ‘ >
) | ] t
z) 1 r‘
| 1. ] »
< o [y [ [ Ty l
i) l i g

k) tré {
>

yo - g

- J n_ n_n 1,

Hinh 2-65. Qua trinh hinh thanh xung dong bd day du.

Xung ¢é 1dn 0 pap doi 1an 6 dong (hinh 2-65b) kich thich ho da ha 4. G 163 ra
cta da hai 4 nhan duve chudi xung ma do rong cla nd bang do rong xung khia trong
xung donu ho minh. Chudi xung nay cling véi xung trén hinh 2-G3¢ dat 1én bd ron th
nhal. O 167 ra cla ho (ron 1 nhan duge tin hi¢u hinh 2-65h; hinh dang ¢ha nd giong nhu
dang xung déng bo manh cin tao ra.

e dam bao didu kieén thoi diém xudt hién xung dong bo dong va xung can hang

"trang véi" thon diém k&t thide xung khia, trong mach hinh thanh xung dong bo dong va
xung can bang phai mic thém day ¢ (rd 1 va ud 2). BO da hat 5 1o ra chudi xung can
bing ¢6 0 rong cdn thidl. Chudi xung nay cing v@i tin hi¢u hinh 2-65g dat 1¢n bd tron
thir hai. Chudi xung ¢an bang chi xudt hién ¢ 101 ra cia bo tron thtt hai trong khoang thai
gian 7,5 1, (hinh 2-651). Sau dé iron tin hicu hinh 2-65h v i 1ai b ron thad 3 s& duoe
tfn hicu hinh 2-65k, 61 cho qua bd han bién (1IB) s& nhan duoe tin hi¢u hinh 2-651

BO da hai 6 Lao ra chudi xung dong bd dong. NO cling v tin hi¢u hinh 2-65g dat
ien bo tron 4. 130 tron thi wrtat khi cd xung hinh 2- 65¢ xudt hien. K& qua, duece chudi
xung dong b dong, bi gian doan trong khoang thai gian 7,57, (hinh 2-65m). Tin hicu

hinh 2-651 v m cling dat 1én bo teon 3, § 101 ra cuia bo 1ron nay nhan dugce xung dong bo
ddy di (hinh 2-65n).
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¢} Khéi khuéch dai -phdn phoi xung

Céc thi€l bi khidc nhau trong mot trung tam irayén hinh cén sir dung céc loai xung
do bd tao xung ddng bo tao ra. Vi vay, ting loai xung phai duge phan phdi dén nhicu noi
sit dung. Thong thutmg, qué trinh truyén xung déng bd trong trung tam truyén hinh si
dung cédc loar cap. Chéang han xung d6ng bo dong va xung dong bd manh phai truyén
dén cac thiét bi kiém tra hinh, cdc mdy hién s6ng, cac camera truyén hinh va ho tao tin
hi¢u bd vét den. Khéi khu@ch dai phan phdi xung dam nhén nhiém vu nay.

Trén hinh 2-66 v

» o s . — | ldngra j—— ral
so dd kh6i cua khoi l:
khllf:(.‘h dal phan Phol Tir khéi hinh T téng[a — ra 2
xung. Sau khi khuéch thanh xung ——— _

. . . .. khuyéch dai »| tangra |——
dar s¢ bd (khi can cal S——*  nhanbién >

thién dang xung) va han #>| tangra |[———o

bién méi dat xung Ién

cac tdng. Tdng ra cla E: "
khoi khuéch dai phan Hinh 2-66. So a8 khdi khugch dai phan phéi xung.

phéi xung thutmg Ia
tdng khuéch dai emiter. Néu trés khang ra cia tdng nho thi méic mot s6 cdp déng truc vao
mot tang ra. Trong tru¢mg hop ndy, téng rd khang cla tang giam nho va bang pin (p 13
tr&r khdng séng cua cdp; n 12 s6 cdp mac vao mdt 1ng ra).

Trong trudng hop ¢6 nhidu thict bi ciing ddng mot loai xung ma déu 1ap trung & mot
chd thi 16t hon c 13 truyén loai xung nay d&h noi st dung, réi méi phan phoi cho cac thiél bi.

Céac thiét bi méic

. " R J A i n a)
vio 161 ra cua khoi Eﬂ Eﬁ i Eﬁ ]
khuéch dai phan phéi thiét bi 1 thidt bi 2 thiél bi 3 ﬂ
xung, ¢6 thé thuc hién

a) thiét bi 4
theo phuong thic n6i

uép (hinh  2-67a),
song song (hinh 2- . A thiét bi 1
67b) hoac hén  hap.
Ap dung phuong thic

NN b thiét b 2

nao 13 wy timg thiét

bi cu thé, sy sap x&p

gifra cdc thiél bi va thiét bj 3

yéu cfu vé tinh 6n

dinh. Hinh 2-67. Méc ndi tiép va song song cac thiét bi vao mot 18i ra.
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Khi méac theo phuong thic song song, tri s di¢n dung mac ¢ dau cudi cua cap kha
I¢én s& pay ra sy phan xa xung. Khi méc theo phuong thie ndi ti€p, dién dung vao cua
thiét bi phan bd theo chitu dai clia cép, gay nén tinh khong dong nhat. Do d6 xudl hién
hicn tuong phan xa nhicu lan, vi vay, mdi thiél bi phai thong qua bo loc phdi hap (got la
phdi hop hoac ngan cdch) dac bict dé b lai tinh khong dong nhat nay. Tré khdng vao va
ra ciia bo loc nay phai bang try khdng song cha cap. Pac tuy&n tén s6 gila 161 vao va 16i
ra va nhdnh r& phai bang phang; con dac tuycn pha cda ching phdi 1a mot dudng thang
trong ¢a dai tdn 6 da cho. '

BO loc hinh 2-68a ¢ th& thoé man cde yéu cAu néu ra & trén. Mach nay ¢ thé bién
thanh mach cdu hinh T (hinh 2-68b), véi cac than sG sau:

R L=
L =——10 :l~—m~; L, _Rm” D) O :—2—: (2-96)
ma,, 2 Rw ) 2mw,, T omRaey,

trong do:  R- tré khdng vao vara ctia bo loc, chon bang trd khang sOng cla cap;
@,, - 14n ¢ gici han cla bo log;
m - he 56 d6 ddc dac wydn cha khau di pha.
Can luu y rang phai xét dén dien dung vao ctia thict bi mac song song vdi tu dién C
Khi m= —2 = 0,707 méo pha clia bd loc ndy nho nbat. e dd, méo tan sO trong glal
14n dén 0.5 @,, tuong dai nho.

Khi m < 1, dién cam £, ¢6 gid tri am, nén khong ¢6 kha nang thuc hién bang mot
cudn day ricng. Vivay, trong thyc (&, sir dung b loe bao gdm hai cudn day mac ndi ticp
(hinh 2-68¢). DO ghép gilta ching chon sao cho di¢n cam &ng cha hai cudn day bang
2/, va dién cadm cha mdi cudn day bang /., + Lo

c, c
T O -
! F'JT}-L?] T'TIR;L*3 ! b‘_\«‘r—wJ 3 VT 3

C, ==
) .__J‘Etr,_d ) _/_"1; P

a) b) ¢) 5

Hinh 2-68. Cac bd loc phdi hgp.
2-10. TIN HIEU AM THANH
1. Nguon goc am thanh

| Ay tay bat vio day dan, day dan rang Ién va phat ra ticng. Ti¢ng dan ngan dai cho
den khi day dan hét rung thi am thanh ciing tat. Néu ta g8 réng, mat tréng rung 1én va
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cling phat ra ti¢ng. Lay tay s& vao mang mot cai loa dang kéu thi lay ta cam thady mang
loa dang rung dong.

Nhu vay ta ¢6 thé két luan: am thanh 13 do vat thé rung dong, phat ra tiéng va lan
truyén di trong khong khi. SO di tai ta nghe duge am thanh 14 nhd ¢6 mang nhi. Mang
nhi néi lién véi hé thong than kinh.

Fan sng am thanh tlr val thé rung dong phl ra. duoe lan truyén trong khong gian,
101 tai ta lam rung déng mang nhi theo ddng ohip diéu rung dong cta vat thé da phét ra
ti¢ng. Nher d6, ta nghe duge am thanh. Khong khi 12 moi trudmg truyén dén am thanh.

Am thanh cling truyén lan ducc trong cac chat khi, chat 16ng, chal ran v.v... nhung
khong truyén lan duce trong khodng chan khong.

MOt 6 cht truyén dan am rat kém., Céc chat dan am kém thudng 1a loai mém, xdp
nhu bong, da, ¢d kha. Cice chal nay, goi la chat hit am, duge dung 6t trdmg cdc rap hat,
cdc phong bd am v.v.... d¢ hit am, gidm tiéng vang.

Van tée truyén lan cha am thanh phu thudc vao chat truyén am. Vi du khong khi 13
340 m/s, trong nudce 1a 1480 m/s, trong sét 13 5000 m/s.

Trong khong khi, t6¢ d6 truyén tan phu thudc vae nhiét d6 va dudc tinh theo cong thic;

. [7"
=331 (mys); 297
273 (m/s) (2-97)

trong dé: 77 - nhi¢t do tuydt ddi ciia khong khi.

Nhu vay, nhi¢t d9 cang cao thi am thanh truyén cang nhanh. Ngudi ta thudmg chon
¢ = 340m/s, t6c do twang tng véi T = 290°K (tie 1 17°C),

Trong hanh trinh truyén lan, néu gap phai céc vat chuGng ngai nhu tutmg nii d4
v.v... thi phén 16n nang luong clta am thanh $& bi phan Xa trdt lai, mot phan nhd tiép tuce
truyén lan v¢ phia trude. Con mot phén nho nita cia nang luong am thanh bi co sét véi
val chudng ngai, bién thanh nhict nang ticu tan di.
2. Cic dai luong vat 1y clia Am thanh
a) Tan sé

Tan s6 cita mot am don 13 s6 14n dao dong cia khong khi truyén dan am trong mot
gidy dong ho. Khi ta pdy not mi cha dan thi day sé rung 330 lan trong mot giay. Ta goi
14n $6 cta am mi 14 330 [z, Bon vi cna 14n s6 14 Hée, viet tat 13 Hz, 1 ki 16 Héce (KHz) =
1000 11z, 1 mega ée (MHz) = 1000 kI1z = 1.000.000 Hez.

Téan s& biéu thi do cao clia am thanh: ti€ng trdm c6 tdn s thap, ti€ng béng ¢ 1dn-
86 cao. Tai ngudi ¢6 thé nghe thdy duge cac tn s6 thdp 6i 16 1z va 1dn s6 ca0 t6i
20.000 Hz. Dai tdn s6 tir 16 Hz dén 20.000 Hz goi 13 dai t4n s6 am thanh, goi 14t 13 am
tan. Nhing am o6 1dn s& dudi 16 Hz goi 1a ha am. Nhiing am ¢6 t4n s6 trén 20.000 [z
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goi [a sicu am. Dong dién c6 t4n s¢ trong khoang 16 Hz dén 20.000 Hz goi la dong dién
am (an.

Ung v&i mdi 14n s& dao dong f¢o chu ky dao dong 7" 1a mot budce séng 4. Chu k¥
ctia dao dong Am thanh 12 thoi gian am d6 dao dong duge mot [an. Chu ky ky hicu ta T,

¢t dom vi 12 giay ()T = — . BuGe song cla am thanh ky hi¢u bang A ¢d don vl la mét

Tacé A = CT la téc do truyén lan cla am thanh trong khong khi (C = 340mis). T
13 chu k¥ ctia am thanh. Vay budc song cla am thanh chinb la khodng truyén lan cia am
thanh tucng Gng véi mat chu k¥ dao dong. Budc song cia am thanh trong tng trong dai
am tan 1t 21,25 m dén 0,017 m.

Trén thuc t& mot am phat ra thudng khong phai 1a mot am don, ma la mot am phc.
Am phitc ndy bao gém am don va mot s6 am hai ¢6 tdn s6 gdp 2, 3, 4 v.v... 1an am don.

Trong dai am tdn, ngudi ta chia ra: liéng tram tir 16 11z dén 300 Hy, tiéng vita 1 300
17 dén 3000 1z, tiéng héng (hay tiéng thanh) tr 3000 Hz dén 20.000 Hz. Tiéng ndi cla
ngudyi thukmg ¢6 1dn s0 wr 80 Hz dén 1200 Hz. Cic nét nhac & bal do thit ba ¢6 tén s6: dé:
262 Hz, ré: 294 Hz, mi: 300 Hz, pha: 349 Hz, son: 392 Hz, la: 440 11z, si: 494 Hz.
b) Ap sudt am thanh

Séng am irén khong 1a dang nhidu loan vat 1y trong khong khi, moi trudng dan
hai, chay ql.{a khong khi véi tdc do von phu thude 361 chit vao nhié¢t d6 khong khi (cha
khong vao ap sudt khong khi tinh). 0 ldn wic thdi cha s6éng o thoi diém riéng trong
khong gian va thoi gian ¢ thé duoe biéu dién theo nhitng cdch khéc nhau, vi du do dich
chuyén, ¢ do hat, 4p sudt. Tuy nhién, tinh chat dugc sir dung va do rong rai nhal cua
séng am 12 4p suft am thanh, thang gidng trén va dudi 4p sudt khi quyén do séng gay ra.
4p sudit am thanh goi 14t 1a thanh ap. ap sudt do am thanh tao thém ra & mot diém goi 13
thanh dp & diém d6. Han vi thanh ap la har. Mot bar 13 thanh 4p tée dong 1en mot dicén
lich 1 em® mot fue 1 din. 1 bar = | dinfem®. Ngay nay thuémg sir dung don vi pascan (Pa)
do thanh dp. 1 bar = 100 KPa, 1 Pa=1 N/m’. '

Atmotphe (atm) dp sudt thuong khoang 10° pascan (Pa) trong 11¢ don vi qudc 1€,
dp sual am thanh thudng 12 phédn rat ehd cla dp sudl khi quyén. Vi du, dp sudl am thanh
nghe dugc 16i thidu (ngudng nghe) & 2000 Hz 1a 20 pPa, hodc 2(10) " atm.
¢) Mite dp sudt dm thanh

Ap sufit am thanh quan trong d6i vdi k¥ thuat dién 1t ndm trong khoang 1ir tiéng
én yéu nhat vin cd thé pay nhiéu cho ghi 4m t6i nhitng &m manh nhat ma mang loa 6
thé phét ra. Khoéng niy x&p xi 10°% Do d6 d€ thuan ti¢n, céc 4p sudt am thanh thuémg
duoc vE trén thang loga goi 12 midc 4p sudt am thanh hiéu thi theo dexiben (dB).
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Bdxiben, don vi ding cho nhidu muce dich trong k¥ thudt dién i, bat ngudn W k§
thuat am tén (trong dién thoai) va duge goi theo 1eén coa AG.Bell. B vi nd O thang loga
nén cdn gid i chuin d¢ so sdnh gicng nhu & nhiing npanh khac caa k¥ (thudt Jdicn . dp
suil chudn ddi voi am thanh trong khong khi, tuong Gng vai O dB, duge dinh nghta nhu
ap sudt am thanh 20 pPa (trude day 1a 0,00002 dinfem®). DG 12 &p sudl am thanh chuan
pr. Nhu vity mic dp sudl am thanh [, theo dexiben twong dng vGt dp sudt am thanh p
dudge dinh nghia bo

i, = 20log(pip,) dB (2-98)

Ap sull chuan p, xdp x1 dp suat am thanh nghe duoe y&u nhit ¢ 2000 Hz, Do do,
phan 16n cdc gid tri dB cta mdc ap sudt am thanh déu ¢6 dau duong.
d) Cong sudt am thanh

Cong sudt am thanh 4 ndng lugng am thanh di qua mot dign tich 5 trong thini gian
mot giay. Cong sudl am thanh £ ¢6 thé tinh bang ¢ong thie:

P = pxsv; (2-99)
trong dé: p - thanh ép;
v - 18¢ do dao dong clia mot phan tr khong khi tal dd,
5 - dicén tich.

Cong sudl am thanh tin theo vdt (W), Sau day la mot ¢ am thanh cta mot sO
ngudn am. SO liéu ndy chi ¢d tinh chat tham khao: may bay phan hye: 10.000 W, bida
may: 1 W, 010 van tai phong nhanh: 0,12 W, n6i chuyn hinh thudmg: (0,0003 W,

Cong sudl am thanh néi chung 1i 1& vGi binh phuong dp sual am thanh. Tang gdp
doi dp sudl am thanh s€ lam tang gdp 4 cudng do trutmg am thanh, doi hoi gép 4 lan
cong sudl tr ngudn am thanh.

e) Cuong do dm thanh
Cudmg d¢ am thanh / 1a cong sudt am thanh di qua mat don vi dién tich 1a 1 em’.
ID
I = = pv (2-100)
S

Ba dai luong 4p sudt am thanh, cong sudt am thanh. cuong 46 am thanh oan licn
véi nhau: P = IS = pys. Ca ba déu bidu thi do 16n nho coa am thanh. Am thanh ¢6 ning
luomg cang 16n thi cong sudt, cudng do va ap sudt cua am thanh cang lon.

3. Sur thu cam cua tai nguoi doi véi am thanh

Ngudi binh thuomg ¢6 th¢ nghe duoc am thanh trong dai 1dn s¢ 1 20 1z dén
15.000 [17. C6 ngudi nghe duge cae am thanh ¢4 tan 6 cao hon, ¢6 npudi lai chi nghe
duge cde dn 86 thip hon. Ngudi gia nghe ti¢ng thanh kém hon ngudn tré. Ky hicu quoce
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€ 11z (hee) duge ding cho téan 6 nghe duge cling nhu phan con kgl cta mién tan so. Céc
gidi han (dn s6 nghe duge chi 1a xdp xi, bdi vi & dudi 20 Hz cde cam gide xde gide hoa
ian véi cam gide nghe d rén déi han dudi do. Hon nita chi ¢6 nhiing ngudi tre méi nghe
duoe cée am thudn gan hoac trén 20 klz, giGi han trén danh dinh.

Ngudi ta phan biét duge khoang 130 mic thanh dp khac nhau, md&i mice cach nhau
| dB. Tai ngudi nghe nhay véi cde 14n 6 trong khodng 500 11z dén 5000 11z & khoang
1én ¢ nay chi ¢én ngudn am thanh ¢é thanh dp nho, nghe cling duge 16 khong kém gl A
cice khoang 14n &8 cao hay thap ¢é thanh ap |én.

[Tinh 2-69 bicu thi pham vi
nghe duce coa tal ngudi. Cdce

dudng cong trén 1a cdc dudng 120 W

déng am, biu thi mic nghe to

dB

- e . s 100 |- 100
bang nhau. CO6 cac dudmg dang ;

am O phon, 20 phon, 40 phon, 60 a0
phon, 80 phon, 100 phon, 120

phon. Phon 13 don vi do d 1o nho 60
cta am thanh thong qua do nhay

40 |-
chi quan cta tal ngudi.
Khu vuc gi¢i han bang 20
dudmg gach didt quang la khu vye 0
am thanh thudng gap nhat. Cac
- . & . o ) H
duong nay déu vong xudng O 60 100 1000 10000 2

khoang gifta, cdn & hai dau thi
nang 1én. Ta thdy tuy mifc thanh
4p ¢6 khdc nhau kha nhiéu, nhung tdn s6 am thanh khic nhau thi tai ta lai nghe o nhu
nhaw. Chang han, & idn s¢ 1000 Hz ¢6 mifc thanh dp 40 dB cling nghe tto nhu tan s¢ 70
117 ¢6 thanh dp 70 dB va tan ¢ 3000 Tz ¢6 thanh dp 35 dB.

Hinh 2-68. Vang nghe dudc.

Tai ngudi con ¢é thé phan biét duge nhitng am sic khac nhau. Am sic 14 sdc thdi
riéng cta am thanh, gidp ta phin bi¢t duge cac nguén am khdc nhau. 1ai loai nhac cu
ciing dao mdt ban nhac nhu nhau, nhung nghe khéc nhau, vi am sac khdc nhau, Hai am
phdc ¢6 am co ban gidng nhau vé 1dn s6 va bién do, nhung hai am cé tin s& va bien do
khdc nhau v.v... nén ¢6 am sic khac nhau.

Tai nguds lai ¢6 kha nang-uu tién nghe 1o cde ticng ma minh nghe guen. Chang
han ngudi Viél nam nghe tiéng Viél khi thuyét minh phim, r6 hon tiéng ngoai quic.
Npudi ta ¢dn ¢6 thé xde dinh duge hudng 4m thanh truyén t&i, nhdt ¢6 hai tar. Vi vay la
¢6 thé nghe duoc am thanh 1ap thé.



4. Nguyén Iy bien doi am thanh thanh tin hiéu dién va nguoc lai

Am thanh khong thd true 1iép truyén di trong mot khoang cach quid xa. Vi vay,
d€ truyén am thanh, mot he thdng thiét bi s€ bicn dé1 nang luong am thanh thanh tin

hic¢u dién, cée tin hi¢u di¢n nay s€ dugc truyén dén phia thu, tai d6 thye hién hi¢n ddi
nang lueng tin hicu dién thanh am thanh ban dau.

Thict bi bicn déi nang lugng am thanh thanh nang luong dién 14 micro. Dang
dao dong am tan & ddu ra cta micro phai ¢d dang giong nhu dang dao dong am thanh
dua 151 micro.

C6 nhiéu phuong phap bicn d6i nang Jugng am thanh thanh nang luong dién su
dung trong micro. Nguyén 1y 1am vice cla cde micro 12 st dung cdc tinh chat dién,

hay (inh chit co hoe d€ tao ra dong dién tuong ung v&i su bién ddi cha dp lue do am
thanh gay ra trén mang micro.

Am thanh sau khi ducc bién déi thanh tin hicu dign 8 dude luu it hay truyén
dan. phuc vu cdc chite nang nhal dinh.

Qu4 trinh tdi 120 lai am thanh i tn hiéu dién duge thue hién bdi thiét bi bién doi
dicn-am thanh, goi 13 loa. Dao dong do dong di¢n am t4n kich thich lam rung déng mang
joa theo ding dao dong cla ngudn am ban dau va tao lai duge am thanh tuong @ng.

Su ph&i hap am thanh s€ tao nén cde hicu qua dap iing ycéu cau cua ngudi nghe.

Tin hiéu dién mang thong tin ctia am thanh goi la tin hi¢u audio. Tin hicu audio
duge truyén di cling tin hiéu video trong h¢ théng truyén hinh. Tai phia thu, tin hicu
audm va video duoc tdch ricng dé tao lai am thanh va hinh anh tuong dng.

C6 nhiéu phuong phdp bicn d6i nang lugng am thanh thanh nang lugng di¢n su
dung trong micro. Nguyén ly lam vi¢e cha cdce micro [a slr dung cédc tinh chat dign,
hay tinh ¢hél ca hoc dé 1ao ra dong dién tuong tng véi su bicn doi caa dp lue do am
thanh gay ra trén mang micro.

Am thanh sau khi duge bién déi thanh tin hidu dién s€ duoc luu trl hay truyén
dén, phuc vu cdce chiic nang nhat dinh.

2-11. PHAT SONG TIN HIEU TRUYEN HINH
1. Kénh truyen hinh

K§ thuat truyén hinh sir dung mot phin dai tan s6 trong pham vi nhit dinh dé thuc
hi¢n Lruyén hinh quang bd. Cdc chuong trinh truyén hinh dugce truyén di eén cée kenh
truyén hinh, méi kénh xde dinh mot khoang tan s& nhal dinh trong dai tan s0. Cdce 1an o

duoe xdce dinh cho cic keénh truyén hinh phai phit hop vGi ticu chudn qudc 1€ va ¢d su
phan chia rd rang giffta cdc quie gia.
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Tan s8 (MHz) Kenh o 1N SO (MH2)

Dai bang | Dai bang V (tiép)
1 48-56 41 830-638
2 56-64 42 £38-646
43 646-654
Dai bang | 44 654-662
45 662-670
3 76-84 46 670-672
4 84-02 47 675-686
5 ¢2-100 48 £86-694
N - 49 £34-702
Dai bang {1l 50 202-710
6 174-182 51 710-718
7 182-190 52 718-726
8 190-198 53 726-734
9 198-208 54 734-742
10 206-214 55 742750
11 214-222 56 750-756
12 222-230 57 758-766
. 58 766-774

Dai bang 1v

59 774-782
21 470-478 60 782-790
22 478-486 61 790-793
23 486-494 62 798-806
24 494-502 83 806-814
25 502-510 64 £14-822
26 510-518 65 822-830
27 518-526 86 830-838
28 526-534 67 £38-846
29 534-542 68 §46-854
30 542-550 69 854-862
31 550-558 70 862-870
32 558-566 71 870-878
33 566-574 72 878-886
34 574-582 73 836-894
35 582-590 74 £94-902
36 590-598 75 902-910
37 598-606 76 910-918
DAl bang V 77 918926
78 926-934
38 806-614 79 934-942
39 £14-622 80 942-950
40 622-630 81 950-958
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Bang 2-3. Cac ké&nh va (i tAn hinh va tiéng theo tieu chudn FCC

Kénh Tai tdn hinh (MHz) Tai tan tiéng (MHz)
1 41,25 48,75
2 48,25 5375
3 55,25 60,75
4 62,29 67,75
5 175,25 180,75
&) 182,25 187,75
7 189,25 184,75
8 196,25 201,75
9 203,25 208,75
10 210,25 215,75
11 217,25 ' 222,75

Thong thudmg pham vi dai tan $6 duge dung cho truyén hinh quang ba 1ir 47 MIIz
cho d&n khoang 800900 MIlz, va d6i véi cdc tiéu chuin khdc nhau s€ thict 1ap cic dai
tén s6 khéc nhau. Toan bo dai an s¢ dé duge chia thanh cdce bang thudce dai wdn s6¢ VI
va UL (pham vi dai 1tan s¢ VHI bao gém i 30 dén 300 Mllz, ¢on pham vi dai UHTD
bao gdm tir 300 d&n 3000 MITz). C4c dai bang d6 duvce chia thanh céc kénh theo mot $6
thit 1r nhit dinh. 16 rong mbi kénh cho phép truyén duce mot chuong trinh truyén hinh.

Theo tidu chuan OIRT, dai thong st dung cho truyén hinh quang bé tir 48 Milz
d¢n 960 MHy, bao gom 5 dai bang ddnh s& wr I, IL.. d&n V. Céc dai bang duoe phan bo
tan s0 nhu sau:

+Darbang I Tir 48 + 64 MHz. + Dai bang TV: T 470 + 606 Ml Iz
+ Daibang IT:  Tu 76 + 100 M1z + Dai bang V: T 606 = 958 MHz.
+ Dai bang II1: - Tu 174 = 230 Milz.

Dai thong ¢la mobi kénh theo OIRT 1a 8 MHyz, va khoang cach gilta tai tn hinh va
ti¢ng 13 6,5 MIz. Bang 2-2 liét ké cdc kénh truyén hinh theo su phan bé tdn so theo tiéu
chudn OIRT.

Céde kénh va 1l t4n hinh va 1iéhg theo tiéu chuan CCIR cho trong bang 2-3. dai
thong cia mai kénh theo CCIR 14 7 MHz va khoang cach giita tai tan hinh va tiéng 12
5,6 Mlz
2. Pac diém cua thiét bi phat tin hiéu truyén hinh

MOt he théng phdt hinh bao gém mdt mdy phét tao ra thanh phéan séng mang hinh
va song mang tiéng, bd loc dé loai bd dai bién tdn thap, mét bo phdi hop dé két hop séng
mang hinh va song mang tiéng va h¢ thdng anten dé bide xa tin hi¢u da duogce dicu ché ra
khéng gian.
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Way phat hinh

- . Khai .
Khoi tac dao Khéi nhan Khuéch dai LR
ddng ¢huan tan & bi didu ché daura Anten
—_—

k

Tin méu Ho khuéch

hinh dan didu ché

|
I
o !
N I
! ; Ba loc J
_______________________________________________________ phdn

! cach J
Tin méu 86 khugch

tiéng
Bd tao Khdinhan
dao dong tan 86

tay phat liéng

dai diédu ché

Khai
khuéch dai
cBng sk

Phan tr digu
chinh tan sd

Hinh 2.70. So d8 khdi thiét bi phat v& tuyén truyén hinh,

My phat vo wydn truyén hinh ¢6 nhi¢m vu phét di déng thai iin hicu hinh anh.
poi tal 12 tin hi¢u hinh va tin hi¢u am thanh. goi 1at 14 tin hicu tiéng ra mot anten chung.
Vé k& cdu 6 thé chia may phdt vo tuyen truyén hinh 1am hai loair mdy phat hinh va
mdy phat tiéng. Theo cac ticu chudn quose 1& hidn nay thi mdy phdt hinh su dung Jdicu
ché bicn do ¢don mdy phdt tiéng sa dung didu ¢h¢ tan sd. Do tin hicu hinh ¢é dai tan khd
rong bao gom ca thanh phan mot chidu vi ¢o dang phitc tap, cho nén bo dicu che trong
mdy phat hinh ¢0 k&t cdu dac biew v 4n d¢ hicu chinh d¢ chong ¢ic lnm nhiéu phét sinh
trong mdy phdt v hé théng truydn tin hicu cling rét phic tap. Hinh 2-70 12 s d5 khoi
¢lia thidt bi phat vo tuyén truyen hinh.

Mdy phat hinh ¢6 so d6 khdi gidng mdy phat thanh diéu bién. Tuy nhi¢n mach
dién thuc hign ¢6 khic nhau, do la:

e Tin hicu hinh ¢ chida thanh phan mat chi¢u, do dé ho khucch dai dicu ¢h& phai
duge ghép trye Gep vai bd khuceh dai bi didu ché.

Khic v&i tin hi¢u am thanh, tin hi¢u hinh la tin hicu don cuc tinh, do d6 séng man
¢6 thd hi didu bien bang hai cach: MOt 1a bicn d6 séng mang ¢ i 3 16n nhat kh
truyén di diém tréng cha anh va ¢ i 56 bé nhét khi truyén di dinh xung dong bd (hinh
2-714), phuong phdp ndy duoe got 1a didu ch& cuc tinh duong. Hai 1a bicn do song mang
¢ i & 16n nhat khi phdt di dinh xung ddng bo vi ¢ tri 8¢ bé nhat khi phat di diém
(rang cua anh (hinh 2-71b), phuong phap nay ducgc goi la diéu ch¢ cuc tinh am. Moi
phucng phap dicu ché ¢6 uu khuyét diém ricng cta né. 11¢ thdng truyén hinh cta Vict
nam st dung tiéu chuan OIRT - diu ¢hé cyc tinh am.
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Bidu ché cye tinh am c6 nhitng wu didm sau:
- Thue hién wr dong diéu

. . e U
chinh khudch dai & mdy thu don *

gian hon, vi ¢6 thé ki dung mie e N N e Ml AR

tin hicu Gng véi dinh xung dong
ho lam mue chudn dé khong che 035 ) P
d0 khudch dat. l

LV Mie den

- (6 thé nang cao cong
<udl ra cla mdy phdt, vi xung

déng bd ¢4 thE ndm trong vang Dao dong cao

. N 1 ) _ t4n - Song
khong dudng thang coa dac mana hinh
tuyén didu ché. a) Cue tinh dudng
- Xung nhidu tgo ra y
h
nhitng cham den rén man L
N e . - 1.0 Mitc dong bd
hinh, ngudi xem kho thay hon  ¢7s Mt den (mitc
14 nhitng chdm trang. xung (30
e Tin hicu hinh ¢d tdn phd 0. . Mtc tréng

rat rong, theo ticu chuan OIRT,
bang 6 Milz Tin hicu cao tan
didu bién ¢6 14n phd 12 Mllz.
V@i midc (8n phd nhu vay 1a qua

rong. khong thuan lgi cho vige
truyén tin, Ching ta biél rang

by Cufc tinh am

chi mot bién tan cling chita day Hinh 2-71. Tin hiéu diéu bién.

du cac tin tée cén ruyén di, do

46 ¢6 thé nén mot phan bien tn, chi cén phét di mat bicn tén va s giam tén pho cla tin
hicu didu bicn xudng con mot nita. Nhung frong thue t& khong c6 kha nang dang bo loc dé
c&1 b hin mot bién tdn, nén chi ¢at bd mot phan bicn 1an dudi.

3. Dai thong va cau tric kénh truyen hinh

V6i mot dai thong co ban xac dinh, didu bién séng mang thong thuimg s€ tao ra
hai bicn (rén va dudi mang thong tin gidng nhau. Két qua 1 dai thong thu duge 16n hom
hai 14n dai (hong co ban. V6i hé théng 525/60, dai thong c¢dn thidt st 1a 8.4 Mz va he
théng 625/50 can dai thong kénh truyén 13 10 MHz. Ngoai ra trong kénh truyén cin c6
thém dai thong danh cho tin hiéu audio.

D¢ tréanh duoc su lang phi cong sudt khi truyén di ci hai bién trén va dudi cla song
mang tin hiéu video, cic he thong truyén hinh s dung phuong tnge truyén toan bo bién trén



va moL phin bicn dudi. Dai bicn dudi tuong iing thanh phéan tdn s6 cao duace 1oai hd hing bo
loc 1ai may phat. Hinh 2-72 v& phé kénh truyén hinh ding cho cde he théng (ruyén hinh.

Gith han dud Gidi han Irén Gidy han dudi Gl han Irén
kérh truyén kénh truyén kénh truyén kénh truyén
« — = TEIMHz - « e - -fMHz - . e
1.25 . . 125 -
REYILL A5 (B MH2z-— - g “MHzT - 4.3 MHz - s
075 MHz . » Pa— S5(8)MHz ... 075MHz —»  f—— 4.2 MH7 —
- f » - —
Song mang S6ng mang $ong mang Séng mang
hinh I|él1g hinh [lé‘l‘lg
a) Bo tn kénh truyén theo béu chudn 625/50 b) 84 tri kénh truyén theo tide chudn 525/60

Hinh 2-72. Phd kénh truyén hinh.
¢ thong truyén hinh theo ticu chudn 625/50 ¢6 dai thong kénh truyén 13 7 M,
hoac 8 MHz. con d6i vai he truyén hinh theo ticu chudn 525/60. dai thong kénh truyén
la 6 MIlz. S6ng mang video cach bieén dudi dai thong mot khoang 3,= 1,25 MIIz.

Tin hi¢u duoe di¢u ch€ nam trong dai thong gém toin bo bicn trén va mot phén
dai bién dudi. Dai bién trén B, 1a 5 MHz ddi vai he thong 625/50 va 4.2 MH7 vi h¢
thdng 625/50. Dai bicn dudi cé dai théng 12 0,75 MHz.

S6ng mang audio diéu tén ¢6 tan sG trung tam cdch tdn 6 s6ng mang video
mol khodng f,, = 5.5 MHz v6i h¢ théng 625/50 va 4,5 MHz véii he théing 525/60, vi &
vé phia trén cta séng mang hinh duge truyén di trong cting kénh Ifuyén.

4. Mang hi6i truyen hinh va pham vi hoat déng ctia may phat vo tuyén truyén hinh

D¢ thye hicn wruyén chuong trinh truyén hinh trong mot pham vi rong, phi_)c vu
dong dao ngudsi xem, thong thudng phat thi€? 1ap nhi¢u trung tam truyén hinh ma giita
ching ¢6 céc he théng chuyén 1iép chuong 1rinh, hinh thanh mot mang Tudi truyén hinh
phic tap.

Trung tam truyCn hinh ¢6 nhiém vu xay dung cédc chuong trinh truyén hinh, va
truyén cde chuong trinh d6 dén vdi nguti xem, bang mdy phdt hinh hoac cde phucong
tién khdc. hoac ghi lai cde chuong trinh d6 dé thue hién trao déi. Cac lrung tam truyén
hinh ¢6 the lién h¢ véi nhau dé cing phdt mot chuong trinh truyén hinh hoac st dung
mot phan chuong trinh truyén hinh cua cde trung tam truyén hinh khidc.

Ngoai céc trung tam truyén hinh c6 kha nang Xay dung chuong trinh, cdn c6 cic
trung 1am phat lai. ¢6 nhi¢m vu 1i¢p nhan cdc chuong trinh tir cée trung tam truyén hinh
khdc phat dén, d¢ réi phdt di nham phuc va cho mot viing nhat dinh bang cic mdy phat
hinh thong thutng. Céc trung am truyén hinh phal lai khong tu xay dung chuong trinh
truy¢n hinh ri¢ng,
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DE thue hién chuydn 1idp cde chuong trinh truyén hinh cling nhu phan phdi chuong
winh truyén hinh true GEp dén cho ngudii sir dung, ¢4 the thue hién qua cac he thong
thong tin v& tinh, viba, cdc dudng cdp v.v... Nhi vay, mang Judi truyén hinh ngay mot
md rong va phat trién manh mé. Cde chuong trinh truyén hinh ¢6 thé phuc vu cho ré
nhitu déi twong & cie vi tri khde nhau trén 1o0an cdu mdt cdch nhanh chong. Cung V(i su
phal trién clia cdc nginh cong nghicp vién thong khdc, mot h¢ thdng thong tin 1ong hop
di dan ducc hinh thanh, v trayén hinh déng mot vai rd quan trong trong he thong
thong tin d6. Vige st dung nhidu phuong phdp truyén phét chuong irinh, tgo didu kicn
cho he thong truydn hinh diém - diém phét tién, cho phép phuc vy ngudi xem mot céeh
(0L nhat.

Tén s6 1am viée cta may phat vO wyén truyén hinh chon trong dai séng mét va
decimet (A = 7,5 m+5 dm). Tan s§ thdp hon khong dung duge cho méy phat vo (uyén
truyén hinh, vi khong dam bao tdn s§ mang 16n hon nhicu 1an tdn s6 tin hi¢u hinh: d6 la
didu kién cdn thict dé c6 1hé didu chd duge. Néu diing (dn s6 cao hon, s€ gay nén 16n hao
cha séng it 16n trong khi quyén. ¥ doan séng em chi ding cho he thong chuyén 1iép
gifta cac trung 1am truyén hinh hoge trén xe trayén hinh lue dong.

£ c6 thé ditng chung mat he thdng anten - [ido hay thict bi phdt, va dung chung
khsi khudch dai cao tén va trung 1dn trong mdy thu, ngudi ta phit am thanh kem theo
{ren 14n s& gdn véi tdn s¢ mane tin hicu hinh. DG vdi he thong truyén hinh thuoe OIRT,
ta di bidt khoang cdch gifta 1fin 8 mang 1i¢ng va hinh 1a 6,5 MHz.

Do truyén song & dang song cue ngin, pham vi phyc vu cida mot trung Lam ruycn
hinh chi gici han trong vimg nhin thay, hinh 2-73. Ving nhin thay cia mot dai phdt vo
tuyén truyén hinb 13 mot chom céu ¢6 ban kinh ry, ¢6 gid tri phu thude vao d6 cao anten
phdt va thu.

Pham vi hoat dong clia mot dai phat

trong thue t& ¢6 1én hon viing nhin thay, vi ¢
doan s6ng mél ¢6 su khdc xa cua séng khi di

qua cdc 16p khi quyén ¢6 nhict do dp sudl, do

4m va cdc thong s6 v& di¢n phan bd khong Hinh 2-73. Ban kinh viing nhin théy.

déu nhau theo chidu cao. Trong diéu kicn khi

hau binh thudng, pham vi hoat dong ca dai phat ¢6 thé 1ang thém 15+20% so véi vung
nhin thay. Khi dy bdn kint hoat dong cha dai phdt tinh gdn ding fa:

:'U=4.!2(ﬁ+ﬁj(f(n:’j: (2-101)
wong d6: . fis - chidu cao anten phét va thu, tinh bang mé.

Trong thue &, doi khi con xuat hién hién wigng sicu khie xa, séng vo teyén truyén
hinh ¢6 thé uon cong theo mat dil, nén pham vi thu duge song cia dai phat vo tuycn
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truyén hinh ¢6 (thé vuot qué rit nhidu viing nhin thiy. Ngoai ra, do ¢6 hi¢n tugng phan
xa sdng ¢ cdc tdng khi quyén bl i6n hod manh (gay ra bdi thién thach roi vio, hode do ¢6
hién tuomg cuc quang v.v..) ma pham vi thu dudgce song cta dal phdt vo twyén truyén
hinh ¢6 thé dén hing ngan km ¢dch dai phat. Tuy nhién. hién tuong thu xa nay xay ra
khong thuong xuyén, phu thude rdt nhiéu vao thoi 1él, dia hinh: cho nén khong 6 ¥
nghia ddng ké.

34n kinh hoal dong cltia dai phdt tinh theo bidu thic (2-101) chi dang khi cong
suat dai phdi kha 16n, dam bao cudng do dién trudng wong 61 16n trong viang nhin thady.
NEu mdy phdt ¢ cong sudt khong du [dn, thi pham vi thu ¢6 ¢hal lugng (Gt ¢ the nho
hon nhidu so vai ving nhin thay.

1)é 6 thé xdc dinh ban kinh hoat dong cda dai phat, cdn xac dinh cudng do di¢n
trudng 1ai nhimg khodng cdch khiéc nhau tinh tr dai phat, vao nhitng thoi didm khéc
nhau lap thanh ban dé¢ cudmg do dién trudng bién thién theo khoang cach va theo thon
gian. I’ham vi hoat dong cta dai phét 1a viing ma & d6 cudng do dicn trudmg dat duge gia
tri quy dinh.

Theo ticu chuan CCIR, cutmg do dién trudng (81 thi¢u d& dam bao thu ¢6 chat
lucmng 101, duge quy dinh nhu sau:

-Otdn doun I (kénh 1, 2): £, = 351 pV/m (50 dB).

- tan doan Tl (kénh 2,4, 5): E, = 500 uV/m (54 dB).

[

-G tén doan 1 (kénh 6+12): £, = 700 u\/m (57 dB).

-0 ving thanh phd (cdc kénh 1123 &, = 5 mV/m (74 dB), mic O dB ang vén I
=1 uV/m.

N¢u ¢6 nhidu cda ddil phat vo wycén truyén hinh trung kénh, thi cuomg do dicn
trzémg cua tin hi¢u mudn thu phai 16n hon 45 dB so v6i cudng do dién trudng cua Lin
hicu khong mudn thu (tin hi¢u nhiéu). Nhidu cia dai phél triing kénh & giam khd nhicu
néu hicu & cua hai 1dn s& mang bang 1/2 1dn s3 dong va bang boi sG chan cua an s6
mat (49} véi he thdng OIRT, hiéu 83 d6 bang 7300 112). Khi 8y d¢ thu ¢é chat jugng oL,
tin hicu ¢dn thu chi cdn [én hon 25 dB so véi tin hicu dai nhicu la du. Nhu vay ding bi¢n
phdp dich tin s6 mang dé ¢6 chénh 1¢ch 1/214n 6 dong (P = 1/2) da ang duge kha nang
chang nhidu trang kénh 1én 45 - 25 = 20 dB.

. . Cie e g 2.
Trudmg hap ¢é 3 dii phdt trung kénh, thi tan s0 mang phat la fo fi + </ fo -
2
2. e i A e s . . v .
= fi, trong d6 f;, 1a tén s8 dong (luomg dng cong sudt phat PP = 2/3).
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Kha nang chdng nhicu dai tring kénh khi dang bién phip dich tan $0 mang dng
v cde gid tl P khide nhau. xdce dinh theo bang sau:

I 12 1o b4 /3 312 /2 72 273 kYA 536 1112

N, £d13) 4 7 L 5 I8 20 I 13 Ll 7 4
(N, - mitie do tang u s S/N khi dich tan
sO mang). E 4 mVins

O ving gin dai phdt ndi chung.
cuding do dicn truong rit 16m. Tuy nhién, 0.8
doed sy giae thoa gifta séng true UEP vE 06 4
sdng phan xa, cudng do dicn trudng ¢& g4
the bicn dai rifi nhidu theo khoang cich,

g3
hinh 2-74. Khi khoang ¢éch r tang dén, J: | | | .
su bidn thicn cha cudmg d¢ dien truong 70 100 1000 2000 M)
theo khodang cdch cham dan va khi thoa

man dicu ki¢n (2-102) thi cudmg do dien Hinh 2-74. Cudng do dién trubng vung gan dai phat.

trudmg bit déu giam don dicu theo khodng ¢ach 1
I (2-102)

trong dé: A - bude song dai phat.
Cid (11 cudmg do dién truding trung binh ¢ the tinh theo bicu thige:

REESAT NI Y S L \
i, -———= |[mV/m]; (2-1003)

i .

AF
rrong dé: P, - cong sudl ra cda may phdt hinh, tinh bang KW+
1) - dd khudch dai cong sudt cia anten phdt;

Piy=r

o L - COTIE sudt blc xa coa dai phdt;
ft;. t« - chitu cao anten phat va thu, tinh bang m;
A - bude séng dai phat. tinh bang m;
1 - khodng cdch tinh ur dai phét, tinh bang Km.

Neoai viing nhin thay, cudng dd dién truong gidm rdt nhanh theo khodng cach,
Budic song cang ngan, 10¢ do gidm cia dién truémg cang nhanh.

Gid 1ri ctia dién trudmg xédc dinh theo dd thi trén hinh 2-75 hoac theo bicu thic (2-103)
chi 1a gid uri trung binh thdng k&, Tuy thude didu kicn truyén song, cudng do dicn trudnyg ¢
thé bign dbi rat nhicu theo hii gian trong ngay va theo maa (gia thict cong sudl dai phit,
anten vi khodng ¢dch dén dai phdt gil ¢6 dinh). Do do, ngudi ta thutmg cho ¢de dé thi
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cuomg do dicn tudng dng vai cde 16 thei g gian khdc nhau. Vi du E(f = S0%). (7 = 90%),
L= 10%) vy, rong do edn hidu L4 = 10%) 13 218 tri ma cudng do dién truding tai mot
di¢m nao d6 ¢6 thé dat duge trong 10% that gian quan sat RO rang, theo ¥ nghfa d6 phai ¢
LGr=10%y > L = 50% ) > 34 = 90% ).

Cling tuong wr nhu vay, cutmg do E 4 uVim
di¢n truong & nhitng khoang cach nhu
nhau tinh 1 dai phdt, c6 the o6 gid tri

rdt. khdc nhau wy thude dia hinh, (P,, = 20 KW,
Ry =200m, hy = 10 m,

ong hudng so véi dat phdt v.v... Do
phuong hudng so vdi dai phdt v.v.. [ % 1745230 totiz)

dé. can chi rd cudng 4O dien rudng da 700 frremmesmeee _.
cho 1a dng v6i bao nhiéu phan ram s6
didm dat duge. Vi du: 1 = 50%). I
= 90Y%), L{ = 10%). Trén hinh 2-76
cho ta cdch xdce dinh 77, 1),

BE ¢6 thé xdc dinh bdn kinh hoat
dong cda dai phat, khong nhiing cin do dae cutmng Jdo dién ruomg cda tin hicu ¢an thu, ma con
phai xdc dinh duge cudmg do nhicu (nhidu cong nghi¢p, nhicu dai phdt tring kénh vov..). Do
do, vige thict k¢ mol mang luGi gém nhidu dai phdt vo wycn truyén hinh phuc vu khip cdc
vung cda mot nude [ mot nhiém vu khé khan,

—

0 65 r{(Km}

Hinh 2.75, Cuédng 46 dién trugng vlng xa dai phat.

Fit) & E{t) > E{t = 10%)

Al Al
-

E = E(l = 50%)
E =t =50%)

g 565
N
Bai phat

E{t = 10%)

Ay

E <E(=50%)

0 My 4 AL t
T

= 10%
Hinh 2-76. Cach xac dinh E(, t),

Vice chon tan s6. cong suat, dde tinh phuong hudng cla anten, dia diém dat dai
phdt v.v... phai thoa mén cdc didu kien sau:

- Nhicu cda moi truimg (nhidu cong nghi¢p, dai phat thanh, nhidu khi quyén v.v..)
phai it nhal ddi vai kénh séng chon dang.

- Nhidu lan nhau gitta cde dai phat hinh it nhat.
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- Pham vi hoat dong cua cic dai phat khong @i 1en nhau nhidu va bao kin duge
ciac vong ¢ dan cu dong duc.

- Viee chuyén tidp chuong trinh gitta cde dai phat 1a thuan Joi nhil,

- Bidu kién khi hau, xay dung nha cia. bao quan thicl by 1 thuan lui nhal.

2-12. PAC DIEM MAY THU HINH PEN - TRANG
I. Chite nang

Nhicm vu cta may thu vo wyén truyén hinh 12 G&p nhan tin hidu cao i4n cam dng
trén anten thu, khudch dai vie bidn déi tin hi¢u dé thanh tin hi¢u hinh anh va tin hi¢u am
thanh. khoi phuc hinh dnh vi am thanh @ phét di.

Miy thu hinh ¢ nhiing dje tinh chung cia mdy thu thanh soéng cuc ngan. Tuy
nhicn vi tin hicu hinh ¢ ddi tdn khd rong. vice khoi phue hinh anh 1rén ong thu doi hoi
khd nhidu mach phu: bén canh vice thu hinh lai con ¢d ca vice thu udng vov..

2. So do khoi my thu hinh den - tring

Sor dé ki miy thu hinh den trang nhu & hinh 2-77.

Khuéch dai Tach sdng
am thanh IF am thanh

L

Khuéch

"—’[ dai video

Khuéch
dai audio Loa

Pén hinh

anten

T

Khuéch
dai IF

Mach
déng bé

Mach
" quet

tach
Ao ap

Hé AGC

_ N&i hinh thudng Bé ngudn
______ N&i cé 1ua chon ap thap
Hinh 2-77. S0 @& khdi may thu hinh den - tréng.
e Khai chon kénh ¢d nhiém vu:
_Tir cde tin hidu viy nhidu, so ho chon ra tin hi¢u cda chuong trinh truyén hinh can
xem. truyén & ¢éc bang séng mét hay décimet.
- Khucch dai tin hicu tdn s6 vo wydn nhan duge tr anten thu 161 mae cin hidl,
dam hao do khudch dai dong ddu ¢ cde kénh,

_ Padi i hidu tdn 6 vo tuyen thanh tin higu tn sO trung gian (go) (at la trung tan).
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- Dam bao phdoi hap 10t gita 11& khdng vao cda mdy thu hinh véi trr khing sOng
cha cdp ndi véi anten thu.

- Giam 1 mukc 163 thicu anh hudmg cta cde loai nhiéu bén ngodi: trong dé dac bict
nhi¢u ¢6 1an s¢ anh va tdn s§ trung gian. Dam bao 11 s tin hicu trén nhidu & 161 ra kho
chon kénh (vi nhiu sinh ra & khéi chon kénh anh hudng 16n 13t chal luong anh).

* Khdi khu€ch dai trung tan hinh thudmg ¢6 3 dén S tang khuéch dai dam nhan cac
nhi¢m vu:

- Khuéch dai tin hicu t4n sd trung gian dén muie can thiét dam biao cho 1dng tach
séng hinh lam vicée binh thudng.

- Dam bao dd chon loc c¢in thict dot vai cde kénh teuyén hinh lan can.

- Pam bao (i 1¢ gilta gid ri 1in hicu trung tdn 1iéng v tin hidu trung 1dn hinh & 161
vao mach tach sdng hinh.

 Tang tdch s6ng hinh ddm nhan hai nhiém vu:

- T tin hiéu trung tan hinh tdch 14y tin hi¢u hinh.

- Ilinh thanh tin hi¢u trung 1an iéng thit hai (6,5 MIlz d8i véi licu chudn OIRT,
5,5 MII7 ddi vai tiéu chudn CCIR va 4,5 MII7 d6i véi ticu chudn FCC). Pdy (3 tin hicu
di¢u 1an mang tin hi¢u dm thanh. N6 duge hinh thanh gifta tin hi¢u trung 14n hinh va tin
hi¢u trung tan tiéng.

» Mach khucch dai hinh (thudng ¢6 tir 1 dén 3 14ng khudcch dai) ¢é nhiém vu chinh
la khuéch dai tin hi¢u hinh dén mdce cdn thit dé didu khién mat 4o tia dién tr trong
truyén hinh den — tréang. DI véi hdu hét cde mdy thu hinh den — tring hign nay, tn hicu
hinh cuc tinh am (r 161 ra mach khuceh dai hinh truyén dén calél den hinh.

¢ Mach AGC ¢6 nhi¢m vu Lao di¢én dp mot chiCu ¢6 gid i bién doi theo midc tin hicu
(7 16i vao mdy thu hinh, dé dicu khién do khucch dai cita ting khucch dai tdn s6 radio va cha
khoi khuéch dai trung tan hinh, nham duy tri gid tri tin hi¢u hinh & 167 ra mach tich séng
hinh hau nhu khéng doi, khi mdce tin hiéu ¢ 161 vao may thu hinh thay déi. Tuy theo mach
AGC cu thé ma tin hi¢u dat 1én 161 vao mach AGC ¢6 thé 1dy U 16i ra mach tich séng hinh
hoac mach khuéeh dai hinh. Treng nhiéu mdy thu hinh st dung mach AGC khod, e d6 con
¢ ca xung 1an s¢ dong 1ay tir khéi quét dong truyén dén mach AGC.

» Kénh ti¢ng gém ¢6 mach khuéeh dai trung tan 1iéng (thudmg c6 (r mot dén ba ting),
mach tach séng am thanh, va 1r mot dén ba 1ang khuéeh dai am tin. Tin hidu tan s6 hicu
tuyén dén [6i vio kénh tiéng ¢ the 18y 1 1 ra mach téch song hinh, nhung thudmg 18y
101 ra tang khucch dai hinh (ncu ¢6 nhidu tdng thi 14y dr 161 ra tang thit nhat).

e Mach dong bo bao gom:
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- Mach chon xung déng b, darm nhan nhi¢m vu chon |y xung d6ng bo diy du Ll
tin hi¢u hinh day du.

- Mach tich phan ¢6 nhi¢m vu tach lay xung déng bo manh dé thuc hi¢n déng bo
cutng bic khai quét manh, dam hao cho qua trinh quét manh & may thu hinh va may
phit hoat dong ddéng bd va dong pha v nhau. Ngoai ra nd con nén cac loai nhicu 100 tai
trong thii gian ngén (nhiu xung) va xung dong bo dong.

- Mach vi phan ¢ nhi¢m vy tach xung déng bo dong W xung dong bo day du.

- Mach so pha ¢& nhiém vy so sanh 14n s& va pha cia xung dong do khdéi quél
dong trong mdy tha hinh tao ra véi 14n s& va pha cua xung déng bd dong do phia phat
truyln dén. (3 161 ra ctia mach so pha nhan duge dién ap mot chidu ma gia trj va dau
(duong hoac am) cua né phu thude vao mitc do va chitu (1¢én hon hodc nho hon) sai 1éch
14n ¢ cha xung dong so v6i xung dong bo dong. Dign 4p nay diéu khién mach tao xung
1én s& dong, nham dam bao cho tan s¢ va pha clia xung dong hing tdn s6 va pha caa
xung dong bo dong. Dién ap nay didu khién mach tao xung tan s& dong, nham dam bao
cho tdn s& va pha cia xung dong bang t4n ¢ va pha cia xung ddéng bo dong. Do dé ma

thuc hign déng bo va dong pha qua trinh qudt dong pilta phia thu vdi phia phat. Ngoai ra,
né con giam anh hudmg ctia nhidu xung dén qud trinh quét dong.

¢ Mach quét bao gdm:
- Khdi quét manh gém ¢d tang tao dién ap rang cua 1an s& manh va tang ra. Trong

trudng hop diing dung cu bin dan pida hai tdng niy ¢6 thé ¢6 thém wr mot dén ba tang
khuyéch dai nita. Nhiém vu chinh ca khdi quét mat la:

+ Tao dong di¢n rang cua 1dn s0 manh, cung ¢p cho cudn l¢nh manh.
+ Tao xung d¢ tat tia dién 1 ¢ dén hinh trong hanh trinh nguoe cua quél mat.
“+ Doi khi tao dién 4p mot chiu cung cdp cho cue gla 16¢ den hinh.
- Khai quét ddng gém ¢ tang 1ao xung 1an s6 dong, tdng ra va chinh huu cao ap.
- Kh6i quét dong dam nhan céc nhi¢m vu:
+ Tao dong dién rang cua lan so manh, cung clp cho cudn 1éch manh.
+ Tao xung d¢ tat tia dién 1 & d&n hinh trong hanh trinh nguroc cua qudét dong .
+ Tao di¢n dp mot chidu, cao dén hang chuc KV, ¢Ap cho andit thit 2 dén cua hinh.
+ Tuy theo timg loai may thu hinh, nG con tao cic dién 4p mot chidu cung cip

cho dién cuce gia 16¢, dién cuc hoi tu cua den hinh, hoac ¢dp cho cdc tang khac
(nhu ting khuéch dai hinh, tang tao dién 4p rang cua tan $6 manh v.v...)

+ Tao xung cho mach so pha, cho mach AGC khoa.

o Khai ngudn nuodi: Tao cée dign dp mot chidu cdn thi&t cung cdp cho cac khéi
trong may thu hinh. Khéi ngutn nudi ¢6 1hé 12 ngudn mot chidu nhu pin, ¢ quy; c6 thé
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{2 mach chinh fuu. BT vdi cac may thu hinh hdn dan. vi dién ta néu s dung npuon dién
xoay chi¢u thi trong khéi ngudn nuoi thudng o6 ¢a mach on dinh dién ap mot chicua.

Trén hinh 2-78 cho thay dang pho cta tin hicu qua cic bo phan khde nhau caa
may thu hinh theo h¢ OIRT.

St £.5MH7 5 T
.{. —_ .
aj i}
| o J
0 o o 0 fo-
S 510
o 6.5MHz A
t) [ \ o)
\/ f f
» »
{} fI|I f'.'.’|: fr\s + ‘n n 0 ftr'
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F_.

)
/l ’

0 6,5MHz 0

Hinh 2-78. Phd cla tin hiéu qua cac béd phan khac nhau cla may thu hinh.

4) Pha tin hicu trude khi déi tan.

b) Phé dao dong ngoai sai (f,.: (an s6 ngoai sai).

¢) I’hé 1in hi¢u sau khi doi tan (f,,: 1dn s3 trung tan hinh).

) Phd tin hicu sau khi tdch s6ng bidn do (f,,: 18n sO trung 1an tiéng).

¢) PPho tin hicu & 161 vao tdch song 1iéng (6,5 MHz: 1dn s6 hicu s0).

[y ’hés 1in hicu hinh sau bo khudeh dai tin hi¢u hinh.

Muc tin hicu hinh qua céc bo phan khdc nhau cia mot mdy thu hinh ticu bicu
duoe bidu thi bing dé thi nhu hinh 2-79.

20V

Khéi cao tan Khdi trung tan Tach s6ng Khuéch dai hinh
hinh

Hink 2-79. MUc tin hiéu qua cac bd phan khac nhau cla may thu hinh.
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B6 khuéch dgi trung tan ¢6 do khucch dai rat 1on, dam bao cho mdy thu hinh ¢6 do
nhay cao. BO khudeh dai an sd radio ¢6 do khuéch dai nho vi tin s¢ [am vige qua cao lai
thay d6i theo timg kénh. Bo khudch dai tin hi¢u hinh cling ¢6 4o khudch dai nhd vi no
thudng 14 bo khudéceh dai mdt chidu ¢6 8 tang {t (d¢ dam bao Tam vige on dinh).

1O khudeh dai cda khéi cao tan va trung tan phai di 16n dé tin hicu ¢ 161 vao bo
tach song ¢6 bicn 0 ¢ IV nham dam bao cho bo tich séng hinh lam viée & ch do
dudmg thang. trinh méo khony dudng thang.

Po khudch dat clia bo khufeh dat hinh cling nen ¢6 kha nang thay déi ducc, dd
thay doi mac Lin hicu vao ong thu. lam thay ddi do contrast (do weong phan) cua anh
truyén hinh. Tuy nhicn, cng <6 nhi¢u loai may thu hinh ma do khutch da cua hd

khudch dai hinh khong the thay doi e do. Muon thay doi contrast phai thay doi do
khuéch dai cia bo khucéeh dat trung 14n.

3. Cic chi tiéu k¥ thuat co ban ctia may thu hinh
a) Ddi tan s6' lam viéc - kénh song

My thu hinh ¢6 thé tam vice trén dai tin ¢ VHE (dai song mén. theo hé OIRT &
dai 14n s nay pém 12 kenh séng hoge lam vige tren dai tan s0 song décimét (dai UL,
chia ra 47 kénh séng (A8 véi mdy thu hinh he OIRT).
b) Do nhay

DG nhay cha mdy thu hinh duge dénh gid bing mic lin hi¢u vao vao mdy thu can
thict d¢ en 167 ra bo khuéch dai tin hicu hinh dat dude Ui 3 tin hicu wrén nhicu (8/N)
quy dinh (thudmg 1a 20 dB). 0B

Lz o - + . -~ Dai thé
Nhiéu noi bo clla may thu hinh han @
ch& do nhay 161 da cia may. V1 vay, ddi vai 1.5MHz

m4dy thu hinh, d6 nhay khong nhiing phu

thude vao ho khuceh dai caa cace kh&i trong T — —
. i e ni mh
mdy thu, ma con phu thude vao mue nhitu
cua cac kKhoi va dai thong oan may. Hinh 2-80. Dac tuyén tan sé cla
may thu hinh.

¢} Po chon loc

Bo chon loc d6i v 14n s& lan can duge ddnh gid bang ti s¢ gilta Ao khuéch dal ddi
vai tin hicu can thu véi do khuéceh dai doi vai tin hicu cha cae kénh lan can. Tin hicu clia
cie kénh lan can ¢d (n 86 kha st vai gidi han dai thong méy thu hinh; do dé, dac luyen
t4n s& ctia mdy thu hinh phai rat ddc o viing gici han cua ddi thong (xem hinh 2-80, [,
tin s& mang hinh & kénh eens 7,0 t4n 6 mang tiéng & kénh dudi).

o chon loc 61 vai 18n s6 1an can ¢én 16n hom khoang 40 dB doi véi mdy thu hinh
6 chit lwong trung binh. Vige tang do chon joc ddi v 1dn 6 lan can bi han chd hal su
méo pha do dic tuyCn tin 56 qud dde & ving gidi han cta dai thong.
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dy Lai thong

Po rong dai thomg quyct dinh do 1o ctia anh truyén hinh. Déi thong cua cdc may
{hu hinh 16t chi dat gdn 6 Mz & mtic - 6 dB. hinh 2-%0.

Poi khi d& dac wung cho chat luong cha mdy thu hinh v 0 18 nét: thay cho dai thong
ngudl ta cho chi téu do phan bict theo chiéu ngang tinh hang s¢ vach ding. Gitta 40 rong
dai thong va va s3 vach dang ¢ th¢ phan biét dugic ¢b guan hé phu thude don i

Neodi ede chi ticu co ban trén ¢on ¢d thé danh gid chat luong mdy thu hinh qua
mot s0 chi tidu khde, nhu: DO nhay ciia dudmg Liéng. tin higu hicu vao may thu cyc dai
cho phép do rong dai tén ¢ duong tidng, do chon loc doi val tan 6 "anh’. do chon loc
A6t vai nhidu 180 $6 trung 1dn, mic do nhiéu cta tin hicu higu <& ddi v&i trung tan hinh,
muc do didu bién ky sinh trong dutmg li¢ng, pham vi bién 461 do contrast, kich thudc
man anh, méo hinh hoc v.v..
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PHAN I
KY THUAT TRUYEN HINH MAU

Chudng 3
NGUYEN LY TRUYEN HINH MAU

3-1. SO PO KHOI HE THONG TRUYEN HINH MAU
1. Gidi thiéu

11¢ théng truyén hinh den - irdng thue hién phan tich hinh anh can truyén thanh
cdac mau rdi rac 1ol truydn 1an heot cde mau d6. Thong tin duce truyén di 1a thong tin vé
do chéi clia cde diém anh. Tai phia thu s€ khoi phuc duge hinh anh truyén di thanh mot
dnh den - tring. Tuy nhién, canh vat quanh ta chita ddy mau sdc, va vi vay, truyén hinh -
cén phai truyén di duoe cdc thong tin vé mau séc cha anh sao cho phia thu ¢d thé khoi
phuc duoce thanh hinh anh ¢6 mau sac nhu thue &

ilinh anh mau ¢6 hé coi do nhidu hinh anh don sac hop lai. Méi hinh anh don sac
14 mOt mau ctia hinh d4nh mau. Vi vay, hinh énh mau ¢6 chita nhiéu thong tin hon hinh
anh don sac.

Van dé dat ra cho k§ thuat truyén hinh mau 1a lam thé nao khong tang s& kénh
thong tin ma van truyén duce hinh anh mau, hay néi cdch khdc can hién hinh anh mau
thanh mot tin hidu dién bién déi theo thai gian dé ¢6 thé truydn di bing mot kénh thong
tin duy nhal. K§ thuat truyén hink mae dé phai dwa viio 19 thuyé vé mau sac (miu Sac
hoc). v¢ cde dinh 1y phan tich va téng hop maa dé thue hién dugc muc dich cia lruycn
hinh mau.

Nhu ching ta da bidt mat ngudi ¢6 thé phan bict dugc 160 sac d0, hay ndi céch
khac o6 thé phan tich hinh dnh mau ra khoang 160 hinh dnh don sac. Khong nhitng the,
mdi moL mau don sac lar ¢o thé phan bidt dusse rat nhidu mae do dam nhat khac nhau
(duce poi 13 do thudn khict khdc nhau). Nhu vay, vo s hinh anh v&i mau sac khde nhau
v sdc do va do thudn khict hop lai thinh hinh anh mau phac tap.

130 mon khoa hoe v& mau sac dd cho bict. cde mau sdc trong thién nhién khong
doc lap 61 véi nhau, C6 mot s& mau <o thd tao ra bang cdch ¢ong nhitng mau khdc la.
Trong & cde mau ¢d thé chon ha mau doc 1ap la mau do, lue, lam, chdng duoe tron v

nhau d¢ tao thanh hau hét cde maw sac khdce o6 trong thicn nhicn. Nhu vay, néu truyén



hinh anh mau di bing cach truyén ba mau co han: do, luc, lam s& cho phép i tao lat
gdn hdu hét cdc mau séc ¢6 trong hinh anh cdn phdt. 11¢ théng truyén hinh mau v¢
nguyén L&c c6 thé tao ra hang cach ghép ba he thong truyén hinh den - trang thong
thudng d€ truyén ba hinh anh mau co ban.

Tuy nhicn véan dé dat ra la cdn bicn d6i va ghép céc tin hicu mau sao cho chi dang
mot kénh thong tin duy nhat (mot hé théng thu phat vo tuyén dién chang han) ciing ¢
th¢ truyén di duge hinh anh mau.

(iiai phap ghép tin hicu theo tan & nhu thong tin nhicu kénh ¢6 ithé truyén di duge
hinh anh mau bing mot he thong thu phat. Tuy nhicén khi dy dai thong tin danh cho mot
hé¢ thdng truyén hinh mau s€ rong gdp 3 14n so vGi he théng truyén hinh den - irang. Mat
khdc phél tin hicu vo tuyén truyén hinh nhu vay khong thé thu duge bing mdy thu

truyln hinh den - tring, khong tan dung dugc sO luong rat 16n cde mdy thu vo yén
truyén hinh den - trang da cd, nghia 13 h¢ thdng vo wyln truyén hinh mau nhu vay
khong cé tinh twong hap (hay két hop).

D thoa man duoe didu kicn k&t hop, nghia fa ¢6 thé tao nén anh den - lrang trung
thuc trén man anh mdy thu den - tréng (khi ding may thu den - triang d¢ tiép nhan tin hicu
vo tayén truyén hinh mau), npudi a phai phat ¢4 tin higu phan anh do chdi cua hinh anh
kom véi cac tin hicu mang tin e vé miu sic. Tin hiéu phan anh 40 choi (gol 14 tin hidu
¢h61) ¢6 thé tao ta tir ba tin hicu cua céc anh mau co ban (tin hicu mau cd han). Co s cta
viéc 1ao ra tin hicu chéi la mdi phan tir anh mau cd han déu ¢ d6 chdi nhit dinh. DO chdi do
phu thudc cudng do sing cudmg do sdng ctia anh mau do (hu hinh anh mau do 1a ngadn
phét sdng) hoac phu thude dong quang nang phan xa i anh mau dé (néu anh mau dé ducc
chicu sang). Ngoai ra do ¢hoi con phy thude vio mau sac vi mal ngudi ¢6 do nhay cam
khong déu vii cae mau she. X6t ba tia miu co ban ¢6 ciing cudmg do chiim tia nhu nhau thi
tia luc tao ra do chdi cao nhét, sau d&n tia 4o v cudi ciing 1a tia lam.

Vi tin hieu chdi va ba tin higu mau ¢o ban phu thudc tuycn tinh vl nhau. Cho nén
¢6 thé chi ¢an truyén di dén ben thu ba tin hicu bdt k¥ trong s& hon tin hicu ndi rén, tin
hicu thit 1u ¢6 thé tao lai bang 16 hop ba tin hi¢u nhan duge. Trong k¥ thuat truyén hinh
mau ngudi ta phat di tin hicu chéi va hai tin hicu mang tin tic v¢ mau ¢ ban khdc hoac
phdt di tin hi¢u choi vh hai tin hicu mang tin W vE& maw. Céc tin hi¢u mang tin e v&
mau 13 16 hop phic tap cha cdc tn hicu mau ¢d han. dam bao ¢é thé 1a0 lai céc tin hicu
mau oo han khi nhan duge cdc tin hicu mang tin tdc vé& mau va tin hi¢u choi

PE ¢6 thé phat di dong thai ba tin higu vii he théng thu phdt 6 dai thong 1an
khong rong hon so véi he thong truyén hinh den - trdng, ngudi ta da ¢ ra kha nhicu giai
phdp khdc nhau, hinh thanh nhiéu ticu chuan ruyén hinh khdc nhau. Chiing ¢ nhang uu
diém va nhuge didm riéng ca timg loai, cho dén nay chua ¢6 mot ticu chuan ndo duge
thira nhan ching 12 161 uu va cén phé bién trén wan thé gidi.
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Nam 1950 & M§ hinh thinh he thong truyén hinh mau NTSC (National Television
Standard Commitiee), hé thong nay thod min difu kién két hop. Theo NTSC tin hi¢u
¢héi dugce 1a0 ra tir ba tin hiéu mau co ban va dugc phat di trong toan dai tan danh cho
hé thong truyén hinh den - tréng thong thudng. Hai tin hiéu khac cling dugc truyén di la
hai tin hi¢u mang tin tdc v& mau. Vi kha nang phan bict clta mat (theo khong gian) doi
véi Anh mau kém hon anh den - tring, cho neén cdc tin hi¢u mang tin Wc vé mau ducc
phdt di trong ddi 1dn hep hon. Mat khéc, vi cdu tric pho cia tin hiéu chéi khong lién tuc,
do d6 ¢6 thd phdt cdc tin hiéu mang tin Wi vé mau vao nhing chd trdng nam gilta cdc
vach pho cua tin higu chol.

B¢ ¢6 thé "dan” cde vach phé vao nhau, in hiéu mang tin ke v& mau (goi tat 13 tin
hieu mau) duoe dich phé vé phia trén bing phép diéu che v6i tan s6 mang phu xac dinh.
Su diéu ché & day kha dac biét goi 1a diéu ch& vadng géc, cho phép bang mot tAn O
mang phu ¢6 thé mang di hai tin te doc lap, d6 la hai tfn hiéu mau. Su bién doi vé pha
vi vé bicn do séng mang phu do 2 tin hi¢u mau do quy dinh.

Sau khi dern tin hiéu mau da didu ch& vudng gée séng mang phu "dan” véi tin hidu
chéi, nhan dugc tin hiéu phitc hgp ¢6 dai tin hodn 10an gidng nhu ifn hi¢u truyén hinh
den - trang, né dugce truyén di bang mét hé thong thu phdt thong thubng.

Heé thdng PAL 12 mot hé thong trong ba he thong duge dung rong rdi hién nay. N6
duoc dang chi yéu & Tay Au. He théng ndy khic phuc duge nhuoc diém nhay cam véi
méo pha cha h¢ thdng NTSC. Sy khdc nhau vGi hée thong NTSC vé nguyén 1y chl yéu ¢
ché cho mot tin hicu mau déi dau sau timg dong mot. Bang cdch d6 su sai do sal pha

trén dudng truyén tin hiéu cha hai dong k& tigp dugic bl trlr cho nhau, vi sy sai pha cua
hai dong k€ ti€p 12 nguge chicu nhau.

Su bii trir sai mau dé tién hanh biang phuong phdp di¢n ti. Nho mot day tré vai théi
gian tré 12 mot chu k¥ quét dong ¢ thé luu 1ai tin tdc vé mau cia dong trude cho d¢n khi
xudt hién tin tfc mau cba dong sau (k€& sau). Cong hodc trir tin hi¢u mau da bi tré v3i tin

hiéu mau vira dén true 1i€p, ching ia thu dugc trév 1ai hai tin hicu mau mot cich dong
thfi, sai pha cla kénh truyén tin 1y dong duge khu di.

He thdng NTSC-ART la phuong dn cai ticn cia NTSC. Ngudi ta x&p chong thém
vio tin hicu phitc hgp NTSC mot tin hi¢u chudn khong diéu ché, ¢d bién dd nho va ¢6
{An @ 1ring véi 1an s6 mang phu cia mau. Tin hiéu nay duoc bén mdy thu ticp nhan nhir
mat tin hicu chuédn dé téch séng mau, tin hi¢u nay chiu sy di pha nhu tin hiéu séng mang
mau da didu ch€ khi truyén di qua khong gian.

Nam 1957, Henry de France d¢ ra hé théng SFCAM-AM. Ngoai tin hiéu chéi ¢on
phét hai tin hiéu mau lan lugt nhau sau timg dodng, nhu vay chi ¢an diéu ché mot lan, cho
phép giam nho sy nhay cam d6i vGi cac loai méo do kénh thong tin gay ra. O day, cic
tin hi¢u mau ciing duge phét di theo nguyén téc thong tin ghép kenh theo thdi gian. Con
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cdce tin hiéu chéi va ede tin bi¢n mau fat duge phit di theo nguyén tae thong tin ghép
kénh theo tdn 8. CO phdt hai dong bén thu méi ¢é ddy du tin tie v& mau trong mot
dong. D¢ ¢6 tin hicu mau lién tue, phai thye hién 1am 1 tin hi¢u d€ il cham lai dang
mot chu ky quét dong. Nhu vay. hai dong ké nhau ¢é chng tin tic mau nhu nhau. nghia
I kha nang phéan bidt v¢ mau theo chidu ding bi giam di. Di¢u nay khong ¢d 2 nguy hai
dén chal luong danh mau vi dé phan bidt theo chidu ngang cla mau cling da duce giam vi
dai t4n sa tin hicéu mau da bi cat b,

[1¢ thong SECAM-AM sau d6 duce thay biang SECAM-T'M. Thay cho diéu c¢h¢
bicn d¢ séng mang phu, ngudi ta didu che @n 6 dan luot véi hai tin hicu mau). Cich
didu ¢h¢ nay lam cho he thong 1rd nén khong nhay cam v méo pha va hién do cla
keénh thong tin. Tuy nhién sau khi di¢u ché, tin hi¢u tan $0 mang phu luon fuon ton tai.
pay nén 1wrén man anh cae vach nhidu. HE giam nho nhidu nay, ngudi ta nén bt tin hicu
14n <& mang phu bang bo loc ¢ dac tuyén suy giam hinh chudng. tai 1dn ¢ séng mang
phu do suy pidm 16n nhal, ra ngodi hai bién 14n suy gidm bé dan. Bén may thu dung bo
loc ¢d dac tuydn suy gidm nguge lai 4 khi méo.

K&t gua cta sy cai 1ién he thong SELCAM-1M la sy ra doi h¢ thong SECAM [ 160
uu. C6 mot s& dol mdi so vai hé thong SECAM-I-M. Trong hé thdng nay neudi ta dang
hai tdn s& mang phu thay nhau d¢ mang hai tin hiéu mau. O Nga (trude day la Lién X6}
neudi ta dua ra he thong NIR (SLCAM IV hay SEQUAM). Gidng nhu h¢ thong
SECAM, ¢ day cing dling cdch thay tin hicu sau ting dong, nhung khong phai thay cdc
1in hi¢u mau, mad mot dong thi phat iin hi¢u di¢u chd vuong gde nhu NTSC. con ddng
sau thi phat tin hi¢u chun ¢6 hién do va pha ¢d dinh nhu trong h¢ NTSC-ART.

2. Mau co ban trong truyén hinh mau

Cdac mau co ban trong truyén hinh mau
duoe chon 14 do (R, luc () va lam (f3). PG 1A

nhitng mau thuc, ¢6 thé o ra bang cdch ban phd

\} niy
cac chil huvnh quang khdc nhau bang tia dién .

Cac mau thue 46 thuong 1a khong thudn
khidt, khac véi cde mau co ban duoe 6 chie CIE

chon dang trong he théng do man. Viée chon cac L B R R?E
mau ¢ bin RGH phdi thoa man didu kign quan
trong 13 maw 2o lai phia bén thu phai bao gém
hau hét cdc mau ¢6 trong thién nhicn vi vai do
hio hoa cao. dicu dé c6 nghia 1a dién tich tam 0 "

“., . :‘ a .". » .7\’ :? A\‘ ." ,‘ ‘ ,' " N . a 3
pidc mau RGH phai chiém pan hét dign tich chaa Hinh 3-1. Mau ca ban va dién tich
trong dutmg cong hinh mang ngua S{A) (xem + cac mau thu nhan duoc.

hinh 3-1). Mudn vay thi ¢dc mdu oo ban ¢dn thudn khict. Tuy nhién viée ¢hd tao cde chat
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huynh quang bic xa ra ma thudn khic¢t v hicu sudt bite xa quang cao 12 viée chua thue
hi¢n duoc.

V1 vay dCn nay cde hé thong truyén hinh mau déu 1dy cdc mau co ban 1a RGB vai
toa do nhu sau:

Xg = 0,670 Yo = 0,330
X, =0,210 yo= 0,710
X, = 0,140 v, = (0,080

Cdc mau o va lam do I'CC' dé nghi ¢d d0 ¢hoi tuong d6i cao hon so véi cde mau
dd va lamn theo quy dinh cua CIE, do dé tang duge hidu suit guang cda dng thu.

Quan hé¢ gita mau ca ban RGB cua I'CC vé maw XYZ ctia ClIS nhu sau:

R=1910X - 0,532Y —02887 |
(; = -0,982.X +2,000Y - 0,0287 } (3-1)
Z=0059X -0,119Y + 09007 |

Cac phuong trinh bién doi nguoc:

X =0,608R +0,174G 1+ 02008

Y =0299R +0587G +0114B8 + (3-2)
7 = 0.000R+0.066(; + 11128

Néu thay R = G = 8 = | vao cac phuong trinh trén ta ¢ X = 0,982, Y = 1,000, £ =
1178, D6 14 mot mau duoe biéu thi bing diém € trén d6 thi do mau véi toa do x,. =
0,310, v.. = 0,316, né ¢6 thé thay th¢ cho diém tréng [ dé tinh todn mau.

Khi da cé giarn F(A), g(4). F()t), ching ta ¢ thé xdc dinh cde thanh phin mau
co ban chia bat ¢ ngudn bite xa phiic tap ndo nhd bicu thige 1-32.

Néu mdt vat khong bite xa ma duge chiu sdng bl nguon sang ¢d mat do phan bo
niang fuong pfA) va vat o he 0 phan xa la pof ) thi cdc thanh phan mau ¢o ban cta vat la

Al

!

R [ PPN |

)

i

G = [22)p(ypi)dr, (3-3)

B=[B)pl)p(A)i |

'FCC. Higp héi truyén thang lién bang {thude My)
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3. So dé khoi hé théng truyén hinh mau

Hinh anh can Lruyi‘in qua camera truyén hinh mau duge biénh déi thanh 3 tin hicu
mau co ban U, U/, U;nhu hinh 3-2. Cédc tin hiéu mau co ban nay ducc dua qua céc
mach hi¢u chinh gamma, cdc mach ndy st dung dé bit méo gamma do dng thu & phia
bén thu gay lén. Cdce tin hicu da bt méo U7, U7, U7, duge dua vao mach ma tran tao ra
tin hiéu chéi U7y vi hai tn hiéu mang mau §,, S, Cdc tin hidu §, va S. di¢u ché dao dong
tan $& mang phu tao ra tin hi¢u mang mau cao én /.. Trong bod cong, cdc tin hicu (7,
va {7 duge 1eon vOi nhau d€ s thanh tin higu truyén hinh mau @Wng hop Uy, = Uy + U,
Tin hicu {/,, nay duoc truyén dén bén thue bang cap, hé thong viba hodc mdy thu phat v6
leyén dicn.

Cé'nlh Uy Uy U, !
va - - - L4 i =U, U
e Ug Hiéu chinh | Uy Mach » o Mf—‘mh N . !
~amera T gamma o- " matran s, Bc:_dle\u cdng
i ' . ~_pl chémau [
8, -
a)
> [ Mach ="
5 ac > -
——— B.Q Cr_‘.m 5 14 5 ma tran { Ong thu
Tirbdtach | Un higu »]  Bdtach 1, - N
s6ng hinh sangmav |8, Us U
b}

Hinh 3-2. Sg d6 téng quat hé théng truyén hinh mau.

Qud trinh bi¢n déi cdc tin hiéu mau co ban Uy, Uy, /4 thanh tin hi¢u truyén hinh
mau téng hop {/,, goi 12 qua trinh ma hod tin hi¢u mau.

Phia bén thu, tir tin hicu {7, nhan duce (sau tich séng video) hién ddi thanh céc tin
hiéu mau co ban U, U'g U’y Qué trinh bicn d6i nguoce 46 goi 1a qua trinh giai ma tin
hiéu mau.

Qué trinh gidi ma thyc hi¢n trong phin tan s6 video cha may thu hinh mau. Tin
hicu truyén hinh mau 16ng hop U, nhan duge sau téch sdng duce loc ra thanh tin hicu
chéi (77, va tin hiéu mang mau cao 14n /.. Sau bo 1dch séng mau, ta thu duge tin higu
mang mau S, vt 5., dd 1a cac tin hiéu hicu s6 mau.

Nhéf ¢6 mach ma tran, ti tin hiéu {7y, S, S- tao ra tin hiéu mang mau co ban /',
(., U, (hoac tin hiéu U Uy, U'y-U'y, U7-00)). Phin 1 cudi cung cia he¢ théng la dng
thu, ¢ day bi¢n déi cdc tin hiéu mau thanh hinh anh phutc 1ap.
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3.2. PHUONG PHAP PHAN TICH VA TONG HOP ANH MAU
1. Phan tich anh mau
Dung cu co ban trong h¢ thdng quang hoc dé phan tich anh mau thanh cdc anh don

mau 13 bo loc maw. Bo loc miu thue hién hap thu hoac phan xa mot doan quang phd cia
chim tia 16, doan quang pho con lai thi cho qua.

C6 thé chia ra hai 1oai bo loc mau: loai hap thu va loai giao thoa.

e 136 loc loai hdp thie TA nhitng 13m ban mong bang thuy tinh mau hodc bang cic
chdt nhua trong sudt nhudom mau. Doi khi nguti ta cdn 1am bang cde dung dich duge
pha mau chita trong cdc binh chida det ¢4 thanh song song.

Sur hifp thu cia bé loc phu thude vie bé day d cla 18m ban mong (hoac be day
dung dich mau) va phu thude néng d¢ C clia chal pha mau. 1 nhicn su hép thy cda bo
joc ¢on phu thude vao die tinh hap thu theo bude séng m; cua chal pha mau.

He s& thong qua cha bo loc: T, = 107" (3-4)

H¢ s6 thong qua ¢6 gid tri cuc dai 1a bang 1 khi thong qua toan bd va ¢6 gié tri cuc
ti¢u bing khong khi bi hip thu toan bo.

Rén canh hé s thong qua 7cdn ¢6 dai tugng sudt do quang /) caa bo loc:

!
1)=log— (3-5)
T

11¢ & thong qua cla nhiéu ho loc dat xEp chéng 1én nhau bang tich 6 cdc h¢ s
thong qua cha cde bo loc ricng rt.

T = TJI- T"_: I’—H (3‘6)

Mat do quang clia nhiu bo loc x&p chong bang 10ng s¢ mat d0 quang cha céc b
loc riéng ré:

D=D,+D>+ ...+ D, (3-7)
® 36 loc loai giao thoa: 1.0al nay dua vao hién tugng cong hoac trix céc tia sdng ¢4
guang dutng di khic nhau do dé pha khdc nhau.

Nhu d3 bicl, tia séng 16i gap b mit gidi han gilta hai mot trudmg chiél xuét khac
nhau thi bi phan xa mot phan va phan nang luong con lai thi di qua bé mat do.

Néu tia séng di 1 mai trdmyg chidt xual thap dén moi trudmg chiét xuat cao hon thi
tia phan xa bi quay pha [80° sau 1an phan xa trén mién gidi han. Nguoc lai, tf moi
trudng, chiét xuat cao sang moi trudmg chicl xudt thap thi tia phan xa khong bi quay pha.

Trén hinh 3-3a, tai cac diém 2, 3, 4 tia phan xa khong bi quay pha, con tai diém 1
thi tia phan xa bi quay pha 180°.
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Hinh 3-3. B& loc loai giao thoa.
Néu budc séng tia sdng (51 thoa man didu kién:
A

mo-AlL ~7

(3-8)

Khi d6 tia sang 1 va 1T tring pha nhau, con tia I' va 1T th npuoce pha nhau. K&t qua

tia phan xa ¢6 nang lugng Idn, tia di thong qua ¢6 nang luong gan 1ridt ticu (xem Lia

phan xa tai di¢m 4 ¢6 nang luong khong dang k&),

Nhu vay, 61 v Ua sdng bude séng A nhal dinh, bo loc nhu hinh 3-34 ¢6 h¢ 80 phan

X4 gan bang 1. h¢ s§ thong qua gén bang 0. O bude song khac, didu ki¢n (3-8) khong

thoa man nita, cdc tia T va 11 khong 0] 410
- ry LA

2 nm

con trung pha. do 4 hé s& phan xa 10 ~ 2 |
s& nho hon 1. NN . )
: . e ern , N Rt : L
Bang cich pha lén mdt tam thuy 0.8 _ y N i
tinh nhiéu 1ép chat trong sudt ¢6 chict , ' N ‘
. - s - P .8 : A 7
xudt khidc nhau, chi¢u day khic nhau, \ \
¢ the tao nén duoe cic ho loc hay 0.4 _ _ ‘
. ' 4 N 1
guong loc ¢ hé sd phan xa oA} va "
thong qua 7 A) mong mudn. 0.2 P Y
b
B)O1 v bo Lo loai giao thoa 0 | T~ -
c6 thé vidt: 400 500 609 700
HAV+ ddj=1 (3-9) Hinh 3-4. Bo loc thdng gqua mau lam va luc,

phan xa mau dé

Nghiua 1a & doan quang phd ¢d

P(A) gan bang | th @A) s gdn bang 0 v nguoc lai (xem hinh 3-4).

B¢ cd ducie dac wyén o A) hay of A) wong d6i gan 1y wong, dic 1inh chon loc 6L,

ngodi ciu tric nhe hinh 3-3a d8 mo 4 & trén, ngudi ta ghép thém cae ban mong ¢& ciu

trac nhu hinh 3-3b (n, < n, < #2).
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C6 thé thdy rang, v6i bude séng A nhat dinh phin bo loc nhu hinh 3-3b ¢ he s0
thong qua an bing 1, con he s6 phan xa thi gén bang khong,

B¢ ¢6 the phéan Lich dnh mau phic tap ra cdc anh mau e ban o thé sir dung ba bo
loc mau loai hdp thy, ching x&p trude cac dng phét nhu hinh 3-5.

Céc guong ban trong sudt cho chium tia sédng xuyén qua mot phan va phin con lai
bi phan xa. TI¢ ¢ phan xa va he s0 thong qua khong phu thude bude séng dnh sdng. Cac
suong phan Xg toan phan dang dé quay hudng chum tia sang.

Chim tia sdang sau khi duce tdch Tam ba duge cho qua cdc ho loc mau, sau bd loc
mau ching ta thu duge cde anh mau co ban, pé didu chinh cdc anh mau co ban, ngudi ta
ding thém c¢dc bo loc trung tinh, chi lam thay déi do chéi cha cdc anh mau ¢g ban ma
khong lam thay ddi dac tinh mau sac cha ching. Ong phdt ¢6 nhiém vu bi¢n déi cac dnh
don mau thanh céc tin hiéu mau co ban.

Poi khi ngudi ta dat them vao gifta bo loc mau va bo loc trung tinh cdc bd loc hidu
chinh d& stra lai dac linh mau sac cta cde anh mau co ban.

11¢ théng loc mau bang bo loc hép thy nhu trén ¢é nhuge diém i6n 12 hi¢u suat anh
sdng rat thap, 1am cho dd nhay cua camera thdp. Trén hinh 3-6 cho thay cdch bo i cac
puong loc mau (bo loc loai glao thoa) trong cac camera mau thong dung.

. il >rj——»uﬂ
| L

e

Bé loc " Béloc
}é théng thau mau trung tinh
kinh

0. e |1

FF. = I:R + FG + FBU

k 4

e}
M
4]

[—

‘—‘I_‘—__—-b U,
L —

Gugng ban trong Gng phal
sudl
. M
Gudng phan - EF H > U,
B | —

" xaloan phan %}

Hinh 3-5. Hé& thong loc mau loai hap thu.

Guong loc mau thd nhét phan xa cdc tia sang mau lam (1), cho qua céc tia luc ((7)
va do (R). Guong loc mau tha ha phan xa cdc tia sdng mau do (R), cho qua cdc 1ia con
lai. Bang hai puong mau loai giao thoa ching ta ¢6 thé tdch ra ba dnh mau co ban.

Bai vi tia sang mau lam Khong xuyén qua hai guong loc mau nhu cde tia khdc cho
nén dudmg di cla tia sdng d6 ngan hon. HE can bang do dai dutng di trong thuy tinh can
dat thém mot ban mong thuy tinh ¢6 do day thich hap dé hiéu chinh do dai duong di.

145



Ngoai ra can bd tri cac dng phat & vi (i thich hop trén true céc Ua sang dé can bang do
dai dudmg di trong khong khi cha cée tia sdng & 3 kénh mau.

B oo
trung tinh
B& hidu chinh Fa |l
meo axtimatizo L » Fg
1 . 1
Hé théng thau ' Ongkinh  Guongloe 47R
kinh 1 1 ! chuyén éﬂh mau ) 2
— n ﬂ n ﬂ ' | > 2 F(j
U U U| U Fe [\fs*Fe Fo
YFe
R ) » > » Fg
Gurdng phan i E F
xa loan phin B

Ban mdéng hidu chinh
46 dai dudng di
Hinh 3-6. Hé thdng loc mau loai giao thoa,

Cic tia sdng 161 dap vao cde guong loc dudi mot gée khoang 45°. Su khic xa cla
tia sdng khi di qua cdc guong loc khong gidng nhau & phuong niam ngang va phuong
thang ding do d6 sinh ra méo axtimatize. DE khit méo néi trén cin dat trén dudme di cda
tia sing mot bo hicu chinh méo axtimatize dudi dang hai ban mong dat vuong pde nhau
va nghiéng mot gde 45° so véi true tia sdng. So v6i céc guong loc mau, cdc ban mong
quay di mot gée 90° chung quanh truc tia sdng (hinh 3-6).

Dé ¢6 thé dat duge cde guong foc maw, cac ban mong hicu chinh gilta hé théng
thau kinh va cac Ong phdt, can chon hé thong thdu kinh 6 ticu cy dai. Diéu nay lam
giam nho cudng do sing chiu vao dng phat va lam giam nhd gée nhin cia camera.
Trong thue 1€ npudi ta dang 6ng kinh ticu cu c
ngan k&t hop vai mot he théng thau kinh phu

va thdu kinh chuyén anh d¢€ kéo dai khoang

cach tr ong kinh Jdén ong phéat. fing kinh /
chuyén anh ¢6 két cau phic tap nhu 6ng kinh > \/i *g—' Fo

licu cu dai, ¢ pifta cde thau kinh ¢d dat thém
man chén dé diéu chinh d6 sing cla dnh mau.
Nhiém vu cia 6ng kinh chuyén anh 14 dii anh

Céc 16p mang chét
8 trang sudt

thu ducge bai hé thong 6ng kinh dat trude né
sang phia Ong phdt vén ti 1@ 1/1. Hinh 3-7. Lang kinh loc mau.

Vi¢e dat thém cdc hidu chinh va 6ng kinh chuyén anh 1am cho h¢ théng quang hoc
cla camera mau trg nén qud phuc tap, do dé ngay nay npudi ta dang tim cach ché tao
cdc bd loc mau don gian han ma van ¢é chit luong cao.
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Trén hinh 3-7 cho thay bo loc mau dung lang kinh ghép ¢é tde dung nhu 1o hop
cla cic guong foc mau kifu giao thoa va guong phan xa 103n phan. Mt truGe cla cic
lang kinh c¢ho xuyén qua cic tia sdng 161 va phan xa toan phan cde tia phan xa 1l cde 16p
maong trong suGt quay ve. Mal sau cta c¢de lang kinh ¢6 phu cde 1dp mong trong sudt ¢d
hé s chidt xuat khac chiél xudl cGa thuy tinh ding lam guong loc kidu giao thoa.

Kht dang lang kinh loc mau, tia sdng cha y&u di trong thuy tinh kin, trdnh duge su
nhidm ban cdc b& mat phan xa do ¢6 bui cia méi trudmg, déng thsi it ngan duge do dai
duong di cha tia sang, giam nho kich thude cia camera.

2. Tong hop anh mau

PPhia bén phdt, nhd ¢d bd foc mau ma dnh mau phiic tap dugce phan tdch thanh ba
anh mau c¢ ban. Gia thiél ring hé thdng truyén hinh thue hién hoan hao viée hién doi ba
anh mau ca ban d6 thanh ba tin hiéu mau co ban wong dng {7, {7, [/, va truyén ching
dcn ben thu khong bi sai lac, nhifu. Chiing ta x¢t didu kién dé (dng hop lai dugce anh
mau phic tap di phat va cde phuong phap 1ong hap mau.

B¢ ¢o lai duge anh mau phite tap da phdt ching ta ¢6 thé thuc hién nhu sau: Dua
céc t1in hicu {7, {J,., U, vio ba Gng thu den - trang, tao nén ba anh den - trang ¢6 do chéi
11 1¢ do 1dn tin hicu dua vao ong thu, cdc anh 4y qua ba bd loc mau ¢6 dic tinh thong qua
la 7fA), T4 A). T A) € nhan duge ba mau co ban. Bang mot hé thong quang hoc ¢6 thé
chidu chdng ba anh mau co ban d6 1én cling mdl man anh, chdng ta s¢ thu duge anh mau
dd phit (hinh 3-8).

Kinh loc Man
mau iy énh

>

Mat ngudai quan sat
- - -Kinhty

Us E ' quang

Up Fe

Hinh 3-8. Téng hap anh mau cé dung bd loc mau.
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Gia thidt rang dng thu ¢6 do chdi phat ra 1 1¢ tuyén tinh véi tin hicu dua vao. cdc
loal méo hinh hoce khong déng k€. Bidu kién dé khong méo mau 13 1oa do mau cha cde
ho loc ¢6 gid il ding nhu I'CC da quy dinh. Vi duy, doi vai bo loc mau dd ¢in oo

xg = (0,670; yr = 0.330;

L I - /YR YR
romg do: X, =———— -- o= 2.
l i XNe+Y,+2Z, . X, +¥, +7, (3-10)
X, = 0, (DpF(2)dA
!
Yy = | 0, (Dp(AFA)A +; (311

il

o

Z, = [ 0 (p()E(A)dA

trong dd: pfA) - mat dé phan ba nang lueng cla man ong thu den - tring lde phdt sang;
rd A - he 6 thong qua cla bd loc mau do.

C6 thé thay rang ¢4 nhidu dang duimg cong 7,/ A) khdc nhau cing thod mén cic
dicu ki¢n khong gay méo mau. Pudmg cong (1), 7, Aj cling cé nhidu dang khac nhau.
Picu nay xual phdr wr dinh Iy thit ba cla Grasman, theo dinh 1y d6 cée bie xa ¢6 dac
tinh phé khédc nhau nhung ¢6 thé ¢6 cling mau sac (¢é cling 10a do x, y. o).

Phuong phdp 10ng hop anh mau nhu di x¢ét trén 13 "phuong phép dong thoi", nghia
[ ¢cd¢ anh mau co ban xudl hicn dong thad v duge tedn trén mot man anh chung. Sy wrdn
mau sac nay ¢ chél luong rat cao. Tuy nhién, thidt bi trdn mau theo kicu nay qud cone
kénh va diL. Mow phuong phap khdc ¢in khao sat 13 "phuong phap lan luot”. Cdc anh
mau ¢ ban khong xuat hién dong thdi ma lan lugt theo mot thi wr nhat dinh, Nho con
mat c6 kha nang 16ng hop cdc mau xuat hicn lan Jugt ma ta ¢6 thé thu nhan duoe cam
2idc mau phuc tap (khi tin &8 thay déi mau 1on). Bang cdch nay chi can dang ong thu 1i
du dé (6ng hop lai anh mau phic tap da phdt.

Trong s cdc phuong phiap 16ng hop mau kicu mau lin fuct ¢6 the k& dén cde
phuong phéap khic nhu cho xuat hi¢n ba hinh dnh mau co ban trén cung mot man anh
mau éng thu, ching x¢p k& nhan theo chidu thang didng. moi dnh chidm 1/3 chidu cao
cla man ong thu. Cac anh d6 ¢6 duge mau co ban nhd ba bo loc ddt trude dng thu den -
trang hoac nhds phi ba chdt huynh quang khdc nhaw, Cac danh mau co ban xudt hien lan
fugt vi cling do mdt ta dicn wr vE 1én, sau Jo clng duge chifu vao mot mén anh nho nhd
ha hé thong ong kinh piéng nhau.
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Trong cac phuong phip ke trén, cde dnh mau co han ducce dat tdch ricng ra, sau do
nhds cde he thong dng kinh duoe x&p chong 1én nhau d& ron mau, O céac phudng phap
wrén chua st dung kha nang caa mat tong hep cde vach hoac diém mau khdc nhau ki
ching duge dit khd gan nhau. Néu cée anh mau co ban duoe chia nho thanh tp hop cua
nhiing vach hoace cham nho rai nhau. Sau d6 x&p cac anh mau co ban 46 10ng xen k& v
nhau. sao0 cho cac vach hode cham cla cdc mau o han nam k¢ sdt nhau thanh wng
nhom ha vach hoac ba didm thi khi do mél neuc s& 1éng hop mau thanh maot anh mau
duy nhat cd mau phm tap > Dua trén nguyen tic do npudi ta ch ao ta cde logi Ong thu
mau khice nhau, Cic ong thu mat ¢d ba sing dién wr lodi ¢6 milt na (tam chan khodt 165,

foal ¢d moL sing dién 1 déu a0 ra ddng thil cde dnh mau co ban nam xen ko,

23TIN HIEU CHOI VA TIN HIEU HIEU MAU
i. Tin hiéu choi
NCu cic dng phdt tao ra tin higu (16 vai dong quang nang [ cla ia sdng xuyen
qua cdc b loe mau ¢ ban 1ot vao éng phit. thi ta thu duge cde tin hi¢u man co ban {7,
7.1 Didu kign d¢ khong gay méo mau sac 1h 40 nhay cam cGa dng phat nid} khong
I I T o C é
phu thude vao bude séng Z (gia thidt cde bo foc mau da ¢6 dac tinh chon loc dang yéu
chut. Che tin hicy miu co ban {7,

R,

[0, (7, ¢ thd dude (ruy¢n dén phia Us 7

thu vh dua vito cie ong thu d¢ i tao .

lai ¢cic mau ¢d ban. e — .

I‘_J‘
Tuy nhién vice truyen trye uiép .
-, + .t - - . b . El R

vit ddng thoi cde tin hicu U U {7 e —

doi hot dal thong cda he thong

truyén hinh gua rong khong thoa

man yeéd cdu k& hop. Do do, cin Hinh 3-9. Mach ma tran tao tin hiéu d6 chér.

bich doi ¢de tin hiéu mau thu duge
il cAc one phdt thanh tin hiéu phdc tap hon chita ddy dl céc tin tie v& dé chdi va shc
J0 ¢cta hinh anh ¢én phat, ddng thii thoa man cac yéu cau vé tinh k&t hop.

Cde tn hicu truyén hinh miu cd ban ddu ¢6 mang tin 18¢ v& dod chor, v rang khi do
choi cta hinh cin truyén taing hoae giam thi bicn (v ¢de tin hicu mau ¢¢ ban cing tang
hoac giam theo. nhung U ¢ pidia ching khong thav doi.

‘Tin hieu chéi trong cae hé truycn hinh mau sau hi¢u chinh gamma ducc chon theo
hidu thuc:

L= 029907, + 05870+ 0114, | (3-12)
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trong d6: 17’ - dién dp hi¢u chinh gamma tin hicu chéi cda tin hicu anh mau:
[, (. va I, - cde dién dp hicu chinh gamma dng vai cac tin hic¢u do, luc
v 1 khi quét phan wr anh da qua.

RO rang 13 cde tin hicu mau co ban déu ¢d quan h¢ dén tin hicu chol Mudn nhan
duge tin hidu chdi phai nhan di ba tin hicu mau co ban. Hinh 3-9 la vi du mdt mach ma
tran tao do chéi U 1 bidu thic trén.

HE thye hicn duoce bidu thie 3-12 ta phai chon cée tinh kién theo diéu kicn sau:

X 0299 K osg7 K oia
R R, R,

3
2. Tin hiéu hiéu s6 mau

Tir Iy thuy¢t v& mau séc chiing (a d& bidt rang maw sic duge dac trung bdi ba thanh
phan. Ba thanh phéan do ¢o thély X VY, 7Z: Dymay, R G I vyl

Céc thanh phan d6 1a doc 1ap tuy&n tinh vai nhau (Ur hai thanh phan khong the suy
ra thanh phan thit ba). Do d6, d€ ¢6 duge hinh dnh méau nhét thi¢t phai truyén da ba tin
hicu. HE thoa man dicu kién k& hop, mdt trong s& ba tin hi¢u due truyCn di phai la tin
hicu chéi (7, Con lai hai tin hicu nita can phai truyén dugce goi 1a tin hiéu mang mau.
Tin hicu mang mau ¢d thé chon 1a tin hicu U/, {7, hoac hai 1in hicu nao khic. Co the dé
dang thay rang khi cd Uy, U, U, thi ¢ thé tim ra [/ 1 bidu thitc (3-12):
Uy 02990, —01 14U,
- 0.587

(3-13)

T

Tuy nhicn, viée chon (7, {7, Jam tin hi¢u mang mau 14 khong hop 1y, Trude heéi
tinh khong hop 1§ thé hién & chd R va B 16n 14l ngay ¢4 khi phdt anh den - trang, do d6
¥hdi tao tin hics mau phai lam vice ngay ca khi thu chuong trinh truyén hinh den - tréng
—» khong ¢din thiét va khong thod man dicu ki¢n k&t hop. Ngoai ra, khi do chéi anh tang
Icn thi khong nhitng OY tang maca I/, U, cling lang, lam cho tin hi¢u 1éng hop dua vao
mdy phat hinh ¢4 bicn do tang [dn, d& dang gay ra diéu chd qud muc trong méy phal.

C4n chon tin hicu mang mau sao cho khi phdt anh den - tring thi tin hi¢u mang
mau tri¢t ticu, chi cdn lai {7y, Ngoai ra tin hi¢u mang mau khong tang bi¢n do khi tang
d6 chéi cha anh, nghia la tin higu mang mau khong mang (in wic vé do choi.

Trong s0 cédc tin hi¢u duge chon lam tin hi¢u mang mau thod min cdc diéu ki¢n
néw trén, ching ta lam quen trude hét cde tin hicu {70, va U0y, chidng dude got fa tin
hicu hicu s mau. Tin hicu U, va 17U, lacdc tin hicu (7 1¢ vdi cée thanh phan R-Y va
B-Y. 46 1 cdc thanh phdn hicu s6 miu. Ching ta d& dang thdy rang cac thanh phan R-Y
vi J-Y bi tri¢t ticu khi phdt dnh den - trang va ching khong thay d6i khi do chdi thay

déi.
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That vay. khi phat anh den - trdng thi ¢dc thanh phéan ¢« ban ludn ludn hing nhau:
Up=U;=U,=k (0 5k <)
Khi Ay thanh phan choi:
U, = 02990, + 05870, + 0.114U,= 0,299 + 0,587k + 0.1 14k = k

Do da: Uy =0, UpUpy =0

V1 vay, tin hiéu /-0, = 0 va U,-U, = 0 khi phdt anh den - trang,

Khi do chéi cha anh bang khéong (k = 0) thi U/, = Uy = Uy = 0 va U, cling bang
khong, lic d6 U-Uy = Uyl = 0. Khi do chéi cha anh la cye dai (k= 1) thi &7, = {i; =
[/, = 1 don vidién dp vd U, = 1 don vj dién 4p, lde d6 U/,-U, = U,-U; = 0.

Khi ta diing cdc thanh phan (/,. U,-07,, U,-U/, d¢ dac trung cho mau sac thy mor
mau sic bal ky déu duge bidu thi bang | vector trong hé toa do mau ¥, R-Y, i5-¥. Cic
truc Y. R-Y, B-Y ¢6 vi ui xac dinh trong hé toa do XY7Z va RGB. Gilta céc he toa do k<
rén ¢é quan hé véi nhau, bict duge cde thanh phin cia mot mau ndo d6 trong he tog do
nay ¢6 thé suy ra cde thanh phan cia mau do trong cde hé t0a do khdc.

Chiing ta xdc dinh vi tri cta cdc true Y, R-Y, B-Y trong h¢ 10a do AYZ. True RV
phéi thod mén cde diéu kign:

o Thanh phén chéi ¥ ¢la cde veclor mau nam tring hudng truc R-Y phai bang khong,
Nhu vay truc R-Y phai ndim trén mat phang d6 chéi bang khong, d6 chinh 13 mat phany X/

e Thanh phan B-Y cua cic v
vector mau nam tring huéng truc
R-Y phai bang khong. Nhu vay trén
truc R-Y thanh phdn B phai bang
khﬁng (V.i rén I["'L}C R-Y dﬁ C(I) Y :O, Mat phéng (BG)
nén muon cho B-Y = 0 thi 3 cing
phai bang khong). Diéu d6 cling ¢6

nghia truc R-Y phai ndm trén mat o
Giae tuyén clia mat phang

phang RG. (RG) voI mat phang (XZ)

K&t hop hai dicu kién trén ¢6

R - N A Ciao luyén cita mat phang
th¢ suy ra rang truc R-Y la giao

Z {BG) véi mat phang (XZ)
tuydn ctla mat phang XZ véi mat
phang RG. B-Y
Suy luan wong ta ¢6 the rit Hinh 3-10. Vi trf truc R-Y va B-Y trong hé toa d6 XY7.

ra k& luan truc B-Y 14 giao tuyén
clia mat phang XZ véi mat phang BG (hinh 3-10).
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P¢ dumg giso tyén cha mit phing RG véi mat phang XZ, 1a kéo dai dudng thing ndi
cdc diém G, R nam trén mit phang don vi, dudng thang nay gap mat phing X7 & R, Dutmg
thang qua goc toa do 0 va qua R, chinh 1a giao tuyén ¢an tim, d6 chinh 1a truc R-Y.

Tuong tu, B, 12 giao diém cha duding ndi GB trén mat phang don vi v&i mat phang
X7. Pudng théang qua 0 v B, 12 truc B-Y.

Biém B, vd R, vira ndm trén mat phang don vi (qua diém ¥ =1, X=1,Z=1) vira
nam trén mat phang XZ. Do d6 khi chi€u Ién mat phing XY ta ¢6 duge diém (B,) va (R)

nam irén dé thi do mau 12 gizo diém cha dudng (BYG) va (R)(G) véi truc x, hinh 3-11)

Trén d6 thj do mau diém C tuong dng véi mau tréng (R = G = B), tai day R-Y va
B-Y déu bing khong. Vay ¢6 thé chon diém C lam géc toa do cla hé truc R-Y va B-Y
trong mat phéng. N&i diém '
C v6i cic diém (B,) v (R) YA
chiing ta sC ¢6 dudc cdce truc
R-Y va B-Y. Néu khong dé ¢
dén thanh phan chéi thi mau Trye B-Y
sdc ¢6 thé duge dic trung 496
bang hai thanh phan R-Y va
B-Y, nghia la bat cir mdot c
mau ndo ciing ¢6 thé biéu
thi bang mot diém trong
mat phang do truc R-Y va B- Truc R-Y
Y tao nén. 460

586

B, R, %
¢ théng toa 46 R-Y
vd f3-Y ral gan gii vGi hé Hinh 3-11. Vitritruc R-Y va B-Y'trong d& thi do mau xy.
théng toa do cuc thudng
duoc sit dung rong rdi trong 1y thuyét mach dién va st dung rit thuan igi cho viéc tinh
todn mau va do sai maw trong cac hé théng truyén hinh mau.
Céc mau trong hé toa d¢ R-Y va B-Y duge dic trung bdi toa d¢ (R-Y) va (B-Y) hoac
héi modun A va gée ¢, trong do:

A:J(R—Y)Z +(B"'Y)3 va qo:arcrgigij}:;

Vidu:-Mautraing c6 R=G =B =1, Ncdbd: Y =03R + 059G + 0.11B =1 va

(R-Y) = (B-Y) = 0 hay A = 0; pkhOng xdc dinh. Vay mau trang (k¥ hieu C) duoc biéu thi
bang difm gdc oa do. '
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-Mau do tinhkhi€tc6 R=1;G=8=0,licd6: Y =03R + 0,59G + 0./13=0.3
va(R-YN)=07;(B-Y)=-0,3;

A, =+J0,77 +(-0,3)* =0,76;
0? {
@, = arcig(— ﬁ) =113",20".

Tinh wodn wong 1w cho mau luce va lam tinh khiét, ching ta cé:
Ag = 0.83; 05 = 225°
AB == 0,9,' ¢3 = _70

Né&u biéu thi mau bing vector ¢6 gbc & tai diém C va mut & tai diém dac trung cho
mau duoc xét & trén mat phang R-Y va B-Y, thi chiing ta ¢6 thé dé& dang tim vi tri bidu
dién cac mau 10ng bat ky béng phép t6ng vector (hinh 3-12).

Vi du: - Mau vang la két qua tron
mau d6 va luc, cac thanh phan clia mau
vang laR=1,G =1, B =0 tuong tng ¢
thanh phén chéi va cdc thanh phéan hiéu
s& mau la:

Y =03+059 =089
(R-Y} = 1-089= 0,11
(B-Y)=00-089=-089

A=09; @=17%

Trén d6 thi vector mau vang dugc Hinh 3-12. Biéu thi mau bing vector
xdc dinh bang t6ng cha cic vector R va trong mat phang.

G . Vector biéu thi mau vang d6i xitng qua diém C d6i véi vector biéu thi mau lam B.
Nhu vay cdc mau phu nhau (cong lai cho mau tring) dugce biéu didn bing cap vector ddi
xing qua goc toa do, nghia 12 cliing mddun, nhung géc khac nhau 180°.

C6 thé ap dung nguyén Iy 10ng vector dé tim vector bi€u thi mau khong thudn
khi¢l. Vi du, xét mau do khong thudn khiét ¢6 céc thanh phan R=1; G =0,4; B=04.
Mau khong thudn khiét nhu vay ¢6 thé bidu thi bing 4 vector R, R,, G, B ¢6 modun
lan lugt 1a 4, =0,6; A, =0.4; A;=04; A;=0,4 (hinh 3-13).

Béi vitdng ciia R,, G, B cho ramau tring cho nén téng vector clia chiing 1a triét

titu. Mau do khong thudn khiét dang xé c6 thé bidu thi bing mot vector duy nhét R, ¢6
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cung g6¢ pha nhu mau do thuan khiét nhung ¢6 moédun nhd hon. DO thuan khiét cang
thap thi mddun cang nhd. Khi do thudn khict bang khong th modun ciing bing khong.

Nhu vay trén hé toa do R-Y, 8-Y, gdc ¢ biéu thi mau sdc con modun A bicu thi do
thuin khiél cta mau.

Py = Pu

\ B-Y
c

e
-

Hinh 3-13. Biéu thi mau khdng thuén khiét.

Nhu da ndi & trudc, tin hiéu R-Y va B-Y chi la mot cap tin hicu mang mau trong s0
nhidu cap tin hi¢u mang mau khéc thod man diéu kién khong mang tin titc vé dé chai.
Né&u ta diing cap tin hiéu mang mau khdc ky hiéu la S, va Sy, trong dé:

S, =0877(R-Y
R (R-Y) (3-14)
S; =0,493(B-Y)
thi ¢ap tin hiéu mang mau ndy ciing khéng mang tin tie v€ d6 chéi. He toa do S, va §, hoan
103N tring hudng v6i hé toa do R-Y va B-Y, tuy nhién hé ¢ ti 1 & hai truc 12 khong bang
nhau, do d6 vi tri cdc mau sac trong hé toa do S, va S; ¢6 khic so voi hé R-Y va B-Y.

Tém lai, cdc tin hiéu mang mau duge truyén di duoc 12 cde tin hiéu hicu mau {/,-
U, va Ug-U/,. Viéc loai bd tin hiéu I/,-{7, khi phai chon hai trong ba tin hiéu séc dé truyén di ¢6
céc nguyén nhan sau:

e Vi cling cudng do anh sdng chudn nhu nhau, {/,-{/, cé quing bién thién bé nhat, chi ¢6
+ 0,41 lam cho thong tin khong rd rang.

» M2l nputi khi tinh t€ v&i mau 14 cay, do do dai tan doi hot cha tin hicu U-U, cao hon
nén kho truyén hon néu so véi dai tan U/,-Uy va U U, chi vao khoang 1,5 MHz

Tai may thu U,-U, s& duoc suy ratif U/, va U/,-U, theo biéu thitc 3-12. Thuc vay:
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t, =0.2990, + 05870+ 0114,
= 0200071} + 038718 -0, ) + 001400, U )+ Uy
Rt ra:

_0.299(0, — U ) - 0MU, ~UL)
I | I 1
0.587

O.S09(U Uy - 0.194(U,-Uly)

T | S
{JU—{"’}'_-

1.4, TRUYEN TIN HIEU TRUYEN HINH MAU
1. Tin hiéu thanh phan va tin hiéu tong hop

11 théng truyén hinh cho phép < dung hai dang tin hi¢u, duoc gol i tin hicu video
thanh phin v tin hi¢u video 16ng hop, dé xir 1y, luu url va phdt séng chuang trinh.

Tin hi¢u video thanh phan bao odm bo ba tin hicu duge xU 1y riéng 8. C6 hai
tap cde tin hidu vldm thanh phan duge st dung, bao gom;

v Tin hisu Uy, Ugs Uy Céc tin hicu thanh phan {/,, {/;, U/, 14 cdc Uin hicu ¢ ban
cla truyén hinh mau, moéi mot tin hicu bicu dién cho mot mau o ban.

+ Tin hiéw Uy, Uyyva Uy Cac tin hicu Oy, U, va iy, 1a 16 hop cua cic gia
iri tin hicu mau co ban Uy U, U

Tin hicu video tong hop duge sir dung trong kénh truyén thong dai chiing, phat
trién dua trén co s& tuong hop v@i hé truyén hinh den tring. Pac diém cda tin hi¢u
1éng hop 1a 14t ca cac thong tin v& 1inh mau cia canh vat duge bicu dién bang m{t tin
hicu. Tin hitu video téng hap s duge xu 1y, tuu trli vi truyén dan dudi dang mot tin
hicu duy nhal ma thoi.

Nhu vay tin hi¢u thanh phén ycu cau dai bang tdn 16n, su dung ba kénh truyén
tin hicu con tin hicu tdng hyp chi ytu céu mot kénh truyén. Tuy nhicn khd ning xu
Iy hinh anh trén tin hicu thanh phan cao hon so vdi tin hicu (ong hop. Trong hinh vuc
truyén hinh, st dung loai tin hi¢u nao la phu thude vao tinh chil h¢ thong va yu cau
cha timyg Gng dung.

2. Ghép pho tin hiéu mang mau vao phé tin hiéu chéi

N&u tin hicu mang mau duge dem didu ¢h€ mot dao dong ¢6 1an sO mang phu f,
¢a0 cho tin hicu da didu ch& (goi 14 tin hi¢u mang mau ¢ao 14n) ¢6 cac vach phd nam
ddng vao ving khe hér ciia phd tin hicu chéi thi 1in hitu mang mad ¢6 thé phat di cling
v tin hicu chét trong cang mot dai 18n s6. Cac vach pho cda tin hitu mang mau cao 1én
duge "ghép” xen kE vo cée vach pho cda tin hicu choi. RO rang 14n s6 mang phu fe- phal
hang (1 - 1/2)f,,. wong do n la sG nguycn, f,; 1 14n s6 dong.
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Phep dicu ch¢ & day nham dich phé cia tin hiéu mang mau 1én phia tdn $6 cao cia
tin hi¢u chéi, dong thoi dam bao cho cde vach phd cha hai loai tin hiéu ¢6 thé dan vao
nhau ma khong rang pha. Ifinh 3-14 minh hoa phé tin hiéu chéi va tin hiéu hi¢u mau
Cao tan.

Aylf)
fy
||I I‘|'|hl 1 ||||’| [y .1ll_|l|. .
A lh fy (n- 1, " nf, f
I
1
2 !
1 N ||l| llllllln. >
foe =(n - 1/2), ]

Hinh 3-14. Phé tin hiéu chdi va tin hiéu mau cao tan.

Bén mdy thu chi can dang mot bo loc dac biét ¢6 dang thong ddi hoac dac tinh
hinh luge ¢6 thé tdch riéng tin hiéu mang miu cao tén ra khoi tin hiéu choi. Tin hiéu
mang mau cao tan nhan duoc sau bd loc 13 tin hiéu mang mau tan s6 video. Sw didu ché
c6 thé 1a diéu bien, di¢u 14n hoac didu bién Ian didu pha v.v... Sau téch séng chiing 1a lai
thu dugc tin hiéu mang mau tén s6 video (tdn s6 co sd).

Nhu vay, khi chon tan sd séng mang phu ¢in phai thoa man:

- Tan s& s6ng mang phu phai & mién tdn s6 cao cha phd tin hiéu chéi. Vi tan s&
song mang phu cang cao, kich thudc chi tiét anh nhiéu do né sinh ra trén anh truyén
hinh den trang cang nhd, mat cang kho phat hign.

- Tan s& séng mang phu phai nhd hon tin 6 cao nhét cha phé tdn tin hidu chéi.

Vice ghép phd cdc tin hidu nhu vay c6 thé tidt kiem duoe dai thong caa hé thdng
truyén hinh, tuy nhién khong tranh khoi su anh huémg 1an nhau giita cdc loai tin higu.
Tin hi¢u tan s6 mang phu fy. ¢6 thé gay nhidu dudi dang man WiGi teén man anh. Pong
thdi 1in hiéu choéi €6 the gay 1én sur sai mau do cdce thinh phén t4n s6 cao cla tin hicu
choi khong tach bo hoan toan ra khoi tin hiéu mang mau bang cac bo loc don gian duoc.
D¢ giam énh hudng nay c6 thé;

- Chon t4n s6 mang phu cao dén mitc cho phép, bdi vi, & mién tan s cang cao bién
do coa thanh phan phd cia tin hiéu chéi cang nho.

- Tang dén mifc choe phép gid tri tin hiéu mau.

V§i cdch bd i tdn s6 nhu vay, cdc thanh phén phd cha tin hiéu chéi va cda tin
hi¢u mau khong trung nhau, nén & phia thu c6 kha nang tich riéng chiing.
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Thong thuomg tin hiéu mang mau duge phat c6 dai tdn chi khodng 1,5 MHz. Co sé
dé chon dai tdn tin hiéu mang mau thap nhu vay 1a kha nang phan biét ciia mat d6i véi
cdce chi Uct ¢d mau kém hon cde chi 1i€1 den trang.

Néu dai tan cua tin hiéu chéi khoang 6 MHz. thi tdn s6 mang phu chon khoang
4,5 MHz. Chon tan s6 mang phu cao hon thi céc ludi nhidu khé nhan thay hon nhung
lam cho phé tin hiéu mang mau cao td4n khong nam gon trong phd cla tin hiéu chéi,
lam ma rong dai thong cha ca hé thng truyén hinh mau. Viéc chon tdn s6 mang phu
trong cdc he thong truyén hinh mau khic nhau s& duge x€t k¥ trong chuong sau.

Bdi vi ¢6 hai tin hiéu mang mau c¢dn phdt di, nén sy diéu ché dao dong 14n s§
mang phu ¢6 thé 13 diéu ché vuéng gée nhu trong he NTSC hay PAL, hoac difu tan 1an
lut nhu trong SECAM.

Tin hiéu mang mau cao tan c6 thé viét dudi dang tdng quat:

U.- = Acos(2aft + ¢}, (3-15)
trong dé: A va @ hién d6i theo céc tin hiéu mang mau co s& (€6 tin hiéu video).

Néu chi ¢6 A bién doi theo tin hiéu mang W
mau cd s¢ ta ¢6 tin hiéu di€u bién, nd chi mang
tin tdc cia mot tin hiéu mang mau. Néu chi ¢é
@ bién déi theo tin hiéu mang mau ta ¢é tin hiéu A SC
diéu pha hodc diéu t8n, né cling chi mang tin

tic clia mot tin hiéu mang mau. ®
0

Mudn mang tin Wic caa hai tin hiéu mang L
Hinh 3-15. Biéu dién tin hiéu mang mau cao

mau ¢d the thue hién bién doi ca A va @ hoac t4n bing vector.

diéu ¢hd 1an tuet. Tin hicu mang mau cao tdn cé
thé bidu dién ban mot vector . ¢ mo dun A va goc pha ¢ nam trong mat phing quay
v 10¢ do goe 2, (hinh 3-15).

Néu nhiéu tam cho A va @ bién d6i thi pay ra su sai mau (vé sac do hoac do bio
hod). Vi du, trong hé thong NTSC mé dun A bién d6i theo do bio hoa, con géc ¢ bién
doi theo sée do.

3. Chong nhiéu giy ra bai dao dong tan s6 mang phu

Khi chon 14n s6 mang phu fi- = (n - 1/2)f, thi nhiéu gay ra bdi dao dong tdn s3
mang phu giam di dang k€ (khoang 10 18n) so v&i khi chon f;. bang boi sd nguyén cua
£ Didu nay c6é thé giai thich nhu sau.

Vi trong mot chu ky quét dong ¢6 (n - 1/2) chu ky dao déng tan s mang phu cho
nén pha cta dao dong tan s& mang phu doi ngugc tir dong nay sang dong khde. Két qua

cace diém sang va (60 gay ra do ¢6 dao dong tén s6 mang phu $& d6i vi tri cho nhau khi
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chuyén tir dong trén xudng dong dudi. Cc diém sang va 16i nam xen k& nhau theo chicu
dung bu trir nhau, tao nén cam gidge man anh ¢6 do chéi déng déu, khong thay rd cac
vach ding song song nhu khi £, = nf,,.

Mat khde, vi $6 dong trong mot mat 1a s6 1¢ cho nén sau mot mit thi didm tring
doi thanh den var nguoe lai. Mét ¢6 kha nang 18y binh quan d¢ chéi theo thei gian, cho
nén d¢ choi cha moi dicm rén man hinh ¢d cam gide déng déu, WGi nhidu trds Ien khong
thay 13 nia.

Sur bu trir trong thire 1€ khong hoan hdo vi tén s6 guét mat wong d6i thap, thisi pian
dE doi cde diém trang thanh den (viunguoe 1ai) qua 16n, so sanh duoe vai thoi glan c6 thé
lay binh quan do chéi trong con mat. Ngoai ra con do dac tinh khong dudng thang cha
Gng thu va cba con mdt ma su tang do chdéi trong nia chu ky cia dao dong 1an 3 mang
phu khong b trir hoan 1oan cho sy gidm do ¢héi trong nia chu ky am cda dao dong tén
s& mang phu.

Chiing ta x¢t anh hudmg cia dac tinh khong dudng thing trong quan hé do chéi -
dién dp ludi cta ong thu (hinh 3-16).

Teem Mg

¥

Hinh 3-16. Minh hca anh hudng cla dic tinh 8ng thu
dén qua trinh |ay binh quan d& choi.

Do chdr binh guan trong mot chu ky 7' clia dao dong tin ¢ mang phu:

.
R (3-16)
{Sf.‘ 1
trong do: L=kU - U =KU, + U dday y=2,do dé ta cé:

L=klU] +2U, Acos(2af ot +@) + A7 cos™ (27f oof + )]



Rut ra: Lo, = k(U] + Az—) =1 +AlL; (3-17)

fay

] A~
tronp doée [ =k0 0 AL =k 2l

Tw hinh 3-16, chiing ta thay rang su bil iy khong hoan 1oan d& lam cho d6 ¢héi binh
quan tang 1en mot luong A7, so vai khi khong ¢6 dao dong tan s& mang phu. Pidu 46 cling
ching 16 rang dO chéi khong chi do tin higu chéi ¢, quyét dinh ma con bi tin hi¢u mang
mau e dung dén. Pay [a dicu khong mong mudn, gay nén sy sai [¢ch db choi.

)¢ wrdnh nhiéu dudi dang
man et gay ra bai dao dong R

tan 6 mang phu, ngoai vice /\ « /\+
o

3

chon tin s6 f thich hop, co : : : S/E
. - 1

I

]

1

1

1

th¢ chon pha dao dong sao cho
I
o dau dong sau pha dao dong ! .
ngugc vor pha & dau dong trude ' ! /a
L

thinh 3-17). 0 \/

M- e - _ Déapgthdn+ 1 L . »

Pay 1a chd do dong bo
pha. Tan ‘Sﬁ Js- ¢ the chon bal Hinh 3-17. Pha dao déng tan s6 mang phu & cac déng ké nhau
Ky, O the chon f,- = mf),. trong '
6 w1 G nguyen. Sy doi pha ¢ cae dong ké nhaw ¢6 thd thye hien duge nhiy bo chuyén
mach di¢n (. Jan tuot st dung hai dao dong ciing 14n 6 nhung déi pha nhau. tén &
chuyén mach la tén s¢ dong. Nhiv eé sy doi pha cta cde chudi dao dong ma dé chdi duoc
b tri, k&t ciu nhicu IuGi dang ludi duge khir bo. Can chd § réng do su quét cdch dong
mit vin d¢ kh nhidu trén thue 18 khé khan va phite tap hon,

Cac dong ciia mat yuét thit hai khong tring 1én céc dong cla mét quét trude, do dé
chi sau hal lan quét mat thi pha dao dong méi nguee nhau va sau ban chu ky quét mat
cac dao dong trd lai dang ¢ Thn 6 1ap cha cde didm o6 do choi cuc dai thap hon 4 1an
so v3i Lan s6 yuét mat, voi 1an s& thip nhu vay su 18y binh quan do chéi clia mit nQudi
¢ Ien khong hoan hao 1ao ra su nhdp nhdy, ngodi ra tao ra hién trong "rdi” cdce ludi
nhitu theo chi¢u thang ding hay chéo gdc trén man dnh. DE khit su roi ndy, tin s6 vl
pha cua dao dong 1dn s& mang phu duge chon theo mot quy luat phige tap hor.

4. Cic loai méo va can nhiéu trong hé thong truvén hinh mau

H¢ thdng truyén hinh mau khdc véi he théng truyén hinh den - tring & chd truyén
di dong thoi tin hicu chéi va cae tin hiéu hiéu mau. Tin hiéu chéi chiu nhing loai méo
twong W nhu truyén hinh den - trdng nhu méo gamma, méo tan s&, méo pha ... Cac loai
mdco do da duoe xéky trong phén L
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Tin hicu chéi duoe truyén déng thoi vai cdc tin hicu mang mau néu sy bién doi
cua no lai gay ra su bicn doi ¢da cac tin hiéu mang mau, gay ra su sai mau, hoac sai do
thuan khiét. Ngude lai, su bicn doi ¢da tin hiéu mang mau ciing gay ra su méo doi véi
1in hi¢u choi. Anh hudmg qua lai gitta cdc loai tin hiéu sinh ra cdc loai can nhiéu.

Cac loai méo va can nhidu phu thudce vao phuong phép truyén dong thii cdc loal
tin hicu va dai vdi cde he truydén hinh khéc nhau ching ¢6 cac quan hé khac nhau.

a) Méo tin hiéu choi

Tin hicu chéi duoe truyén di bang mot kénh riéng biét, nhu vay vé nguyén tic tin
hicu ¢hoi khong chiu anh hudmg cGa tin hiéu mang mau. Tuy nhién, do h¢ théng truyén
tin hi¢u khong hoan thién nén 1in hicu chéi bi méo (B sai 1éch) khi ¢6 tac dung cia tin
hi¢u mang mau.

Trudic hét ban than dao dong 14n s0 mang phu f- lot vao tin hiéu chdi gay nén
nhi¢u dudi dang man ludi thang ding hoac chéo. Nhidu nay xudl hién trén man dnh mdy
thu den trang rat rd, néu khong ¢d bién phép dich tan s6 hoac dich pha sau tmg dong,
basi vi may thu den trang khong ¢6 bo loc loai bé cde thanh phan tin hicu mau cing dao
dong 1an s& mang phu nhu trong may thu mau.

N&u tin hi¢u tdn s6 mang phu ¢6 pha va dn s& thich hop, db nhiéu ¢é thé giam di
dang k¢ nhey kha nang tong hap dé chol thee khong gian va thoi gian cda mat. Tuy nhicn
do «dac tinh khong duong thang cha mat, cia ong thu, tin hicu 1an s& mang phu van gay
nen sy bién doi thanh phén binh gquan cua tin hi¢u ¢héi nhr d&@ mo ta trén hinh 3-16.

Ngoai ra do mach hi¢u chinh gamma dat ¢ phia bén phalt ma lam sar do choi khi
truydn cde mau thudn khidt. Cie tin hiéu mang mau ¢ thé “phach” vdi nhau hodc phach vai
tin hicu Lén 8¢ 6.5 MHz (dung d¢ mang am thanh), hoac phach v&i chinh tin hicu ¢héi dé tao
ra vo 8¢ hai néu dac tinh khuéceh dai caa he thong phu thude vao mace tin hiéu.

Ngodi suméo tin hicu ¢hoi do tin hi¢u tan s6 mang phu gay nén con 6 suméo do
tin hicu dai bien gay nén. Tin hicu dai hién lam tang thanh phan chéi, dac higt 1a & cae
diém trén anh c6 su ddi mau sae dot ngdt.

Cudi cong ¢in k& dén cac loai méo da bidt nhu: méo k& hd, méo gamma, méo tan
¢, méo pha, méo vudng goc.

Cén chd § rang trong may thu hinh mau, mot phdn phé tin hicu chéi bi cat di d¢
chdng nhidu cta tin hicu dn & mang phu, do dé do rd nét cia anh giam di. d6 la chua
k& su pram do o nét khi truyén anh den trang vi ba phan (o anh nam gan nhau twong dng
vé# ha mau ¢ han ¢d ctng not dung tin (e,

b) Méo tin hiéu mang mau

Trude hét ching ta 61 cac loai méo do tin hiéu chéi gay ra. Su loc bo cde thanh

phan chsi ra khoi 1in hiéu mang mau cao tdn trong kénh tin hieu mau thudng thue hién
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khong triél dé do bo loc duge dung réng rai trong mdy thu hinh mau khong phai c6 dac
1inh hinh rang luge ma ¢é dac tinh thong dai. Cac thanh phan chol s€ gay ra nhiéu cho
1in hiéu mang mau, tao nén su sai mau. Mitc do nhiéu phu thudce tinh chat tin hi¢u chéi,
d4i 140 kénb Uin hiéu mau, phuong phap diéu che tin higu tan s¢ mang phu.

Néu tin hiéu chdi ¢6 nhilng thanh phén 1dn cao wong di 16n, déc bi¢t khi truyén
cdc xung hep thi nhiéu trong kénh méau nhidu nhat. Chdng ta biét rang néu céc xung

vuong hep ¢6 do rong 12 A7, thi pho bien do cla né ¢6 cac diém cuc tidu tal ¢de tan s6

I 2 3 o o . . 3
—_— e, =, V.V VAo cdc gid tri cuc dai Lai cdc 1an $O ——. -5— —, V.V...
AT AT Al QAT 2AT 2AT
Néu cée diém cue dai d6 tring véi 1an s6 mang phu f. thi nhiéu 1én nhat. Khi dy
twong Gng dé rong xung 1a ~—3— —Dw , —j— AR
z.fﬁ'(" 2.f.5'(‘ 2_,{5(-
1

Ngoati ra khi xung hep hon

. hay AT hep, thi nhiéu nghiém trong han. Nhiéu

&
ctia tin hiéu chéi trong mau gén ti lé binh phuong véi do rong dai tdn kénh mau. Do do,
¢an chon dai tan t8i uu, sao cho 1i s6 tin hiéu/nhiéu cao nhat.

Né&u hé théng truyén hinh 12 khong tuyén tinh, ngoai loai nhiéu nhu da xét & trén
con ¢6 cac loai méo va nhifu khic. Chiing ta biét ring bién d6 14n s6 hoac pha clia dao
dong 1an s& mang phy mang tin wie mau. Néu tin hiéu choi 1am thay doi 1 trong 3 thong
¥ trén thi gay méo hoac nhidu cho kénh mau.

i1¢ thong truyén hinh ¢d thé chia cac phéan t khong dutng thang, do d¢ do
khudch dai va do dich pha cla he thing phy thuoc ché do lam viéc cua ting khuéch da.
Vi dy, dién trd vao cta mot téng khuéch dai ¢6 1hé gidm xudng khi muc tin hiéu vao
tang ién, 1am cho do khuéch dai cla ca he thdng giam nhd khi muc tin hidu vae tang ién.
Pdng thisi do di pha tin hicu cling thay 461 khi dién trdr vao thay déi, vi do di pha phu
thude ca hang s@ thii gian mach vio hoacra cua tdng khuéch dai.

N¢u tin hidu chéi duge ¢dng vii Lin hiéu mang méau cao tan thi tin hiéu choi flam
thay déi ch& do lam vige cta tang khu&ch dai, do d6 dd khuéch dai va do di pha cua tin
hiéu mang mau cao tan khi di qua tang khuéch dai s€ phu thudc vao muc cla tin hicu
choL. Vi du, ¢ mic trdng clia tin hi¢u chéi dicn 1r& vao clia 14ng khuéch dai giam nhd, do
dé do khudch dai va do di pha thap han la & mie den.

Sy phu thude caa do khuéch dai va do di pha theo mic caa tin hiéu chéi s€ lam
thay d8i mau sac khi thay aéi do chéi. D6 13 su can nhicu clia tin hiéu chdi vao kénh
mau. Mite do sai khac coa do khuéch dai va do di pha theo mic tin hice duge danh gia
bang do méo vi sai do khuéch dai va vi sai pha.
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SU sat mau ob the the hicn & s sai dd bdo hoa hodc sat sic do. Trong hé thdng
NTSC, tin the v& do bdo hoa dude truyén di bing bién do A con tin e vé sic do thi
duge truyén di bang gée pha @ cta tin hicu mang mau cao tn.

U, = Acosta,t + @)

Do d6, méo vi sai do khuéeh dai gay ra méo do bao hoa, con méo vi sai pha gay ra
meo sée Ao, Suosai mau trong cie hé théng truycn hinh Iﬁau ¢ nhitng bidu hién khdc
nhau, ching ta s€ xem xét k¥ trong chuong 4.

B vi i sac do bién do va pha tin hi¢u mang mau cao tan quy dinh, cho nén
ngoai su can nhi¢u cla tin hice chéi, mau sic cdn bi méo bdi dac luyén bicén do theo tdn
80 va dac wyen pha theo tan ¢ cia he théng truyén hinh khong duce nhu dang 1y wéng.
Su sai mau nay khong phu thude do choi nén kha nhan ra hon.

bac wycn bicn do khong 1y twedmg Lun cho bicn dd tin higu mang mau cao 14n sai
khdc so vai Iy wong, dicu dé jam thay doi dé bao hoi cta mau (ddi véi NTSO), Ngoai ra
chiing ta con bidt rang, n&u cdc dai bicn cta tin hicu didu bién ducie truyén di vidi hién
d6 khde nhau hoac bi cat mot bien 1hi tin hi¢u didu bién dé bi di¢u pha ky sinh. Do dé
dac tuyén bien do khong 1y tudmg ¢6 thé dan dén diéu pha ky sinh va 1am sai mau.

Pac tuyén pha khong 19 wudémg 1am sai mau wong mot s6 he thong truyCn hinh mau
(e hé SECAM). Su sal khde cia thoi gian (ré gilta tin hiéu mang mau cao (an va tin
hicu chéi lam cho cde gidi han gitta hai mién anh mau khac nhau bj nhoe di (vi tin hic¢u
chor khong trung 16n tin hicu mau).

Cudi ciing can luu ¥ rang, trong diu kién thu séng thue 1€, séng phan xa <6 thé dén
anten thu cham hon so vdi song true GEP, o ra tin hiéu mang mau phan xa tré di so véi tin
hi¢u true tiép. Tin hiGu phan xa nay lam thay déi pha tin hiéu MAngE Mau c40 tan va [am sai
mau, do 1a 1y do ¢6 sy sai mau kht vi tri anten va su phoi hop trés khéng khong 161

3-5. 0 KIEM TRA TIN HIKU TRUYEN HINH MAU

D¢ kiem tra dicu chinh chinh xdc cde thong s cla thidt by truyén hinh mau, rong
dd ¢ may thu hinh mau, thuong ding c¢dc loai tn hicu kiém tra. Mot tin hicu kiém tra
duoe ding pho bién 1a tin hi¢u d¢ tao ra anh kiém tra gém 8 soc mau doce (ha mau co
ban mdy thu hinh mau vi cde maw phy cda nd; mau trang chudn v mau den) ducce sap
XCp theo trinh Lt trang, vang, o, luc, Gm man, do, lam, den (hinh 3-18).

Vén cdch sap xEp ede soc mau nhu vay, thi gid tri tin hicu s¢ tang ddn 1 rai Sdng
phai, thuan tién cho viée kiém tra, didu chinh hang Toat thong s6 cla dudmg truyén (dic
hi¢t 1 dac tuy€n bicn d0) var vide can biang trang.

Mady phil tin hi¢u kiém tra tao ra ba tin hi¢u mau co ban [ U U7, Bang cdch dua
cde tn hicu maw co han vai cde gid tri bién do dinh thich hop tai nhiing vi tri khdc nhau 8
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tao nén mol anh 2om cdc soc mau., Cic tin hi¢u nay c6 thé duaoce st dung nhu cdc 1in hiéu cer
ban, hoac qua ma tran d¢ 1a0 céc tin higu Uy, {7 Uy, U’ Uy, hay ma hod thanh dang tin
hicu 10ng hap clia hé 1r uyén hinh mau tuong ing.

Cac ticu chuan quét dua ra cde mite chuidn khac nhau cho tin higu soc mau. Cac

mice xung bién d6i duoe bidu dién bang phén tram cla dinh mie trdng. Mdi mot
dang soc mau duoe bidu dién béng ban gid tri 56:

- 80 dau tién chi muc tin hicu mau co ban khi truyén soc tin hi¢u trang, nghia
la gid tri cye dai caa céce tin hieu {7, ',

- SO thi hai chi mikce 1in hi¢u mau co ban khi truyén soc tin hicu den, nghia fa
2id i cue iéu cua cde tin hicu ¢7,, U/, U7,

- 8O tha ba chi mite 1¢n )
nhat cda tin hicu mau cu ban TréngfVang | Lo | Luc rTn';”n 2 |Lam ?)en|
khi truyén soc tin hieu mau, 4 :

nghla la gid i cue dai cia
cac tin hicu {77, (17, 17,

¥

- 86 thif tr chi mie nho 1

- . - . N . 075 -
nhat cua tin hicu mau co bian L

khi truyén tin hiéu mau, 0

v

nghia a 2id trl cuc tidu cha 4 t
. - - ’ i rs 07
cac tin hice {7, 07, U, >

Bang 3-1 cho gid tri 0
twong déi cua cac tn hicu (/7

(7., L/ tin hiéu chdi tinh

theo bicu thde (3-12) va cic o
tin hi¢u hi¢u mau va do hao Uiy ;

hoa 100%. G day, gid t tin 008 044

hiCu chéi tr mie trdng dén . v "
. N Uy 0.44 '

muc den ldy bang 1. Trong o 0.52
o R P 8.31

cudc sOng hang ngay, it gap oT oo 022 -
4 ' o = + o | A ———— el

cdc canh ¢d mau tinh khiét ooy 0.08 \
- o - ~ - d Q3

véi do chéi 100%. Vi vay W v 0.66

=, . -+ P . -

thuong dang anh kiém tra ¢d I 0.22 ﬂj |
s et 1A s . 0 '

do chéi 75% . 40 bdo hoa mau | YT ‘
) . . ) 0.44 ’

0% (bien dO 100% 1rén dai

mau trang) Jd¢ kifm tra va

diéu chinh céc thiét bi truyén Hirh 3-18. Dang cac tin higu video khi truydn

hinh. Gid tri tuong d6i ciia cac anh kigm tra 12 c4c soc mau,

|




tin hi¢u khi truyén anh kiém tra ndy cho & bang 3-2.

Bang 3-1. Gia tri tvong d6i cac tin higu U's, U's, Uy, U, va cac tin higu hiéu mau

Mau Uy U's Ug U, Uy Uey Ugy
Tréng 1 1 1 1 0 Q ]
Vang 1 1 0 0,886 0,114 0,114 -0,886
Lo o 1 1 0,701 -0,701 0,299 0,299
Luc o 1 0 0,587 -0,587 0,413 0,587
Man chin 1 0 1 0.413 0,587 0,413 0,587
195 1 0 . c 0,229 0,701 -0,229 -0,229

Bang 3-2. Gid tri tuong dai ca cac tin hiéu khi truyén anh kiém tra

Mau Uy Uy Uy U, U'ry Uy Usy
Tréng 1 1 1 1 o 0 0
Vang 0,75 075 0 0,664 0.086 0,086 -0,644
Lo 0 0.75 0.75 0,526 -0,526 0,024 0,244
Luc 0 075 0 0,440 -0,440 -0,310 0.440
Man chin 0.75 0 075 0310 0,440 -0.310 0,440
Bo 0.75 0 0 0,224 0,526 -0,224 -0,224
Lam 0 0 0,75 0,086 -0.088 -0,0886 0,664
Den 0 0 0 0 0 0 0

Hinh 3-18 vC dang cdc tin hiéu U, U, Uy va Uy Uy U7, U7,y theo £id tri
hién dd trong bang 3-2. Tir dang tin hiéu ta nhan thay:

- Cac tin hiew U", U, U7, va {7, 1a don cuc (chi ¢6 mot cuc tinh).
- Cac tin hiéu hi¢u mau 1a ludng cuc.

- Tri trung binh cha céc tin hiéw hiéu mau bang "khong".

- Giid tr cue dat cha tin hiéu {77, nhd nhat, va ca {7, I6n nhat.

- Gid iri cye dai caa tin higu {7, va U’ 16n hon cta cdc tin hiéu mau co ban.

3-6. PAC PIEM MAY THU HINH MAU
1. So do chifc nang cua may thu hinh mau

So d6 khéi co ban cha may thu hinh mau ¢6 dang nhu hinh 3-19. Tir s¢ d6 chite
nang hinh 3-19 thay rang, trong mdy thu hinh mau déu ¢6 tat ¢a cac khéi nhir trong mdy
thu hinh den trang. Nhitng khéi chi ¢6 trong mdy thu hinh mau 13 dén hinh mau, kénh
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mau, kénh dong bd mau, mach ma tran, mach a0 dong dién dong quy, mach sta méo
261, mach can bang tring, mach w khi 1lr, mach tr dong diéu chinh tdn s6 dao dong tai

ché.
Mach Tao tin hiéu Kénh
TOT trung tan | ti6 Loa
tiéng this 2 ng L
1 Cudn {éch
- Ca cau déng quy
: |
Khdi chon . . Kb |Us
TR I T U N A
séng mét s6ng choi [
— 2 veo
—* [ tran | KD
h 4 ' Ug
E Khéi chon Mach Kénh
kénh séng [* TBK - mau KD
déximel > F-—
b UG
v 1
Kénh
déng bé
mau B
Mach tu l |
1444 khi tir L i ¥
. Khéi Khéi quét [ Mach lao Chinh Iuu
Khoi digu Y déngbd [  dong dong dién cac ap
hanh L ddng quy
|
Nguén T—» ¥
nudi —» : . .
i R Khéi quét Mach sifa Hinh lhtaéf:h
> mat —» méogsi p—] *und —
o ' tia - Thudng
Bién ap [ T dén kénh
mang . chbi

Hinh 3-19. So d3 khéi may thu hinh mau: TDT - Mach tu déng diéu chinh tan s8 dac ddng tai chd;
THK - Tu ddng diéu chinh tan s& dao ddng tai chd; KD - khuéch dai.

Tin hiéu cao tin cla bang séng VHIF va UHF dugc dua 16i khéi chon kénh tuong
ing. Khdi chon kénh ¢6 nhiém. vu chon kénh thu, khuéch dai va bién déi tdn s8 thu
thanh 14n s& trung tdn: trung tdn tiéng f,, va trung tdn dudng hinh f,, (trung t4n mang
thong tin tin hidu tdng hop mau Uy).

Phdn phdn 1 chinh cia mdy thu hinh mau 1a dén hinh mau, né bién doi cdc tin
hiéu mau co ban thanh hinh anh mau. Loai dén hinh va thong s§ cia né (nhu géc léch
tia dién W, kich thudec man hinh, dudng kinh ¢6 dén hinh) quyét dinh mach dién va
thong 6 mot s& mach dién cia mdy thu hinh mau (nhu tang ra ciia cdc khéi quét, mach
stira méo gdi, mach tao dong dién doéng quy Vo) Trudng hop may thu hinh mau xay
dung theo phuong thite diéu ché ludi, so dé chic nang cia né gin giding sa d6 hinh 3-
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19: chy khdc ¢ ¢8u trde mach ma ran va cde tin hiéu dat 1en cée dién cie cua den hinh

mau, hinh 3-20.

V'@ mdy thu hinh mau cén luu

AL
’ U Kénh chéi Uy
+ Fuong tienmg: Tan s6 trung Uy
tan thit hai qua bod khuéch dai trung L,
N o T . ] Khuéch dai
tan  duong  ucéng  SIF - (Sound Ur.y i Un v
[ntermedium Irequency), tach song Mach
) v . IR 3 Khuéch dai
1'M, khinéeh dai am tan va dua ra loa. Ug.v ma tran o Khuéchdal
- {G-Y) Ugy
+ Kénh choi: H& dam bao cho : !
L s . . B Khuéch dai
kénh ¢hoi lam vicée on dinh, tan s6 Usy Us

ngoai sai phai that on dinh, do d6
trong may thu hinh mau cén ¢6 mach
w doug tinh chich an s AT
(Autcmatic fine tuning). Khoi khuéch dat trung 14n VIF (Video Intermedium Frequency)
khuéch dai dién 4p tin hiéu trung tan hinh f,, trung tAn 1iéng /,,. tach s6ng thi én dé 1dy tin
hicu :6ng hop mau {7, va tdch sng phiach dé 14y ra 1an s6 trung tan thi hai.

Hinh 3-20. Phuong thic diéu ché [udi dén hinh mau,

Thuc chél, kénh chdi 1 cae tang khucch dai hinh trong may thu hinh den - trang.
Kénh ¢hoi dam nhan cdce chic nang.

- Khuéch dai tin hiéu chéi {7, dén gid tri cén thiét.
_ {.am tré tin hicu chéi {7, mot thai gian cédn thigt, dam bao cho tin hi¢u ¢héi va
cée tin hicu hiéu mau dng vai mot anh phan ur cung dén 161 viio mach ma tran mdt e,
aham s cho anh den - rang va anh mau wiing khit.
- Nén in hidu 1dn s hiéu va séng mang mau lde thu chuong rinh truyén hinh mau.
Tue hicn didu chinh wong phan vi do sing cda anh truyén hinh mau. G nhiéu
may. . on ¢d mach W ddng han ché d6 sang (ABI. - Automatic Brightness Iimiter).

o+ Konh maie 1A mot trong nhing kKhéi quan trong cta mdy thu hinh mau. nd anh
huong -4 1Gn dén chat lugng anh treyEn hinh maw. Nhiém va cua kénh mau la:

- Vich 1ay tin hicue mau (- wetin hicu truyén hinh mau day du.

~ Khuéch dai tin hicu maw /. dcn gid i can thicl.

- Uiiai ma tin hi¢u mau dé nhéan duge céce tin hicu hi¢u mau.

+ Khoi dong bo mau: Nhiém v ciand la:

_éeh 14y 1in hicu déng bo mau dé thue hién déng bo, déng pha culing bac mach
fa0 séne mang phu trong mdy thu hinh he NTSC va PAL: thye hi¢n dong pha CMBT
rong may thu hinh he¢ SECAMIIB va PAL.
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- Ty dong tat kénh mau liic thu chuong trinh truyén hinh den - trang hoac lic thu
chuang trinh truyén hinh khéc hé mau hosc hic muc tin hiéu & 161 vao méy thu hinh mau
qud y&u. Tin hiéu truyén i 16i vao kénh déng bo mau thudmg 14y tr kénh mau. Ngoai
ra, tuy theo loai mdy thu hinh mau, thuong c6 thém xung tan s6 mat hoac 1an s@ dong,
hodc ¢4 hai dat 1én khdi déng bo mau dé cho kénh d6ng bd mau it chiu anh hudng cha
cac toai nhidu.

+ Mach ma tran: Thy theo phuong thiic didu ché mat do ua dién tx trong dén hinh
mau va phuong 4n gidi ma mau, ma cdu tric va chic nang cia mach ma trén ¢6 khédc
nhau.

Vi may thu hinh heé SECAM va PAL lic diéu ché ca 16t, ¢ac tin hiéu mau co ban
U/ U vA -1 Lruyén 101 ca 16t cac sling dién 1 tuong dng. Vi vay, mach ma trén 1rén
hinh 3-20 thuc hién hai nhiém vu:

- Tir cdc tin hiéu biéu mau U, va U’y tao thanh tin hiéu hicu mau tha ha 77, ,,
theo biéu thic:

U'sy=-0590"%,-0,19U/, (3-18)
- Tir tin hiéu chéi I/, va céc tin hiéu hiéu mau 1ao ra cc tin hig¢u mau co ban:
Up=Uy=Ugy + Uy (3-19)
U, =U;=Usy+ U5 (3-20)
Upg= Uy = U'gy+ U (3-21)

Mach dién thuc hién cac phép todn nay goi la ma tran R, ma tran (; vamairdn 5.

Khi ding phuong thitc diéu ché [udi, tin hiéu chdi (-U'y) truyén dén ba catét
clia ba sting dién U, chit khong truyén dé€n mach ma tran; cOn ba tin hiéu hiéu mau
{7y, Uy va U7y, truyén dén cdc cyc didu ch€ cla ba sing di¢n (i tuong ng. Lic
¢6 mach ma tran chi hoan thanh chifc nang tao tin hi¢u hicu mau {/'; y; con viéc hinh
thanh céc tin hiéu mau co ban U',, U’; v U’y thuc hién ngay trong dén hinh mau.

+ Cdc 1dng khuéch dai video méc sau mach ma tran dang d¢ khuéch dai tin
hi¢u mau co ban hodc tin hiéu hi¢u mau dén gia tri di 16n, nham dam bao cho den
hinh mau hoat dong binh thudng, Hé s6 khuéch dai caa che tang khuéch dai video
khoang 30+40 dB, va gia uri dién 4p ra khoang 60-200 V (uy thudc loai den hinh
mau si dung trong may). '

+ Khoi quét dong: C6 nhiém vu 1ao ra tr tredmg 141 tia dién tr theo chifu ngang.
Xung ddng bo dong duge tach khéi tin hiéu hinh va qua mach vi phan. Xung vi phan dén
mach so pha, mach nay ¢6 nhiém vu so sdnh pha cla xung ddng bo dong da vi phan va
pha cla cla xung quét dong tao ra r bién 4p dong trong mdy thu, két qua so sanh s¢ cho
dién ap mdt chitu d¢€ didu khién bo tao xung quét dong. Ngoai ra, nd con ¢6 nhi¢m vu
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cung ¢ap dién 4p ¢6 1an s dong cho mach tao dong dién hoi tu, dién dp dong ditn mach
stra méo g6i va cung cip dién 4p that 6n dinh cho dén hinh.

+ Khoi quét manh: C6 nhiém vu tao ra tir trudng i tia dién ur theo chidu ding.
Ngoal ra, ¢on ¢6 nhiém vu cung ¢ap dién ap 6 1dn sd manh cho mach tao dong dién hoi
1, va cho mach stra méo gdi. '

+ Mach tao dong dién héi tu: C6 nhiem vy 1ao dong dién ¢é tan s@ dong va dong
dién ¢é tan s8¢ manh v&i hinh dang va bién do cln thiét cung cdp cho cdc co cau hoi
duoc dat trén ¢d dén hinh. Co cdu hol tu ¢6 tdc dung hoi tu bamau R, G, B trén mbi phén
W cda anh (ba mau R, GG, B trang khit nhau trén mdi phan t cba anh) nam rén toan ho
man hinh.

+ Mach cdn bdng trdng: C6 nhiém vu dam bao cho toan bo man hinh khi khong
thu chuong trinh truyén hinh hoac khi thu chuong trinh truyén hinh den trang khong bj
nhudm mau, nghia 13 dam bdo man hinh ¢é mau wang nhu médy thu den trang.

+ Mach ne khie e Puace b i & khoi ngudn, ¢& nhiém va khir tr trudng du trén
man chan, man che 10, dai git dén hinh v.v... do 1 rudmg bén ngoai, nhit 1a tir truimg
trdi dat gay nén.

+ [.am sach mau: Trong mdy thu hinh den trang ¢6 hai nam chan hinh xuyén det ¢
¢& den hinh dé chinh tam, nhung trong may thu hinh mau hai nam cham hinh xuyén det
dé€ tam sach mau. Dé chinh tam trong may thu hinh mau ta ding bién phép thay déi pid
tri va chiéu dong dién mot chiéu chay qua cuén l4i tia dong va manh.

+ Khoi didu hanh: Khoi nay bao gdm cdc chiét 4p, hoac phim an v.v... dé tit md
méy, chon chuong trinh, diéu chinh wong phan, d6 sang, d6 bio hoa mau, sac mau, am
luemg, 4m sac v.v...

V6i cac may thu hinh mau san xudt nhitng ndm gan day, dac biét 1a may da hé
chat luong cao déu ¢é bo vi xir 1y (micro processor) cho phép st dung céu tric phéan
mém dé diéu khién phan cing. Nh& ¢6 cac vi khién nhiing nay ma ¢6 thé thuc hién céc
chite nang vita k& trén ngay tai mdy thu hinh hodc 1r xa qua bo diéu khién tir xa bang tia
héng ngoai. Ngodi ra con ¢d thé ¢6 thém kha nang ty dong tim chon va ghi nhé dai phat
chuong trinh, W dong chon hé mav, tao tin higu dé tir d6 1ao ra cac ky ty, con s¢ trén
man hinh, chia anh (P}, thong tin van ban (teletext) v.v....

+ Nguon cung cdp cho mdy thu hinh mau cd nhitng yéu cdu sau.

_ Bién 4p mot chidu cung cdp cho tranzito va IC phai cé do 6n dinh cao, do gon
séng phai nhd. Khi cé nhiing su ¢ dot bién trong mdy thu hinh, ngudn cung cap phai
dudc cét doi khoi mach dién.

- Phéi ¢6 mach bao vé khi ¢6 hién wong qué dp va qua tai.
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2. Ong thu hinh mau

Peén hinh mau 13 thiél bi biéh déi tin hiéu dién chita thong tin mau cda anh thanh
hinh anh mau va hién thi 1én man hinh.

Trong cdc may thu hinh mau hién nay, d€ 16ng hop anh mau, dcu sl dung phuong
phap tron khong gian dong thoi va thue hién tai mot dén hinh mau. (3 ¢4 den hinh mau
b (ri ba hofic mot sing dién 1 dé 1ao ra ba tia dién tr. Méi tin hiéu mau co ban diéu
ché mat do cha mot chim dién 1. Man huynh quang clia den hinh mau gom vo s6 diém
hoac soc huynh quang ¢6 thanh phan hod hoc khac nhau. Mi diém hoac soc chi phdt ra
mot trong ba miu co ban wy thude vao thanh phan hod hoc cua chét huynh quang phu
1én dé. Dién tich cdc diém hodc soc ndy va khoang céch gifta ching kha nhé. Ching
duge sap x&p gan nhau va xen k& theo mot trinh ty nhat dinh.

Hién nay, cdc mdy thu hinh mau déu sit dung loai dén hinh mau ba sing dién
nhu: dén hinh mau man dang diém, dén hinh mau Trinitron, dén hinh mau PIL v.v..

a) Pén hinh mau man dang diém
[Tinh 3-22 12 gian d6 cfu triic cha dén hinh mau man chén dang diém.

Vé thuy tinh

Lép dan
Cd cau Cdciu dién "
Basung dich ngang sach mau . 4
dign td  tiafam “ \ . .
Cuén laitja 1l ~Man huynh

‘l quang

' T Mang nhdm
i \
Chéan U ,,
dén {-“‘"_: = - -: ‘..-—’ - IIE ; Truc éng
—_— - ’
: Man chan
Ba tia dién tir [
1
o °B Cd cau
s 5 déng quy
a) b)
B6 ba Man chin

c)

Hinh 3-22. Cau tric dén hinh mau, man dang diém.
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+ Bén trong vo thuy tinh gom co

- Man huynh guang gém nhiéu di€m rat nho, doc lap v6i nhau, bing céc chil
huynh quang. Mdi diém, khi bi tia dién tlr s& phét ra mot mau co ban (d6, luc va lam).
Cdc diém nay sap xép theo trinh ty nhat dinh. Ba diém huynh quang ké nhau phéi ra céc
mau cd ban khac nhau v hinh thanh céi thumg duoc goi 1a "bo ba”. Mdi "bd ba" tuong
tng v&i mot anh mau phan . & cac dén hinh hién c6, téng s§ diém huynh quang trén
man nhi¢u hon 1,5.10° '

- Mang nhom: Cling nhu & deén hinh den wrdng, tdc dung clia mang nhém 1a dé
phong ion am thui chdy chét huynh quang & ving tam man hinh, va tang do trong phan,
dd r6 nét va do séng cla anh truyén hinh. V& phuong dién dién, mang nhom not véi andt
thit hai cia sing dién ti.

- Man chin: Cach man huynh quang chimg 10 mm, ¢6 man chan lam bang 14 kim
loai rat méng chimg 0,15 mm. S6 lugng 16 trdn trén man chan bang s6 "bo ba” trén man
huynh quang. Céc 16 tron trén man chan phai b6 tri sao cho tam cia 16 trdn duoe chidu
trung v&i 1am cua "bo ba” khi ngudn chidu ¢ vo tan. Man chin ¢6 tac dung tich riéng
cdc mau o ban, nghia la lam cho céc tia dién ur cha mbi sing dién i bén ding vao cac
diém huynh quang da dugc quy dinh, do dé cai thién duoce do "sach mau” caa dén hinh.

- Stng dien tir: O dudi dén hinh c6 ba sing dién wr nam cuc (gém soi nung, calot,
cuc diu khién, cyc gia tdc, cuc hdi tu va andt thit hai) doc 1ap véi nhau. DE tao ra ba tia
di¢n 1t nham kich thich cac diém huynh quang phat ra ba mau co ban, ha sting dién 1
duge bo tri ¢ dinh clha tam gide déu c6 tam trdng vdi truc cha &ng dén hinh. N&u nhin tix
phia duoi dén hinh, thi ba sung dién t&r duoc b6 trf nhu hinh 3-22a va truc méi sing dién
tir nghiéng khoang 1° so v6i truc dén hinh. |

+ Bén ngoai vo thuy tinh ¢é
- 1.0p dén dién phii & mat ngoai phan loe.
- Cudn 141 tia, dung d€ ddng thoi 1am léch ca ba tia dién o,
- Co cau lam sach mau: Co cdu ndy gém hai xuy&n nam cham vinh ciiu, hinh

xuyn det, d¢ iam cho mau sée trén toan bo man hinh déng nhét khi khong ¢6 tin hicu
mau ¢« ban dat nén dén hinh mau.

- Ca cdu dong quy va cu cau dich ngang tia lam, ddng dé dong quy ba tia dién 101,
+ {Tu diém ciia dén hinh mau man dang diém

- Vi¢e trén mau hoan hao vi ba diém RGB x€p thanh tam gidc déu dén mét véi cic
£6¢ d6 nhu nhau.

- B0 unh mau cao vi ¢6 khoang hd tham quang (khong phat quang khi bi dién tr
cham vao giita cdc diém phosphor RGB.
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\V'Gi hai wu diém ndy dén hinh mau man dang di€m néu hiéu chinh ddng s& cho
chat luong mau cao nhal trong tt ca cdc loai den hinh mau ¢4 tix trude 161 nay.

+ . Nhioe diém ciia dén hinh man man dang diém

- Cu c#fu hoi tu ba tia dién ti vao bd ba s& rdt khé khan va phuc tap, két qua thuc
su vAn khong thé hoan 10an ding tuyét d6i.

- Higu sut kém vi ¢& hiéu chinh duge dé dang. dién tich cac tia phai lém hon 16
thing (thudmg 13 dign tich c4c tia 16n gap hai dién tich ¢ia 16). Didu nay ¢6 nghia la so
ba da ¢é khoang 1/2 cudng 46 tia bi bd phi vi vuéng vao ludi duc 16.

- Hiéu sudt 19 thuyét cua dén hinh mau la 1/3 = 33% (mdi tia quét ra chi tao dnh
sang & 1/3 dién tich man anh). Thuc ra hi¢u sudt nay bi gidm nhiéu i, céc diém phét
quang I tron lai ndm céch nhau d€ dam bdo d6 tinh mau. N6i khac di, dén mau man
dang diém di khong tan dung hét dién tich man anh dé tao ra dnh sang.

Vi hai ly do sau ma hiéu sual thyc sy cta dén hinh man dang diém chi dat khoang
10% —> 15%. Dé dat dude do séng rén man anh van nhu ci (nhu do sdng cha man hinh
den tring), ca ba dng phéng tia s& phai lam cho cuimg d6 téng cong 16n gap 10 1an
cudmg do tia cia mot dén hinh den trang ¢6 do sang wong duong. Néi khic di ong
phong tia manh ¢6 nghia 1a mau gia va tuéi tho ciia dén kém. Véi nhimg nhuge diém
nhu vay nén dén hinh mau man dang diém hién tai it gap trong cdc may thu hinh mau.

b) bén hinh mau Trinitron

Lusi khe hd Diém tam
[.0ai den hinh mau trimitron GBRGBRGRERG
R ’ o R
chi ¢d mot hé théng dién o - B . -ﬂ_ o
e = |RIGIB
quang hoc ma c6 khanang taora G-l ™G
ha tia dien 1o Trinitron duge ¢hé | 5 - RN
. : N R B
a0 ddu lien tai Nhat Ban, do ||
hing Sony san Xudt vao nam vR
1968 vdi nhitng cai 1ién nhu: " H
) . . N G- ‘ ..... »l G
Ba &ng phong tta bay gid FEAE R
- R :
duoe x&p ngang 1rén ryc ngang. A8
ong phéng G & ngay-chinh tam, |
con hai 6ng R va B nam ¢ hai bén )
va d6i xtng nhau. Khung sang G a)
trén mat dén hinh nhu vay ¢6 vi Hinh 3-23. Soc huynh quang vé Iudi khe hd.

(e chuan, néi khic di, Joal bo tat

i cAc hicu chinh coa tia G. Hai tia dd va Lo sai doi xing nhau nhu the ¢é thé thuc hién
chung mot mach higu chinh, cif tang B 1én hao nhiéu thi gidgm R di bdy nhiéu sao cho X
va /3 tring nhau. Cde sai s0t ¢én higu chinh la:
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- Theo chidu ngang, cac tia d6 va lam chi bi sai v€ vi tri ch khong bi nghiéng. Noi
khdc di cdn ¢6 hai higéu chinb 1a R/G left - Vert va R/G Right - Vert..

- Theo chi¢u doc (TOP Va BOT), céc tia R va B chi bj sai nghiéng chit khong sai
v& vi tri. Do d6 ciing chi ¢an hai hiéu chinh 13 R/B TOP - Toriz va R/B BOT - Tlorit.

Man huynh quang bay gidy gdm cde sec do, lue va lam x€p xen k€ nhau nhu hinh
3-23. Ludi duc 16 cling thay ddi 1a cdc khe hér nam song song véi soc 14 cay. Ba tia RGB
ndm ngang, lia 14 cay di thang chui qua khe dap vao soc 14 cay. Hai tia R va B duge hoi
(u tai khe va dap chéo vao cédc soc huynh quang twemg dng cua chidng (hinh 3-23a).
bYiém tam nhu vay s& 14 ba diém RGB nim x€p theo chiéu ngang.

Viéc hiéu chinh hdi tu ngang bay gidr thay vi diing cudn day thi dung ban 1éch song
song. Diéu nay thire hién duge nhd cdu tao mot ong phéng véi ba tia ngang nhu hinh 3-24.
Cuc gia 16¢, cuc hoi ta va anGt thit hai (g6m 1 va 2) 14 chung cho ca ba tia dién 10

L/ nhém

Catét \

1

— ] 1= 12 Lép dan dién 1

4 .
b S S A I
L', e uWMwm. : |

Fa 1 I Mang

1

|

1

1

Cuc Cucgia
didu ché t6c

Cuc hoi ty

Man chin
Hinh 3-24. C4u tric sung dién td 3 Trinitron,

Mot lang kinh tich dién gém c¢6 hai phién trong bén va hai phién ngoai ba bang
kim loai dé déng quy ba tia dién (.
+ U diém cia Trinitron

- Loai bo gén nhu hoan toan viée higu chinh hoi tu. Mach hoi tu dién tlr con lai
don gian, it ton kém.

- Hiéu sudt cao, gia s khong ¢6 khoang cdch an toan cho cdc soc huynh quang thi
hicu sudl ctia Trinitron cé thé dat hiéu susl 16i da theo 1y thuyét 1a 1/3 = 33%. Trong
thuc (€ d€ dam bao do tinh mau theo chidu ngang phai ¢é mot khe nho thdm quang (chat
khﬁng phdt ra 4nh sdng khi bi dién tr dap vao) gifa cac soc va vi vy hi¢u sudt cia
Trinitron chi cdn tir 25 — 30%. Pay 12 hiéu sudt dat duge cao nhat so véi 141 ca cac leal
dén mau khac va ¢6 thé vi ly do nay cho dén nay hang Sony van con sir dung Trinitron.

- Hicu suflt cao — Ong phéng tia khong can phai khoé va nhd vay dén Trinitron ¢6
tudi tho cao hon.
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+ Nhuoco diém

- Do tinh mau theo chiéu doc kém vi d€ tan dung hicu sudt ¢ha dén, dudng quét
clia ddng beén trén ¢6 thé bi nhod vao dudng quét ciia dong bén dudi.

- Sy trén mau khong hoan héo vi diém tam xp thing hang, géc do dén mét ngudi
clia ba mau RGB khong déng déu.
¢) Pén PIL (Precision In Line)

Trinitron vira ra doi da duoc hudng ing ngay trong thuong mai va den hinh mau
man dang diém trén dudng dao thai. Di¢u nay dat ra cho cdng nghiép truyén hinh mau
¢lia M yéu cAu phai canh tranh rdo ri€t véi Sony. Vao nhing nam dau cna thap ky 70,
hang General Electric (M¥) tung ra dén mau PILL.

Fi

/

Sung dign L

Man chan

Hinh 3-25. Gian dé cdu fruc den PIL.

V& ¢d ban den PIL van 4 dén Trinitrron, man huynh quang gdm nhi¢u dai huynh
quang doc va manh, ba dai mau K, G, B hop thanh "bo ba”, giita cdc dai huynh quang
ngudi ta pht mot ¢hal co kha nang hap thy anh sdng. Nhung d¢ 1ang thém chat luong
tinh mau theo chidu doc, cac soc phat quang dugc npat ra ling quing tong dng vdi timg
domg mot. Khe ludi hés cling phat thay ddi cho phi hop va trudc mdi "diém" ¢ lai khoan
mot 16 hinh dang gidng nhu diém G (hinh 3-25). Didu nay c6 nghia la dén 1L, hy sinh
mot s& hi¢u sudt va hicu sudt dat duce trong thue & chi con 20 — 25%.

~ Vidée hi¢u chinh hoi W ta dién W van con, & day dé déng quy ba tia di¢n wr, dang
bén xuy€n nam cham vinh ctu det (hai xuyén 4 cyc tir va hai xuyén 6 cuc 1) quang & ¢d
den hinh). Tuy nhién, qud trinh hi¢u chinh nay dudc thue hién mot lan tai hang san xudl
vh sau d6, cac sira chita vién khong ¢on ban tam gl dén vice hieu chinh hoi w dién (
nita.
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Loai dén hinh mau PIL ¢6 nhiéu uu diém so v6i dén hinh mau, man dang diém:

- Man hinh sdng hon 12 do man chan {1 can trd va dién tich man huynh quang duge
chiéu sdng so véi toan bo dicn tich man huynh quang cling 16n hon.

- T truomg trai dat it anh hudng dén do sach mau trén toan bo man, vi tr trudng
trdi ddt chi yéu anh huong (6t su dich chuyén cla tia dién ur theo chiéu thing ding,
nhung d6i v&i dén hinh PIL thi tia dién ti luén ban vao cing mét dai huynh quang.

- {t car cau diéu chinh phu, st dung don gian
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Chuadng 4
CAC HE TRUYEN HINH MAU

4-1. HE. TRUYEN HiNH MAU NTSC
1. Gidi thiéu

Nam 1950, hé thdng truyén hinh mau NTSC (National Television Standard
Commitee) dugc hinh thanh ai My ¢6 inh wong hgp déu tién rén the gidi. Theo hé
NTSC, tin hiéu chéi duge tao ra tir ba tin hi¢u mau co ban va phét di trong toan dai tan
danh ¢ho hé¢ thédng truyén hinh den - tring thong thudng. Tin hiéu chéi duge xac dinh
theo bidu thifc: _

{7y = 029907, + 05871 ; + 011401 (4-1)

trong d46: U, U7, U7, U’y - gid tri dién dp tin hi¢u chéi va ba mau co ban sau hién
chinh gamma.

T#n s6 cao nhat cta tin hiéu chéi 13 4,20 Mz, Hai tin hiéu khac duoc truyén déng
thdn cling mot lie véi tin hiéu chdi 13 hai tin hiéu mang tin tic vé mau. Hé NTSC cho
phép ditng mot tin hiéu mau ¢é dai tén rong va mot tin hiéu mau c6 dai tan hep hon,
phoi hop dé rd mau cla anh truyén hinh va kha nang chéng lai cdc hién tuong nhiéu
gilta cdc tin hiéu mau sau mach tdch s6ng déng bo. DE c6 thé "dan” cdc cdc vach phd
cua tin hiéu mae vao tin Hiéu chéi, cac tin
hiéu mau dugc dich phd vé phia trén bang :
phép didu ch& vdi 14n s6 mang phu xdc dinh.

Su diéu ché & day kha dic biét goi 1a diéu ché

vuong géc, cho phép biang mot séng mang

phu ¢6 thé mang di hai tin tidc doc lap, dé 1a o

hai tin hi¢u mau. - »

4 R-Y

K& qua nghién ctu cho thily che ¢6 céc
mau nam theo hudng @ (hinh 4-1) léch pha
33%s0 vai truc B-Y (mau tia thién vé o) 1a mét
ngudsi phan tich kém nhat va dai tan tuong g Hinh 41 QuER 18 LR ne el Qe
chi ¢dn 0,5 MHz. Con lai tét ca céc huéng khic, T




dai thong wong tng déu xap xi 1,5 MIz. Vi vay, & hé NTSC khong str dung hé truc (R-Y) va
(5-Y) ma hai tin hicu mau tinh theo hé wa do 7, Q va duge goi la tin hiéu {7, va U,. Tin hi¢u
mau {/, va {7, dugc tinh theo bidu thie:

U, = (U, Jeos330 - (U p)sin33° (4-2)

Uy = (Ugylsin33” + (UeJcos33° (4-3)

Hay: U, =0735U,,-0268U,, (4
U, = 04870y + 04130, O (4-5)

Vite xoay hé true di 33" nhu trén gidp dai tdn tin hi¢u {7, chi con 0,5 MHz va dai tan
tin hiéu 1/, theo 1y thuyét 1a 1,5 MHz trén thyc € cling chi truyén 1,2 MHz. Véi cdch chon
truc nhu vay c6 thé gidm thidu 16i da sy phé r6i cia tin hiéu sac vao tin hiéu choéi, dong
nghia véi viéc thu hep dai thong tin hicu séc cang nhiéu cang 161,

2. Tin hiéu mang mau cao tan

Tin hiéu mang mau cao tan {/,. mang hai tin tdc mau khdc nhau d6 1a {7, va {7,

(13 cAc pid tri d4 hi¢u chinh gamma clia {7, va {7,). Tin hiéu {7'; diéu ché bicn do mot dao

dong hinh cosin vé&i 14n s& mang phu 13 £, ¢dn tin higu {7, diéu ch€ bién d6 dao dong
hinh sin cing 1dn s6 fy-. '

. . U
_ .Theo hinh 4-2, 1 1in hi¢u P iy bien Us
diéu ché& [/, va U'Q‘ lai d4au ra cua can béng |
hai mach diéu bién can bang tin Tao séng
. . mang phu
hiéu b dang: y U
] Dich pha 90 N c
w,= U'costegt + 33°) (4-6) o
F 3
= U psin( gt + 33°) (4-7) , !
P P ° Didu bién Uy
trong do: fo = 313 1an 6 can bing 11
o 27
mang phu.

Hinh 4-2. Biéu ché vudng gbc.
Bo dich pha 90° dung d¢ a0 :

dao dong hinh sin tr dao dong cosin. Tin hicu u, va u, dugc cong luyén tinh tar mach
cong, tin hiéu ra (/. s& mang 10dn bo tin ke vé tinh mau cda anh cin truyén di, tdce lin
hi¢a mau: -

U= Ucos{wyd + 331+ U'(_,;\'ffz((vs(-.' + 33 = U sinfwgt + @ (4-8)
Tay viCt cach khac:
(i, = Asin{ @qt + @) (4-9)

trong dé: A - do dal ctia vector tn hicu miau,
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(4-10)

v ¢ 13 pha tin hi¢u mau:

o

¢ = arcig—~ + 33° (4-11)

g

Ta bict rang tin hidu U, va I/, trigt tiéu khi anh truyén di 1a den - trang, do d6 A
cing triét ticu khi do thudn khiél bang 0, wc 1a A bidu thi do thudn khiél. V&i cdc mau
khic nhau thi ¢6 cde cap gid tri U7, va U, khéc nhau, wong ting gde ¢ khdc nhau. Vay
pGée ¢ bidu thi sic do cha mau duge truyén di. '

Theo bidu thic (4-2) va (4-3), ¢6 thé thay cdc gid tri U', U’y bang cac gid ui Uy,
va [/, ,, lic d6 chiing ta ¢d:

Upq = (U'gy)cosogt + (U )sinmsi - (4-12)

[ay:

T 7'
U= \/(U'R._}- Y+, ) sin mﬂ,t+a;vctg_,r-('L (4-13)

Y

So sanh von (4-8), 1a co:

A = \/UFIE"FUIQ3 = \{(UIR—Y )2 +{(U'sy )2

U, . v, (4-14)
o =arctg ——+33 =arclg —

o, aer

1hinh 4-3 thé hién dang tin hi¢u di¢u bién nén:

~ 3 hinh 4-3a, tin hi¢u gia sir 12 hinh sin ¢6 bién do v(1) = Vsin2aft.

- hinh 4-3b 12 s6ng mang phu fi = 3,58 Mz c6 bién do vy(1) = Vsin2nafy.t voi
Vy>> V.

- O hinh 4-3¢ ta song diéu bién thang thudmg, trong dé bién 46 cda séng mang phu
thay d6i theo dang cla tin higu, tan s6 van gilf nguyén la 5,8 MHz. B¢ ¥ 1a bién do caa
séng didu bien thong thudmg phai cao 16 thiéu 1a gap hai lan bién do cla tin hiéu.

_ (3 hinh 4-3d, d& c6 séng difu bién nén ta hiy wdng tuong nén c hai dinh cia
song didu bien thong thudng lai, nén cho t6i khi tai mdc zero ¢la tin hiéu (ca & mic trén
lan mic dudi) nhap dinh vao nhau ngay tai mic zcro cia séng mang phu.

Nhu vay trong s6ng dicu bién nén:

- Tan s0 séng mang phu van gilt nguyén.

- Bién do dinh-dinh bang chinh bién do dinh-dinh cta tin hicu.
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- Tai mi ma tin hiéu bang 0O, thi Ud
hién dé clia song diéu bién nén ciing bang
0. N6i khac di trong mach diéu bién nén 1 ud /
khi khong c6 tin hicu (= 0) thi cing khong ~_
con séng mang phu nira.

- Mbi khi dién dp tin hicu déi o1

Qh,i&i e -y e 4 0 s AAAAAAAANALA v
mang phu la1 dao pha 154" b) UUL}UUUUUUUUU

/ k.

1l |l
Nhu da hiét, d¢ nhiu cla tin hi¢u y :
mang mau cao (an ddi véi kenh tin higu © w U

chéi it nhat can chon tdn s0 mang phu

theo bidu thie:

for= 20+ THEA2) (4-15) :

trong d6: 1 - mot s nguyén duong; M i 1 vl

f,, - 1An 8 dong; f, - tdn sO sOng mang MWW\ t

Nhir vay tin hiéu mau ctia h¢ thong
NTSC la tin hi¢a diéu bién, diu pha c¢é
tan s6 bang tan sd séng mang phu.

3. Chon tan s6 séng mang phu \ H

=
Q
o

phu. |

Vi £, bang mot 86 1¢ 1dn nia tan
i~ dong. ph(% cha tin hiéu mau sau didu Hinh 4-3. Dang tin hiéu ra & mach dieu bién nen
ché s& xen k& véi phd cta tin hiéu chol Thong tin vé& mau s&e cua anh ¢én truyén duge
vruyén trong cing dai phd cha tin hi¢u truyén hinh den - trang.

Pé tranh can nhiéu vao tin hiéu chdi, hidu giita trung 14n 1iéng va sOng mang mau
ciing phai bang mot 3 18 14n nira tan s6 dong. N6 mot cach khac, trung tan uéng ()
phai bang mot & nguyén 1an tan s6 dong:

T = 0ty (4-16)

Mat khac, he NTSC ra doi trong moi trutng da 16n tai truyén hinh den - tréng theo
i chudn 1'CC trong nhidu nam. Trung én tiéng cda h¢ FOC da duge xde dinh bang 4,5 M1z,
Vi vay, vai he NTSC tieu chuan (z = 525 dong) chon n = 286 s& thoa man dicu kién (4-

[ 6). ta co:

45.10°

+ Tan s dong: J (NTSC) = ~15734,264Hz (4-17)
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+ Tén s& manh: f=2 J = 5994 [Iz (4-18)

e
=

+ Theo (4-15)tacé:  fo-=(2n + I)f,/2) =358 MHz (4-19)
V& heé NTSC 625 dong, chon 1 = 283 ta ¢6 f;, = 15625 Hz va f,, = 50 Hz, cho nén:
fse = (20 + 1)(f,/2) =4 43MH:z (4-20)

Vi 1An s6 mang phu nhir vay, pha ciia dao dong déi 180° khi chuyén wr dong nay
sang dong khdc. Néu thue hién quét cdch dong, thi dong 1 ngugc pha véi dong 3, dong 5
nguge pha vai dong 3 v.v... Nghia 1a cac dong |, 5,9, 13, ... ¢6 pha tring nhau va
nguoc pha cac dong 3,7, 11, 15, ... say ra ¢t sau 4 dong thi pha gitng nhu cli. Cac dong
thudc manh chan 2, 4, 6, ... ¢6 pha nguge véi cac dong 1€ tuong dng 1, 3, 5, ... Sau mét
anh ddy du (sau 625 dong d6i vdi hé OIRT) thi pha cia tat ca cac dong nguge nhau so
v anh rude.

4. Pho tan cia cac tin hiéu truyén hinh mau day du hé NTSC

Tin hidu mau ddy du trong hé NTSC 4 4
bao gém tin hiéu chéi, tin hiéu hiéu
mau, xung tat ddy da, xung déng bo ddy
di va tin hieu ddng bd mau. Phd 14n tin

U
hi¢u truyén hinh mau ddy da duce v& g5 |- Y ___________________

irén hinh 4-5. Dai (4n cua tin hi¢u chdéi

1w (0+4,2) MIz, cua tin hiéu hiéu mau : . s .
{I", tir (3+4,2) MHz, cta tin hi¢u hi¢u o 2 3 ,;23;8 f(MHz)
mau {7, 1w (2,3+4,2) MHz. Ca hai dai Hinh 4-5. Phd tan ciia tin hiéu truyén hinh
bicn (dn cua tin hitu U/, déu duge mau day 40 hé NTSC.

truyén sang phia thu cdn tin hiéu {/'; bi nén mot phan bién tén trén.
5. Tin hiéu dong bé mau

Sau khi tach tin hiéu mang mau cao tan ra khoi tin hiéu chéi, tin hiéw mang mau
cao 1dn duoc dua vao bd tach séng (hinh 4-6) d€ tao lai tin hic¢u mang mau tan s6 co sd
(1dn 0 video)ta U/, va /7,

Ue ug) ™
BO tach séng tin hiéu mang mau - X > S [
thudmg 13 1ach séng déng bd (con goi 1a T
tach séng nhan). Trong mdy thu hinh can Uo

phii ¢é mach tao ra dao dong tdn s6
mang phu ¢6 tdn 8¢ va pha dong b véi
14n s& va pha cha dao dong tdn s& mang phu & bén phit. Dao déng d6 ciing duge dua vao
ho tach séng dé tao ra tich s6:

Hinh 4-6. B6 tach séngtin hiéu mang mau.
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(i) = Uy x U= UgfU gsin( @t + 33%) + U cos(or + 33)1 (4-21)
Trong d6: [/, = asin{@l + aj la dao dong tdn s& mang phy tao ra & bén thu.
Niru o = 33% ta ¢6:
Ut) = a U ysin'(col + 38) + a U 'cos(ow + 33 )sin{ wt + 33%) (4-22)

1 | ]
L) = Ea o, - EaU’QmsZ(mr + 33+ ]'Ea(f";sinZ((of + 33%) (4-23)

Ding mach tich phan dé loc b céc thanh phén tan cao:

|
U,= —all’y (4-24)
7!
Niw o = 33+ 90% tacée
U, = asin(or + 33 + 90°) = acos( ot + 33 (4-25)
' 1
{, = —Z—GU ’ (4-26)

Khi o = 33 thi vector bidu thi {7, rding hudng vGi thanh phan {(',sin{ i + 33'). 1a
nGi tach song theo hudng cha vector 77, Khi o = 337+ 90" 1a n6i tach song theo hudng
vector {7, C6 1hé thay rang tich song theo huéng vector {7, thi céc thanh phan vector
vuong gée vai veclor /7, € khong tdo ra san pham & dau ra bo tach song. Hay ndi cich
khac, san pham tao ra sau idch song ¢hi ti 1& v6i hinh chi€u cua vector U trén hudng
tdch somg. U

Ta thtr x¢t dién dp ra sau ach song 1)
khi tach song theo hudng vector U7, va
thanh phan £/, ¢4 hai bien (dn khong doi  Bién tan dudi
xtng. N&u hai bién tan cha thanh phan {7 Bién tan trén

khong d6i xing thi hinh chi¢u cia ching
el U

o

wren hudng {7, s¢ khong b rlr nhau, 1ong
cda ching khac 0 do dd dch theo hudng Hudng tach song

{1, vin ton tal mot phan tin hicu 77, d6 1a

AQ < 0B

sy 1An ctia mau, hay sy sai mau. o o
. _ Hinh 4-7. Tach s6ng theo hudng U'g khi cac
Tren hinh 4-7 cho thdy cdc hinh chicu prén tan cua U khong dsi xing.
AO < OB, nghia 13 sau tach soéng theo :
hudng U/, khong nhiing chi 6 tin hicu I/, ma ¢6 lan ¢ thanh phéan {7, i 1¢ higu s8
(OB - Al )) 1in hicu {7, & bén may thu cén <& pha on df‘mh va ddng bo vdi tn hicu dé a

hen may phat. HE ¢6 thé tao ra tin hicu Uy, 1 bén. phat ngudi 1a truyén di cac chudi dao
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dong chuan vé (dn s¢ va pha, d6 (A tin hicu ddng bo mau (Colour Burst), dé thuc hién déng
ha va déng pha cuding bitc séng

L) I 4‘
mang phu duge 1o 14 O May 500 L
thu, hinh 4-38, i
Tin hiéu déng bd mau 1a 80
chudi xung gém 8 dén 10 chu I
- - 3 o~ - b - e 60 B
k¥, ¢d 1dn s0 ddng bang 1an s I « 19chuky
mang mau fi- = 3.58 MHz w0 | séng mang phu T
duge dat ¢ suon phia san cla 1 !
cic xung xod dong, c6 bién do 20 i
dinh bang 0,95 (8 1a chiéu cao : Déng bd mau
{Burst mau)

xung déng bo dong hinh) trir 9 o =

\ . 8-10 chu ky
dong ddu cua xung tat manh.

. . .. Hinh 4-8. Xung déng bd mau hé NTSC.
Iy nhing chuol  dao

dong ngan va dit quang dudc phdt di ¢ vi tri vai sau cla xung ddéng bd dong, ngudi ta
130 ra Lin hicu U, 1ién tuc 1 bo so sdnh pha dé wr dong diéu chinh pha va tan s6 cua b
dao dong 14n sd /- ¢ 1rong mdy thu. Tin higu pha clia mau lam nhi¢m vu tin hi¢u chuén
dé 13 can ¢G cho viée so sdnh pha va diéu chinh pha cta b dao dong tdn s mang phu f-
trong may thu. ‘

Tin hi¢u déng bd mau duoe dat & thém sau xung 14t dong nén khong anh hudng
dén viée déng bd mach gquét dong trong méy thu hinh.

6. Bo ma hoa tin hiéu mau hé NTSC

[Tinh 4-9 13 s d6 khéi don gian cta bo lap m& mau & he NTSC. Trong so dé nay
khong v& cdc mach khuéch dai, mach ghim, mach vi phan v.v...

+ Mach ma tran: nhan dién dp tin hiéu mau co ban U7, {7, U, dé tao ra cac tin
hiéu do chéi {J, va hai tin hiéu higu mau {7, U/, theo cong thic (4-1), (4-4) va (4-3).

_ Tin hiéu d6 chdi U, ¢d dai tan rong tir O dén 4,2 MHz nén phdi qua day tré dé
1am cham tin higu lai, sau d6 dua qua bd khué&ch dai U/, dé€ khuéch dai dién ap tin hiéu
du 1dm cung ¢dp cho bo cong. _

- Tin hiéu {/, sau khi qua mach toc thong thap ¢o dai tAn 1r O dén 1,3 MHz, dai 14n
nay rong han dai tdn cba tin hieu U, nén cling phai dua qua day tré, roi dua 161 bd
khudch dai {7, d€ khu&ch dai dién dp da 1on. '

- Tin hicu (7, sau khi qua mach loc thong thip ¢6 dai 1an hep nhét tr O dén 0,6
Milz. do dé tin hiéu ndy khong gua day tré ma dua thang 141 bo khuéch dai dién dp U/,
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.| Day Khuéch

U | "l wé * aaiv,
Ug ~— b k
3
Ue Mﬂ?gh Ui | Loc théng thap Day | Khuéch Biéu bign h_‘ . Uy
tran {0+ 1,3 MHz} " ud M ETY) nén 1 *
UB ' | b & &
Loc thang thap | Khuéch .| Diéubién
Ug (0 + 0,6 MH2) " dailUyg M nen2
Tao séng mang phu .| Tré pha
foe = 3,58 MHz - G0 |
N Tao xung
¥l dadng bd mau
Tao xung déng bo }
dong, manh

Hinh 4-9. Sa a8 khai bd 1ap ma mau 3 hé NTSC.

+ Bo tao séng mang phu fi- Day [a b dao dong w kich ¢6 nhiém v tao ra tan s8
f, = 3.58 MHz. Tin s6 f;- duge dua trye ti€p t6i bd di€u chd bien d6 tin hiéu U/, dong
thovi 1dn s6 [ duce dua qua bo tré pha 90° rdi dua tdi bo didu ch bién d6 tin hiéu {7,

+ Bo didu bién nén (S.AM = Suppress amplitude modulator): trudc khi dua tin
hicu sdc tong hop v6i tin hiéu chéi, ta phai diéa bicn nén tin hiéu U, va U, vao séng
mang phu fg-.

Pidu bien nén ¢é nhiém vu 18y tin hicu sic diéu ch€ bién d¢ vao séng mang phu /.
sau d6 nén dn & mang phu f,,- va chi dua ra hai dai bién tAn trén va dai bién tan dudi.

+ BO difu bién nén 1 ¢é nhiém vu 1dy tin hiéu hiéu mau {/, diéu bién nén vao 1an
& mang mau phu fg-, dé cho ra tin hiéu song Hién nén 1an 0 mang.

+ Bo didu bién nén 2 ¢6 nhiém vu 18y tin hiéu hicu mau {/, diéu bién nén vao 1an
& mang mau phu fi-da rd pha %°, € cho ra tin higu song bién nén tdn s6¢ mang.

+ Ba cong ¢6 nhiém v 16ng hop cde tin hicu do chéi Ty, tin hicu sae U, xung dong
bt dong, xung ddng bd manh vi xung déng o mau dé tgo thanh tin hi¢u 1ong hop (/..

7. Bo6 gidi ma tin hién mau he NTSC

Ses d6 chite nang bo giai ma mau hé NTSC vE trén hinh 4-10.

+ Bo khudch dai tin hi¢u mau 16ng hep nhan tin hiéu mau tong hop {7, 161 khucch
dai. ¢ ddu ra cda ho khudch dai ta 18y duoc hai tin hicu: do chéi Uy va tin higu sac {/,..
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Uny Khuéch z Loc chan dai Ue
™ Ga * Dayte | ss8mHz [ —* ma
U Mach
- .' s : ' . khuéch
Loc théng Khuéch Fach séng Loc dai Day : o -,
dai [Tl daisicU. | Y4l U, ™ osiamez [P v [P deiva e
mach
ma tréan
. . . . U
Tach xung Tach sbng Loc dai 2
P > . b . -
5| ddng bb o U, ™™ 0-06MHz — e
mau
Tao sdng « J e
mang phit | TrgD%ha Khon_ q;let
» man
Khéi guet
= ding "

Hinh 4-10. So d6 chifc nang bd gidi ma mau hé NTSC.

+ Kénh chdi: Day wé dai rong 6 dai thong t4n 4,2 Mz va thai gian tré khoang
(0,3 + 0,7) s, &€ cho tin hiéu chéi va cde tin hiéu hiéu mau cia mot phén 1 anh dén
mach ma tran hodc den hinh mau cing mot 1de. O day ¢adn ¢6 sy phdi hgp rd khang tai
161 vao va 181 ra cta day (ré. N€u khong ¢6 sy phdi hop tot s xudt hicn 1in hicu phan xa,
sinh ra séng dung: do d6 ¢6 nhicu dutmg vién trén dnh truyén hinh. Mach loc chin dai
$¢ nén song mang phu va cde thanh phan pho cda tin hieu mau gin f,- nhim giam anh
hudng caa tin hi¢u mau dén chil luong anh truyén hinh mau.

Khi ¢6 mach loc chan dai rong kénh chéi, dai thong kénh chéi thu hep. Vi vay,
lie thu chuong trinh truyén hinh den trdng phai tim cdch 1am cho mach loc chan dai mat
e dung.

Mach ghinm s¢ khot phue thanh phin trung binh cla tii hidu chéi (néu bi mat)
trude kKhi didt nd 1én mach ma tran.

+ Kénh mau: Mach loc thong dai chon 18y tin hicu méu, tin hicu déng bo mau va
nén cac thanh phan tan thap cta tin hi¢u chéi ndm ngoai phd tan tin hi¢u mau.

Mach khudch dai sée €/, 1a bd khudeh dai ¢ong hudmg nham khucch dai dién dp
tin hicu sdc {7 tai 1dn s0 f,- = 3,58 MIIz va dua hai tin hiéu song bicn nén t4n s& mang
131 cde bo tdch song tin hidu song bicn,

B3O tao s0ng mang phu /- ¢6 nhiém vu tao lai tan s& séng mang phu /.. D& 1dn s8
W tao luon déng bd vai phi phat, b tao séng fo- Tam viée dudi sy didu khién cta xung

déng bo maw f; -

183



Bo tach séng lin hicu sdc ¢6 nhiém vu bién ddi tin hi¢u song bién thanh tin hi¢u
dicu bien, sau d6 tach séng didu bién dé 1ay tin hicu U; va U,

~ Mach tach séng {f, nhan tin hi¢u song bién va tAn s mang mau 1y a0 [ d¢ doi
(in hicu song bién thinh tin hiéu di¢u bicn. Sau d6 tach song diéu bien d¢ 1ay tin hi¢u
hicu mau U/, hay U,. Do dai tdn cia U, ring (0=1,3) MHz, nén tin hi¢u nay phai qua
day tré ¢€ tin hi¢u cham lai.

- Mach tach song {7, nhan tin hiéu song hién va tdn s& mang ty tao [ 4 tr& pha
90" dé d6i tin hicu song bién thanh tin hi¢u diéu bién. Sau dé, tich séng didu bicn dé
ldy tin hicu hiéu mau U/, hay U,

+ Mach khuéch dai va mach ma tran: Khdi ndy ¢ nhiém vu bién doi tin higu mau
yvaliyy thanh [/, sau d6 khuéch dai ba tin hi¢u hi¢u mau Uy y, Uy vallyy.

8. Pac diém cia hé thong truyén hinh mau NTSC

11¢ thong NTSC ra doi ral sém, do dé nd da duge thit nghiém trong thdi gian kha
dai, kinh nghiém tich luy vé hé thdng nay khd phong pht. Tuy nhién vi con 1On tai nhicu
nhucce diém cho nén né khong ducce s dung & chau Au va noi khéc.

Ut diém chinh cia h¢ thdng NTSC 1a don gian, thi¢t bi mé hod va gial ma khong
phitc tap vi vay gié thanh thiét bi thip hon so véi thigt bi ca cde hé thong khéc.

Khuyét diém chinh ctia he thong NTSC Ja ral d& bi sai mau khi he théng truyén 1in
hicu mau khong 1y tuéng va ¢6 nhicu.

Sau day chdng ta xél mQt s6 dac diém khdc:

- Méo pay ra do déi 14n tin hiéu mang mau b han ché: V1 dai t4n lin hi¢u mang
mau bi han ch& nén sinh ra sy nhot ranh gidi gila c4c dai mau thudn khiét nam ké nhau
theo chidu ngang, 1am cho do chéi bi giam thép & viing gi6i han céc dai mau va & cice chi
1iét mau nho.

_ Mdo pay ra do dai tan cla hat tin hi¢u mang miu khac nhau: Sy sai khéc dai tan
cha U/, va U, dAn d&n sy sai mau & vitng do chéi bicn doi dot ngdt, bii vi tai dé 16¢c do
thay doi cha {7, va U, khong gidng nhau, do d6 géc pha @ thay d61 theo thoi gian. Su sai
khac dai tan con 1am thay déi gidi han clia cde viing mau rong dé thi mau.

_ Nhiéu ctia tin hiéu ch6i vao kénh maua: Khi tin higu chéi ¢é cde dét bién hoac
chifa cic thanh phén tan 6 cao thi dudi tac dung clia né, dau ra cha bo loc thong dai tan
s ., s& xudt hién cdc dao dong tan s§ mang phu. Cac dao dong nay ducc tdch séng va
pay nhiéu cho tin hi¢u mau. B&i vi 1in hiéu mang mau cao tan la diéu bién, cho nén loai
nhiéu k& trén ril khé khac phuc. Chinh nhiéu ndy 1am cac chi 1i6t anh den - trang trg nén
c6 mau khi ¢6 kich thude thich hop.
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_ Nhiéu 1&n nhau gifa cdc tin hi¢u mang mau do phél hai bi¢n tan khong doi xdng:
Khi hai bién tan cta thanh phan U, khong dGi xéng thi trong tin hitu U, nhan duge sau
tach s6ng 6 1an thanh phan I, Sy 1An mau nay xdy ra cang nghi¢m trong néu dac luycén
14n s& may phat va may thu bi sal 1éch.

Nhitng dac diém néu trén I3 cde nhuge diém thude han chilt cha hé thong NTSC.
Nhiing nhuoc diém dé 16n tai ngay ca khi he thong truyén tin hi¢u ¢6 thong s0 la 1y
(uong va khong ¢6 nhiéu.

4-2. HE TRUYEN HINH MAU PAL

11¢ truyén hinh NTSC 16n tal MOt 8¢ nhuge diém nhu su nhay cam cla tin hi¢u
mau véi méo pha, va méo pha vi sai - do su bin d6i pha séng nrang phu, lam cho mau
sie clia anh khoi phue khong duge chinh xdc. Thiét bi clia he thong doi hdt €6 4o chinh
x4c cao. DE khac phuc nhuge diém ctia he thong NTSC, nhiéu he truyén hinh maa da lan
luot ra dosi va ¢d nhiing khac bict so vdi hé NTSC. He truyén hinh PAL la h¢ truyén hinh
mau duge CHLB Dic nghién céu vh duce xem 1a hé Liéu chudn tir nam 1966. Pay la hé
truyén hinh dong thdi, né ddng thai truyén tin hicu chol va hai tin hi¢u hi¢u mau.
{. Tin hiéu PAL va phuong phaip diéu ché
Tin hiéu chéi Uy cuaht PAL ciing duge xic dinh theo bidu thac (4-1). Dai tan tin
hi¢u video he PAL r0ng 5 Mz, tuomg thich véi ticu chudn quétl 625/50. Tin hiCu mau
duoce ghép keénh theo tdn s& cing tin hiéu choi d¢ truyén di. Hai tin hi¢u hicu mau 1 :
U, = 0.877(Ully) = 0,615U, - 0.515U - 01000, (4-27)
U= 0493(U Uy = 004705 - 029390 + 0,437, {4-28)
{{ai tin hicu hieu mau (7, va U, c6 46 tong dai tan bang nhau va bang 1.3 MHZ.
Ciing nhu & he NTSC, hai tin hiéu hicu mau /. va didu che trén mot song mang phy
theo phuong thite dicu ch¢ vuong géc. Nhung khac he NTSC ¢ ché: thanh phén mang tin
hicu (7, ddo pha (goc pha thay déi 180 theo timg dong quét. Vice dao pha nay xay rd
trong 1hdi gian quél ngude cha dong. Trén hinh 4-11a I3 so d6 chie nang cua bo didu
ché vuodng gac. (3 day, dao pha song mang phu dat 1én mach didu ché PBCB/,) theo
(ing dong queét. Tren hinh 4-11b 13 dé thi vector tin hicu miau w, & hai dong hien 1iép vE
thasi gian; va dé don gian, v vGi didu kien mau séc trén hai dong Ay gidng nhau.
Nhu vay, tin hi¢u mau G he PALL
M= HoF U, T Hicos@yt + Uysinyl = { sinfwgt T @) (4-29)
Vi tin hi¢u hinh mau:

[, = Uy 2 Ucos@l + {7 sinag (4-30)
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Hinh 4-11. B diéu ché vudng géc 0 hé PAL (a), va vector tin hiéu mau & hai déng
li&n tigp vé thdi gian (b).

Bi¢n d6 tin hidu mau:

A= Juien; (4-31)
Gée pha tin hiéu mau:
ir. .
@ = arcly - (4-32)

\'i¢e dao pha thanh phan song mang phy mang tin hicu hicu mau [/ & hé PAL la
nham giam dnh hudng cda méo pha tin hi¢u mau (véi bai k¥ nguyén nhan nao, chang

han méo pha - vi sai v.v...) dén chal luong anh mau khoi phue. Piéu nay ¢6 the giai thich
nhas bicu thic (4-29).

B¢ don gian viée phan tich, gid thidt:

- Tin tdc trén hai dOng ké nhau hoan toan gidng nhau (1rén thue € khac nhaw
khong dang ké).
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- Puomg truyén, chi gay méo pha d6i vdi tin hiéu mau, chi khong gay méo bicn do
(Wdc chi thay déi goc @ cha vector tin hicu mau, chi khong thay doéi do dai vector).

- Méo pha clia tin higu miu & hai dong lién 1iép khdc nhau rat it nén c6 thé xem
gac sai pha A trén hai dong lién ticp bang nhau.

Tuy ¢6 nhing gia thiét nhu vay, song né khéng dnh huong dén céc k¢t luan dude
rat ra.

7, va I7 ., wen hinh 4-12a [a cdc vector tin hi¢u hi¢u mau G dong thd 1 va
dong thit (a+ /) khi truyén mau man chin khong mco pha. N¢u nhu, sau khi qua dudng
truydn, Lin hicu mau cé méo pha véi goc do Ag, thi vector cia nd duge bifu dién b
£, va 77, wong ung (v& gid i méo pha & dony thit 1 va dong thit (n+1) gia su
bang nhau. con ¢hiéu caa nd khong don), hinh 4-12hb. 3 bén thu, rude tién phai khoi
phuc fai pha cua tin hi¢u hi¢u mau & dong tha (n +7) tdi cong véi tin hiGu mau ¢ dong
thd # theo phép cong vector, hinh 4-12¢. Vector U i1 [ 10 hiCU mau nhan duoc sau
khi cong, hinh 4-12d.

T hinh 4-12d thdy rang:

- Khi tin hi¢u mau khong 6 méo pha (4 = (), géc pha gilta U 5, vOI true +{/

van 12 ¢, con do dai vector U -, 160 24p hai do dai vector I/ .

- 1 -
£ Ciry Lin L Citeng)

gk Az

.

Oaéng n

L Cln+ 1)

L7 e

- Cin+ 1!

al by o) d)

Hinh 4-12. D6 thi vector giai thich co ch& giam anh hudng clia méo pha
tin hiéu mau & he PAL.

187



- Khi tin hi¢u mau ¢6 méo pha, dit cho Ag ¢ gid tri bat ky, pdéc pha giita {7 i VB
truc +{/ van khong doi, van 12 ¢, nhung d¢ dai vector {/ -, nho hon 20 ., Goc Ag
cang 16n, do dat vector (7’ o, €ANg Nho va duoc tinh bang:

U gy = 2UcosAp (4-3%)

Vi vay, khi truyén qua dudmng truyén o6 méo pha, dit géc Ag bal k¥, anh khoi phuc
lai ciia he PAL cling khong bi sal mau, song do béio hod mau cta nd lai giam theo quan
h¢ cosA@. NEu nher A khong thay d6i theo thai gian, ¢6 thé bd sur gidm nhd do bao hoa
mau ndy bing cach tang tuong dng d¢ khucch dai cha kénh mau ¢ bo giai mé mau. Con
néu nhu Ag thay déi trong qud trinh truyén chuong trinh, thi d¢ hdo hoa mau ca anh
truyén hinh mau luon thay déi.

Song do dac diém ciia mat 12 kém nhay vdi su thay doi do bao hoa mau so v su thay
d6i sdc mau, cho nén khi A khong lon 1dm, chat luonmg anh truyén hinh mau vén L.

O bo giai ma mau, viée cdng tin hiéu mau cla hai dong lién 1i€p thudmg thuc hién
biing day tré o thesi gian tré 7, (vdi he 626 dong £, = 64 ps), cling c6 thé cong hinh anh
cla chiing tai vong mac cba mat nhy hién wong leu anh (st dung & may thu hinh PAL).
2. Tan so s6ng mang phuy

Khi chon tan sd séng mang pht céin xét dén cdc yéu 16 nhu:

- Anh huéng cla séng mang phu dén 4nh truyén hinh den - trang. Bé giam tinh 1o
rét cta anh nhidu do tin hi¢u mau sinh ra trén anh truyén hinh & may thu den - trang, 14n
s( s6ng mang phu & h¢ PAL duge chon theo:

Ju,

4-34
” ( )

1
;‘r": 2n - —
Joo = (20 2)

PHE 1ép tue giam nhd mide do rd rét cua nhidu, ngudii ta x¢& dich thém anh nhicu

mot luong Af. Fac do:

Ju + A (4-35)
2

, 1
fse=1(2n- E J
B¢ cho can nhifu do cac thanh phan tin hi¢u chéi lot vao kénh mau ctia médy thu

1

hinh nho nhat va lwon di dong wrén man hinh, Af nén chon bang b1 8O 1€ caa '—2-—-‘ O he
PAL. chon 4f = f;— Tom lai ta ¢

fse=1(2n - 12)% + %’ (4-36)
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trong dé: a1 - 86 nguyén duong: £, - 1n s séng mang phus /;, va /. - tan s6 dong va
manh hé PATL

- TAn $0 séng mang phu phai & mién 18n s& cao cta phd tan tin hicu chéi.

- Thuén tién cho viée bién doi tin higu cia hé PAL thanh tin hi¢u cta hé NTSC, va
nguoce lai.

- D¢ thue hién chia tdn d€ o ra cdc 18n s6 f;,, 2f,. fi: nham 1am cho gitta ching ¢
mai 1ién hé mat thiél véi nhau,

V6 nhitng yéu cdu teén, & h¢ PAL 625 dong; chon n = 284, f, = 15625 Hz; /. =
S0 EHyz. Tan s6 song mang phu £, duge chon:
Joo=1(2n- %)% + '—2’4 = 4433361875 Milz =443 MH:
3. Tin hi¢u dong b6 mau

Ciling nhu dai véi h¢ NTSC. do phia phét st dung di¢u bi¢n can bang, nén cin phai
truyén di tin hicu dong bd mau, hinh 4-13, dé thue hién ddng b va déng pha tin hicu
séng mang phu chuan duge tao ra & may thu hinh.

Ngoai ra,  h¢ PAL, thanh  1w00% — S
phan séng mang phu mang tin hicu { [
mau {/, ddo pha theo ting dong, cho \ /
nén phia phdt ¢on phai truyén thém \ /

1mg dong qudét. _ L Pﬂﬂm LA j
e e cine T Tl s
Tin hicu dong bd mau cua he S . \ JUVVUNE L LBRAT

. s er e s - | Tin hiéu déng
PAL cing nhu & h¢ NTSC, la chuoi 0% -oooo¥o.. L b6 mau fue

tin tde d& phia thu bidt duge pha caa \

sung pdm K dén [ chu k¥, cd éan s6 Xung déng
. N - . N . o b& dong
ding bang 14n $6 mang mau /.. dugic FUE
dat & sudn phia sau cua e xung xod \
N Hinh 4-13. Tin hiéu déng bd mau hé PAL.
dong. .
Nhung khdc tin hi¢u dong bo o hé NTSC, pha ban déau céa tin hicu déng bo mau &
hé 1PAT, luon thay doi theo ting dong dé dam nhan chitc nang déng pha cac chuyén
mach dién 15, Cu th 13, d6i vii céc dong quét ma séng mang phu mang tin hicu {7,
khong dao pha, vector 1in hi¢u ddng bo mau tgo vai rue (B8-Y) mat goc bang 135" (hinh
4-14a): ¢dn d61 voi cde dong gudét ma séng mang phy mang tin hicu I/ ¢ dao pha -
hing 225" (hinh 4- [4b).
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Vector tin hicu dong b mau £ ¢6 thé phan tich thanh hai thanh phén: B, ludn
triing véi true -(3-Y): va B, tring véi true (R-Y) hodc truc -(R-Y) e thanh phin B, dao
pha theo dong.

JRY) JRY)
(}i4 tri hai thanh phéan nay U
hang nhau va bang: B x 5
18,]2]B.|= Beosas* —0.7078 NG 2250
« 0° B, (s v
Xét vé phuong dién tan s6 B, 0 (B-Y) Tl ,/tp (B-Y)
video, hai thanh phan nay wong '
duong hai tin hiéu mau ¢ gié tn 5 Y B,
xéc dinh. o,
Chinh vi 1& d6 ma ¢6 thé a) b)

phan bict cOng hai chudi xung tin
& dong do rong khoang 2.7 ps, Hinh 4-14, Pha tin hiéu déng bd mau & hé PAL.
¢6 chng bicn do, véi tin higu hicu mau I, va U,. d¢ 1l d6 140 ra tin hiéu ddng b mat.

Ciing nhw & hé NTSC, tin hiéu déng bo mau khang truyén trong khosang thoi gian
truyén xung can bang trude, xung dong bd mat va xung can bang sau d€¢ khong anh
hudng (61 vice déng bo mai trong mdy thu hinh. Song khéc v6i hé NTSC & chd, 1a thi
dicm bt ddu vi ki thiic (so vai xung déng bd mat) clia xung xod tin higu dong bd mau,
dsi v cac luot quét 12 khéce nhau; nham ddm bao cho tin hicu dong bO mau cudi cliing
trudse khi xod va tin hiéu déng bo mau dau ticn xudt hién sau khi xod wong bét ky lugt
quét nao cang déu ¢ pha ban ddu la 135°.

Chu k¥ cta tin hicu hinh mau ddy dit & h¢ PAL bang thdi gian 4 luot quét (trong
khi dé & hé truyén hinh den - trdng va hé NTSC, chu ky nay bang thdi gian hai lugt
quét). Tinh trang ndy gay ra khong it kho khan khi:

- (hi tin hiéu hinh mau ddy du cia hé 4,
PAIL lén bang tu. T /UY

- Tron va ddi tin hiéu hinh mau day da
W cac ngudn chuong triinh khac nhau. B vi
khi trén hoac doi tin hiéu hinh mau he¢ PAL,
khong nhitng phai dam bao cho pha céc song

ang phu & cac 167 vao cha thit by ron doi ' , >
ma“;c ph o e e e o 1 2 3 4 5 f(MHz)
phii giong nhau, ma con phai dam bao cho
duae cac tin hicu hinh mau coa cting mot luot Hinh 4-15. Phé tan tin hiéu mau tong -

: i hop hé PAL.

quét (trong s& 4 ot quét cia mot chu ky) rdn
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lai hoac ddi cho nhau. Ngoai ra ¢on doi hoi chuyén mach dién 1t & cac bo 1ap ma mau
hoal dong déng pha.
4. Phé tAn cia cic tin hiéu truyen hinh mau day du he PAL

Phé tan tin hiéu mau 1éng hop cla he PAL, duge v& trén binh 4-15, pom: tin hiéu chdi
{7, ¢6 dai tan (0+5) Mz va tin hicu sac (7. Tin hiéu séc U/, gém hai tin hi¢u U/, va U, ditu
bién vio tan s 5, truyén di Wan dai bién tan dudi va mat phan dai bi¢n tan trén.

Phé cha tin hiéu mau {7, vd vach pho cta tin hiéu mau {/, khong tring nhau.
Khoang cdch gitta ching 1a f;,/2. O phia thu ¢6 thé tach ricng tin hicu {/, va {/,. trudic
mach tach song dong bo.

5. Bo ma ho4 tin hiéu mau hé PAL

tlinh 4-16 v& so d6 khai don gian coa mot bo ma hod tin hi¢u mau hé PAIL..
(e Lin hicu mau da sira méo gamma duagce dua vao ma tran dién tr¢s d€ tao ra tin hiéu
chéi v hai tin hicu hi¢u mau.

Day | Khuéch Ly
Ug Uy Iré dai Uy
l + ,__'UM
Us Ma |Yv | Knugchdaiu, Diéy bign | 1
Wwan Q. 1,5 MHz _;_ nén Uy, .
| c Xung ddn
U_._B »l o * bé ?j(‘)ng °
. . s manh
Khuéch dai Uy, Diéu bién
(© + 1,5} MHz > nenuy
CMBDT1 CMBT2
| f==--" N T L
’ gnt -1 ' [—_
Tao séng + —.I\_L TE‘P xung
mang mau f. ! déng bd

- 443 MHz mau

-60° T |
'

Xung diéu

Xung diéu Xung digu 3
khign fy

khién f4/2 khign fu/2

Hinh 4-16. BA ma hoé tin hiéu PAL.

Tin hicu choi duge dua qua day 1r& (khoang 0.7 us), sau d6 duge khuceh dai
(di¢n 4p 1in hicu) Ién cho da 1én dé dua 161 bo cong 1ao tin hicu mau 16ng hop.

B Lao s6ng mang mau phu la bo dao dong wr kich c6 nhiém vu tao ra 1an so fg-
— 4.4% Mllz. Tén so f, cling duge dira yua hai bo di pha “90° va +90° 16i chuyén
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mach dién 0 1, r6i dua 161 ho dicu bién nén tin hi¢u I/, (d€ ddo pha tdn s& mang mau
phu /. tng dong).

bicu bien nén tin hicu hidu mau: Dicu bien nén tin hiéu {/,. ¢6 nhiem vu 1dy 1tin
hicu hitu mau I/, di¢u chd vio bién 4o cha tdn $6 mang mau f,, sau d6 nén 14n s6 song
mang va dua ra hat bién 1an ta ¢6 tin hicu dicu bicn nén U, Dicu bién nén tin hi¢u 1/,
¢t nhidm vu 1ay tin hi¢u hicu mau {7, diéu ch€ vio bicn d0 cla tdn $6 mang mau /. v&i
dicu ki¢n f,- ddo pha ting dong, nghia 1a tai dong thd » tdn s6 mang mau ¢6 géc di pha
@ = 90" thi dong thit (a+7) 1tdn $6 mang mau ¢6 gée di pha @ = -90°. Bo chuyén mach
dién tr 1 vy mach di pha £90" <& thuc hién su déo pha ndy. Sau d6 nén 1n 6 séng mang
mau phu va dua ra hai bién tan trén va dudi ta ¢6 tin hicu dicu bién nén {/,,,.

Bo cong U, va L/, tao thanh tin hicu sic {/,.. Cdc chuyén mach dién tir duoc
ditu khién bdi bo tao xung didu khién /2 , nhim dwa 1an s6 mang mau f, = 4,43
MII7 lat phaimg dong 1 bo dicu bién nén tin hicu U,.

Tin hi¢u déng bd mau cling duge =o ra nhd mot ho di pha £135°. Pha cia tin hién [/,
va tin hicu déng b mau s& dude chuyén witdn s6 £,/2 (= 7812,5 1z). Tin hice {7, ducge 1am
i d¢ b lai thai gian xir Iy Un hi¢u @i bo loc cha tin hicu hicu mau. Bo cong 1dng hop o6
nhi¢m vu 16ng hop cdc tin hi¢u 3¢ chéi ¢y, tin hicu sac U, xung déng bod dong, xung dong
bd manh. xung ddng b miu tao thanh tin hicu 10ng hap maa {7,

6. Bo giai ma tin hiéu mau PAL

8¢ d6 khat qud trinh giai ma tin hicu PAL duge vE teeén hinh 4-17. Bo khuéch
dai tin hi¢u video tdng hop {7, ¢6 nhicm vu khuéeh dai dién ap tin hicu {/,,. O déu ra
bo khu&ch dai {7, (a nhan duge hai tin hic¢u: do chot U, ¢6 dai tan (0+3) MEyz, clng
tin hitu sdc {7/, gébm hai thanh phan {7/ va {7, la tin hicu didu bién nén 6 1an s6
mang mau phu 4,43 Mtz

Tin hidu choi sau khi qua bo loc chan dai ai tan s§ 4,43 Milz ¢ dai14n rong,
nén phai cho gqua day tré nham lam cham tin hi¢u lai, sau d6 di dén bo khuéch dai {4,
d¢ khuéch dai vii cudi ciing dua 161 mach ma tran.

Bo khudceh dai sac U, 14 mach khudeh dai ¢ong hudmg 1ai tdn & 4,43 MIz véi
dai thong 1 1,5 Mz, d¢ Ay tn hicu sac Uy, va 1, déng thai,

Bo phan chia tin hicu ., va /., bao gom: bo tro tin hi¢u &/, bd cOng tin
hicu {7, day uré 11, (64 ps). Bo phan chia tin hi¢u ¢d nhiém vy thu nhan dong th
tin hicu sac {7, va U, sau d6 phan chia riéng bict hai tin hi¢u nay. O ddu ra ctia bo

"trir” 1a 1y dudc tin hica £207,,, & dau ra caa bd "cdng"” ta 18y dudce tin hicu 2{/

i
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Tin hiéu Khuéch Loc chén dai Day Khugch
video long  —w dai Ly » 4,43 MHz tré dai Uy
hap : U
N Y
Khuéch Trir 22U Tach | U
dai ), * U ™ séng U, Ry
v CMBT 5
| 1} 3
I - —s +G0° :
Loc dai | Déyté _:\-:7 Ma
3-8 MHz2 64 us 1 ! wan [0
—» 90" Lo e | ’
I L}
Yy |\ — T
Cbng Uy N Tach Uy
. U'\.-'n‘. L séng Uu i —- UB o
. b
Xung dong 1a0 s6ng mang
ST i Ty = 4, 43MHz

Hinh 4-17. B giai ma tin hiéu PAL.

RO ach séng tin hicu didu bién nén ¢6 nhiém vu bién déi tin hicu song bién
thinh tin hicu di¢u bicn (h6t phuc tan s§ séng mang), sau do tac-sdng dicu bién.

- B0 1dch séng tin hicu {7, @ nhan tin hiéw song bién {7, va (4n s& sOng mang
lao [ = 4,43 M1z vGi géc @ = 0, d€ dua ra tin higu U, v

- B téch song tin hicu &/,: nhan tin hiéu song bién {/,,, va tan $6 séng mang W
tao f,. = 4.43 Mz ddo pha timg dong nhd bo di pha £90° va chuyén mach dién
(Chuyén mach dién W hoat dong déng bo voi chuyén mach dién 1o bén phia phat vai
an sO 13 £,/ 2y, do dé & dau ra ta 1ay duoce tin hica .

Mach ma tran nhan ba tin hicu: do chor Uy, Uy va U, 3¢ 140 ra ba tin hicu
hicu mau {7, U0 va U, .
7. Pac diém ctia hé thong truyen hinh mau PAL
11¢ théng truyén hinh mau IPAlLL ¢6 nhing dac didém sau:
(i diem: - 11¢ PAIL ¢6 méo pha nhd hon hin so véi hé NTSC.
- He PAL khong ¢6 hién tuong xuyén lan mau.
- H¢ PAL thuan ti¢n cho viée ghi bang hinh hon hé NTSC.
Nintoe diém: - Méy thu hinh hé PAT. phite tap hon vi cén ¢6 day tré 64 ps va
yéu cdu day uré nay ¢é chal luong cao.

- Tinh k&t hop vdi he truyén hinh den trdng kém hon hé NTSC.
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4-3. HE TRUYEN HINH MAU SECAM

11¢ truyén hinh mau SECAM (S&quentiel Couleur A Mémoire) la hé truyén hinh
mau déng (hoi - 1an lugt. Sau nhidu nam hoan thién, nam 1967, hé nay ¢6 tén SEECAM
B hay con goi 1a SLCAM ot uu. He SECAM LR ¢6 tinh chong nhiéu turong doi cav;

kém nhay vai méo pha, méo pha - visal, méo bicn dd - visal,

t. Tin hiew mau va phuong phip diéu ché
Tin hicu ¢héi () duce truyen o it ca cde dong. con hai tin hiéu higu mau 1 va
1y, truyén 1dn 1wt theo dong gudt trén hai séng mang phu ¢é tin s6 tung tam 1a f,, va
£, theo phuang phap dicu tan.
Tin hicu choi (7 van duge tinh theo hidu thite (4-1), nhung déi 1dn rong 6 MHz.
1lai tin hicu hi¢u mau ia:
D= -19Ugy (4-37)
D= 15U,y (4-38)
Hai (in hica hicu mau nay ¢6 do rong dai 14n bing nhau va bang 1.3 Miiz (&
e -3 4By, Dan wd trude bidu thie trén bicu thi bai cuc tinh tin hicu Uy,
[ic SECAM HIB truyén lan fuat tin hidu hiéu mau D', va D', d€ tranh nhitu giao
thoa gitta chang trén duong truycn.
D3 v cae dong truyén 1in hicu Dy thitdn s6 mang mau phu khi chua diéu che bing:
fe=282xf,=282x15.6025 = 4 40625 MIIz (4-39)
P vai cic dong truyén tn hicu 1, (i tén s6 mang mau phu khi chua diéu ché bang:
[p=272xf,=272x15.625=4.25 Miiz (4-40)
Chon [y, VA [, khde nhau d& ¢ g9 (@8)
tang tinh chong nhi¢u ma khong Jam s
piam he théng tuong hop, va thn cao
lam gidm méo giao thoa gilta cde Un
hicu mau & mady thu high.
2. Lam méo tan thap

G he SECAM ap dung bién ¢

phap lam mdo dang 1in hicu mau

{goi Th méo 1an thap hay tién nhan)
rude khi dide 1dn. nham lam tdng 10 20 30 50 100 200 400 1000 2000 f{KHZ)

iinh chéng nhidu cha he théng,

. Hinh 4-18. Dac tuyén bién do-tan 8 cla mach lam
hinh 4-1%.

méo tan thap va loc théng thap.
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Mach lam méo tan thip mac trude mach didu tan va theo quy dinh, ¢6 he s truyén
dat tuong d6i (vé phuong dién dién 4p):
1+ f 1 ]

K i) = —==r, 4-41
() Hlﬂf(f{ { )

wrong d6: f-tn s e thoi tinh bing KHz; f, = 85 KHz: k=3 j= /-1 tatodn i phic.

Thue chét bién phip lam méo 14n thdp 12 tang déan bién dé tin hi¢u hig¢u mau D va
{7, Bicn phip nay thuc i khong lam tang do rong dai tn vi d6i v6i cdc anh mau, bién
d0 cdc thanh phéan ¢6 1an 8 cing cao 1hi cang nho. Do dé, dit ¢6 ¥ tang gid tri cac thanh
phén tan cao cia pho an tin hucu D', va D', cling khong tang chi s6 diéu tan qué mac
quy dinh ma chi ¢an bang phan nao chi 6 diéu 14n theo 14n s¢ ma thol.

¢ cac tin hicu hi¢u mau nhan
ducge o bo gial md mau khong bi méo
LR &6, sau cdc mach tdch séng Lan 0
phai c6 mach sia mco 1an thap <o
dac yén bien do - tan s0 ngudce vai
dac wycn bicn dd - 1dn O cta mach
[y méo 1én thap, hinh 4-19. He s6
truyén dat dicn dp cliia mach sua mt.o'
tan thap:

1+ ),: _‘Z‘_ . : . . : . .
5 3f, : — —
K\H‘.{.U} = —— — (4'42) . . I -
I 4 ),- f a 200 400 600 800 1000 f(KHz}
s Hinh 4-19. Bac tuyén bign do-tan sé cha mach sUia
3. Lam méo tan cao méo tan thap.

[1¢ SLECAM con thyc hicn 1am méo tan cao, 1am cho bien do tin hicu mau cang
tang khi 140 s0 e thdi cla né cang xa l&ch 1an s6 trung gian f,,. Mach lam méo 1an cao

mic sau mach didu 1an v&i he s truyén dat dicn ap:

1+ ;l6X .
K. ( : (4-43)
= il 20X
rong dé: X = —';-{— - _f;_ : f,= 4286 Mllz, vOi sai s6 cho phép 1a + 20 kHiz (nfu chon f,

1. anh hudng cta qué trinh qud do trong 1fn hiéu mau (biéu hitn trén anh) cang o ret);
£ - 14n 6 Wic thas.

Dang dac tuyén bién o - 14n s¢ cia mach lum méo 1an cao va clla mach sta méo
140 cao (dudmg didt néy cho & hinh 4-20.
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Pé khoi phuc lai 1in hiéu ban déu, tai 161 vao cia b gidi md mau cha mdy thu hinh
phdi cd mach stra lam méo 14n s6 cao ma dac tinh truyén dat nguge v6i dac tinh truyén

dat cta mach stra 1am méo 1an cao.  K(dB)
I+ 126X
K if) = —25 (a-44)

f+16X
Muc dich cba bi¢n phdp sia
méo tan cao o hé SECAM la:

a} Tang tinh twong hop

P v nhimg chi tidt ¢é do AT T

L 1. ._J...,__..- =

bdo hod mau &n hoac ranh gi¢i ré 383940414243 44 454547 48 fiMHz)
rél gita cdc chi i€l ¢6 mau khéc Voo

N . . R ooz foa fo |
nhau va su chénh léch dd choi 16n, o8 o ToR

th gid tri tuyét doi cta tin hiéu /Y, Hinh 4-20. Bac tuyén bién d5 - tdn s6 clia mach lam méo
va [, dat 1én mach dicu tén tuong va mach stfa lam meo tan sd cao.

doi 1dn, nén do dich tdn ciing 16n; do d6 1an sd wie thd cda tin hiéu mau 1éch khoi 14n sd
., hoac [, nhicu va bién do tin hiéu mau § 167 ra mach lam méo tan cao 16n. Vi vay ma
tinh tong thich khi ¢d mach 1am méo tan cao lae 46 sé kém hon.

Con d6i vdi cac mang mau ¢6 do bao hod mau trung binh va nho (thudng gap 6
cdc canh thye €) thi nguue ai. Do dich tan We dé khong 16n nén iinh wong hep duge
cai thien. V¢ phuong dién nay, tac dung cia mach tam méo tan cao gidng nhu dic¢u bién
can bang & hé NTSC va PALL
b) Cdi thién tinh chong nhiéu

R vi Lai 161 vao kénh man ¢ bo gial md mau ¢6 mach sira méo 1an cao, nén phén
hé nang luong clia nhidu xao dong theo tdn 6 tai 161 vAo mach dch séng tan s6 khong
déng déu. Khi d6, cde thanh phan 1dn cao cha nhidu & 161 ra mach tdch sdng tén s6 giam
ddng k¢

Bién phap nay chi c6 kha ning giam nho nhiéu xao dong phdt sinh sau mach lam méo
140 cao. A1 véi nhiéu xao dong phét sinh trude mach 1am méo tén cao, thi nhidu nay cling
1in hi¢u déu thong qua mach Lam méo 1An cao va sita méo tan cao. Vi vdy ma bicn phap Jam
méo 14n cao khong cai thién t 6 tin hiéu trén nhidu d6i vdi loai nhiu nay.

4. Tin hiéu dong bo mau

Bé tin hitu mau D, vd D, duge quét lan luct theo timg dong trén man hinh cua
may thu hinh déng b vdi tin hitu mau phat 1an luot theo ting dong, may phat phai
truyén di tin hiéu dong bd mau.
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a) Pong bé mau theo manh

Tin hi¢u déng bd mau theo manh truyén sang phia thu 12 tin hiéu diéu tin ¢6 dang
nhu hinh 4-21. Tin hi¢u déng bo miu theo manh ¢6 14n s6 thay déi d6i véi cdc xung ¢b
cue tinh duang va cue tinh am. déi vai cde xung ¢6 cue tinh dudng 14n 86 bicn thién W
4,406 M1z dén 4,756 MHyz. Con d8i v&i cdc xung cyc linh am thi tdn s6 bién thién L
4.25 MHz dén 3,9 MHv. '

Us D's

BRI R ll,..
N L !

1273 ,4,5,6,7:8,9 10111213 14,1516 17 j18 10,20,

R 'HH HH'HM |” |{|”H”MH]H'W L

| L
Xung déng bé Xung can bang Tin higu ddng bd mau

Hinh 4-21, Tin hiéu déng bé mau theo manh.
b) Dong b6 mau theo dong

Xung d6éng hd mau theo
dong cha hé SECAM, hinh 4-22,

Kire tring “

g&m mot s¢ chu ky dao dong dicu Tin hiéu
.\ = w3 N ddng bd
hoa duge sap xEp o sudn sau xung mBu

Mifc den

xo0d ddng, ¢d 1dn 6 1a f;,, doi véi

dong truyén D', v ¢6 18n 88 f
dai vai dong truyén [, Tin hidu
ddng bd maa kéo dai cho dén khi
truyén tin hiéu hiéu mau %, va 1",

]
I
I
I
I
I
I
1
1
- —— - (12:03) s !

Hinh 4-22. Tin hidu d6ng bé mau theo déng.

5. Pho ctia tin hiéu mau téng hop t

I’hé clia tin hidu mau 16ng hop trong
he SECAM bao 26m phé tin hicu chéi U7
vt pho tin hiéu diu 14n cia hai tin higéu
hiéu mau 1, va L, hinh 4-23. Hai tin ,
hicu hicu mau déu truyén di ddy ddhaidai ¢ 1 2 3 4 5 6 fMHe

Uy Dy

hién va bién do cua tin hidu mau cling nho
hon bién dd tin hiéu choi.

Hinh 4-23. Phd tan tin hiéu hé SECAM.
6. Ma hoa tin hiéu SECAM

Hinh 4-24 v& sa d6 khdi don gian clia mdt bd ma hod SECAM. Cac mau co ban
da sia méo gamma duge dua vio ma tran dién trdr d€ tao ra tin hiéu chéi va hai tin
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hi¢u hi¢u mau. Cac tin hicu hiéu mau duge gidi han dai théng 12 1,5 MHz, qua bo
tién nhan dua vao bo diu ché tn sd. Piu ra cha cdc bo didu chd 1dn lugt duoce chon
cho tiing ddng nhdr bo chuyén mach duge diéu khién bang tin hiéu xdc dinh, ¢6 t4n
sO f,/2 =7,8125 Kllz.

Tin higu U/y cing duoc lam tré d€ bl lai do 1ré cua tin hiéu chéi. Bo cong sé
phot hop tin hi¢u chéi, séng mang mau didu tan véi cde bicén va tin hi¢u ddng bo dé
tav thanh tin hi¢u 16ng hap U,

.| Day | Khuéceh Uy,
al tre " dai U, » +
U e | T3
- - nhan P
Dr |, Bao Tidn nhan tan cao v
» N
Un —n pha tan thap %
Mach :— i_ A Ba loc Han Bidu ché bao pha
U, —»{ ma D P~ers 015 [ bien || tinss [  song
tran :_T _____ X MHz FM mang phy
¥
Ug —» DB_ + . - Tién nhan
" t&n thap
F
/2
i, _ R
Tao dac dong *  Tao xung Tao xung /2 \ !
déng va manh " déng bd diéu khign » !
fo, fu T mén CMPT 132
T Séng mang Séng mang
phu fCe = | phu Cq =
4,406MHz 4,25MHz

Hinh 4-24. B6 ma hoa SECAM.

7. Giai ma tin hiéu SECAM

Sa dd khot qud trinh gidi ma tin hicu SECAM duge vE trén hinh 4-25. Tin hiéu
10ong hop duoe dua qua bo (eé va bo bay séng mang phu ¢ tde dung lam suy giam Lai
hai tan s& 4,25 MHz va 4,4 Mllz d€ thu duoge tin hiéu choi

B0 loc chudng ¢6 tac dung bu lai bicn do va pha, ma bo loc hinh chudng ngita (stra
méo 14n cao) & trong phan ma hod da gay ra. S6ng mang phu sau d6 duge hudng vé mot
day lam & ¢6 thai gian truyén lan bang thdi gian quét cua mot dong, tie 64 ps d6i véi
mot hinh 625 dong. Ta bidt rang h¢ SECAM 6 nghia 1a "timg b mau sac ¢d nhd” va
¢ic tin hicu hicu mau duge truyén di theo ting bo, chid khong dong thai mot Ide. Day é
I3 mot bo nhd. Nhu vay, néu sdng mang phu tir duding lam tré dé ra ma ducc hién dicu
héi 1), thi séng mang phu trén dau vao (khong qua day 1rd) s& duoc bign dicu bai 12, vit
nguvce lai. MOt bd dao mach dién 1 duge kich thich mot cdch w dong bdi cde xung cua

cac dong quay trd laky st dude st dung dé dan 18n luot, xen k€ vao nhau, ddu vae va diu
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ra cla day wé, 1Gi cde bo phan giat diéu ché {7, va /,,. Cic bo phan ndy gdm cdc bo

han chg, bo tdch séng 118, bo gian tién nhan.

" - Ly -
—»  Dudng tré »  lay song mang phu » Ur
Tin higu
video téng
[al%14) ]
e E
Up v . . i 1,
Han Téach Giai tién o a
I 2 LT e » -
: ché song 1 & nhan &
£ ]
»| BOloc =
chudng
. Tach Ug
Day : ] Han ac Giai tién . .
tre T, ClUey ché song ti 1€ nhan
Dao mach
Xung déng ba dang Tin hiéu nhan dang -

L

Trigos |+

mau va dong bd mau

Hinh 4-25. B giai m3 SECAM.

Tém Tai, van dé lua chon séng mang phu va phucong phap diéu ché nhu the nao dé
su xuyen 1an. su pha rdi 1n nhau gidia tin Wic chéi va tin tde mau, gidam thiu (31 da 13
nguyén 1than 16n tai ba he truyén hinh mau NTSC, PATL vit SECAM, vi ca ba h¢ déu dat

mat nay tht mat mat kia va khong ¢6 he nao dat ducce k&t qua 1o uu,
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PHAN Il
TRUYEN HINH KY THUAT sO

Chuong 5
SO HOA TIN HIEU TRUYEN HINH

5.1. KHAI NIEM TRUYEN HINH $O
1. Khai quat chung

Sir dung phuong phdp s6 dé€ tao, luu trit va truyén tin hi¢u cia chuong trinh
truyén hinh irén kénh thong tin md ra mot kha nang dac biét rong rai cho céde thiél bi
truyén hinh da duge nghién ciu trude. Trong mot s Gng dung, tin hiéu s& duge thay
th€ hoan toan cho tin hiéu twong W vi nd ¢ kha nang thuc hién duge cdc ¢chie nang
ma tin hiéu tuong e hau nhu khong thé 1am duogc hoac rat khd thuc hign, nhat la
trong viée xur 1y tin hi¢u va luu irG.

So véi tin hidu wong Ly, tin hiéu s6 cho phép tao, luu trd, ghi doc nhiéu 1an ma
khong lam giam chat lugng anh. Tuy nhién, khong phai trong 14t ca cédc truong hop,
tin hicu s¢ déu dat dugce hicu qua cao hon so vdi tin hi¢u twong tu (b0 loc 1a mot vi
du nhu the). Mac di vay, xu hudng chung cho su phat trién cong nghiép truyén hinh
irén the gi¢i nhim dat duge mot sy théng nhal chung, la mot he théng truyén hinh
hoan toin k¥ thuat ¢ ¢6 chat lugng cac va dé& dang phan phdi trén kénh thong tn,
11¢ truyén hinh k¥ thuat s¢ da va dang duge phét trién trén toan (the gioi, tao nén mot
cude cach mang that su trong cong nghiép truyén hinh.

Nguyén 1y cdu tao cua hé thc’ing va cAc thidt bi truyén hinh s6 duge duara nhu
(eén hinh 5-1. DAu vao cla thifl bi truyén hinh s& & 1i€p nhan tin hi¢u truyén hinh
trong . Trong hiét bi ma hod (bién d6i A/D), tin hién hinh & duge bién déi thanh tin
hi¢u truyén hinh s@, cdc tham 6 va dac trung clia tin hi¢u nay duce xac dinh tir h¢ théng
truyén hinh duge lua chon. Tin hiéu truyén hinh s& duge dua 61 thiét bi phat. Sau d6 tin
hicu truyén hinh 6 dugc truyén 161 bén thu qua keénh thong tin. Tai ben thu, tin hiéu
truyén hinh s& dugce bién déi nguoc lai v6i qud trinh xtt 1y tai phia pht. (31ai ma tin hiéu
truyén hinh thue hién bign doi tin hiéu truyén hinh s& thanh tin hi¢u truyén hinh
tuomg tu. F1¢ thong truyén hinh §& §& truc 1i€p xdc dinh cdu trdc ma hod va glal mi
(in hiéu truyén hinh.



Thit bi phat
Tin hiéu e e e i S .
truyén hinh ——w B'E;CDdO' > Ne::;?‘fp - Ma hoa - Dlent'l
analog ' e kénh ché
Y
Kénh
thong tin
Thist bi thu
Tin hiéu Bisn d& Tach kénh: Gi3l ma . ox
truyén hinh +—— IFE}'AOI + i1 nén Ul o "Ia'kl'ﬂna " Giai djeu
analog ! o kénh cné

Hinh 5-1. So dé cau trie tdng quat clia hé thdng truyén hinh sd.

Khi truyén qua kénh thang tin, tin hiéu truyén hinh $0 duge ma hod kénh. M3
hod kénh dam bao chong cdc sai s6t cho tin hiéu trong kénh thong tin. Thiét bi ma
hoé kénh phdi hop dac tinh cua tin hiéu s6 véi kénh thong tin. Khi tin hicu truyén
hinh s& duge truyén di theo kénh thong tin, cée thiét bi bién doi trén dudce goi la bo
diéu ché va bo giai diéu chd.

Khdi niém ma hod trong kénh dude phé bicn khong nhitng trong dudng thong
tin ma trong ¢a mot s& khau cha hé thdng truyén hinh 6, vi du nhu may ghi hinh 6,
bo diéu chinh khodng cach thdi gian 86, gia cong tin hi¢u truyén hinh s6 v.v...

Tai bén thu, tin hidu truyén hinh s6 duge bién d6i nguoce tai véi qud trinh xu 1y
tai phia phdt. F¢ thong truyén hinh s& s&€ truc 1i€p xdc dinh céu tric ma hod va pidi
ma tin hiéu truyén hinh.

2. Dac dién cua thiét bi truyén hinh s6

Thiét bi truyén hinh s& diing trong truyén chuong trinh truyén hinh 12 thiét bi
nhidu kénh. Ngoai tin hiéu truyén hinh, con ¢é cdc thong tin kem theo la cac kénh am
thanh v céc thong tin phu, nhu céc tin hiéu dién béo, thoi gian chudn, tan ¢ kiém tra,
hinh anh tinh. T4t c& cde tin hicu nay ducc ghép vao cae khoang tréng clia dutmg truyén
nhdr hd ghép kénh.

‘Truyén tin hi¢u truyén hinh s6 duge thue hién khi ¢ sy tuong gquan gilta cdc kénh
tin hi¢u, thang tin déng bo & duge truyén di d¢ dong bo cde tin hicu do.

PXé kidm Lra Uinh trang cda thidl bi truyén hinh s8, st dung cac hé thong do kiém 1ra
wromg W nhu doi véi he théng truyén hinh twong ty, thong qua do kiém tra tin hi¢u chuan.
Sau day 13 mot s6 dac diém ctia thiét by truyén hinh s6 so véi truyén hinh tuong .

a) Yéu cdu vé bdang tin

Yeu cdu vé bang tan 13 sy khdc nhau rd nhdl gita tin hiéu s¢ va tin hi¢u tuong

. Tin hi¢t 6 van gén lién véi yeu cdu bang tan rong hon. Vi dy, dd1 véi tin hidu
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tdng hop, yéu cdu tdn $§ 1dy mau bang bon 14n 1an s6 song mang mau - hé NTSC la
14,4 M1z, nfu thuc hién mi hod vGi nhitng tr ma dai 8 bit, t6c 46 dong bil ¢ 1a
i 15,2 Mbil/s, do rong bang tan khodng 58 MHz. Trong khi d6 tin hiéu tuong ty can
mot bang 1an 4,25 MHz. Néu ¢6 thém cde bit sita 161, yéu cdu bang tan s& phai lang
thém nita. Tuy nhi¢n, trong thuc t&€ bang t4n nay khong phai chi sit dung cho tin hiéu
hinh anh, nguoc lai, voi dang s0 kha nang cho phép gidm do rong tan s6 1a rél 1on.
Vi cée k§ thuat nén bang tén, ti 1& dat duoe ¢6 thé 1én 161 100:1 hay hon nita (14t
nhicn céc mac A6 nén nay ¢6 thé gay anh hudng xdu cho chat lugng hinh anh). Céc
tinh chat dac hict ¢Ga Lin hicu hinh anh nhu su lap lai, kha nang dy bdo clng lam
(ang thém kha nang giam bang tén tin hicu.

b) TP 1é tin hiéu/tap dm (Signal/Noise)

Mot trong phitng wu diém i6n nhat cia tin hi¢u s¢ 1a kha nang choOng nhicu
trong qua trinh xu 1y tai céc khau truyén dan va ghi.

Nhifu tap am trong h¢ théng teong W cd tinh chal ¢ong, 1 1¢ $/N cda toan ho
hé thang 1a do 16ng ¢Ong cdc ngudn nhidu thanh phan gay ra, vi vay luon luon nho
hon t 1¢ $/N cia khau ¢6 4 ¢ thdp nhat.

V@& tin hiéu s6, nhiu 1a cac bit 16i - vi du xung "on” chuyén thanh "off".
Nhiéu trong tin higu s duoc khéc phuc nhdy cde mach sira 161, Bang cic mach nay ¢
thé khoi phuc Jai cdce dong bit nhu ban dau. Khi ¢6 quéd nhicu bit 161, su anh hutng
cla nhidu duce 1am gidm biang cach che 161 Ti I¢ $/N clia h¢ théng s& giam rét il
hoac khong d8i cho d6n khi ti 1¢ bit 16i BER (Bit Error Rate) qua 16n, lam cho cdc
mach stta 161 va che 160 mat ide dung. Khi d6 dong bit khong con ¢6 § nghia tin tic.
Trong khi do, d6i v&i cdc hé thong twong wa, khi ¢6 ngudn nhiéu l6n tin hitu van ¢6
thé sir dung duce (14t nhién chat lugng kém di rdt nhicu).

Tinh chat nay cia hd thdng ¢ dac biét ¢6 ich cho viée san xuét chuong trinh
truyén hinh vdi cdc chifc nang bién 1ap phic tap - can nhicu lan doc va ghi. Ghi bang
bang tin hicu & da duge st dung rong rai trong cdc nam gan day. Vice truyén tin
hi¢u qua nhiéu chang cling duge thue hién rat thuan lei vai tn hicu s& ma khéng {am
suy giam chét lugng tin hi¢u hinh.

Tuy nhién, rong truyén hinh quang bd, tin hi¢u s¢ gap phai van dé khd khan khi
thue hién kiém tra chat lugng & cde diém trén kénh truyén. Tai day can phai str dung cde
b bitn déi twong tr - s0. Day 1a mot cong viée c6 khol luong Ién va phite tap.
¢) Méo phi tuyén

Tin hidu 6 khong bi dnh hudng bdi méo phi wuyén trong qué trinh ghi va
truyén. Ciing nhu d6i vai ti 1¢ $/N, tinh chit nay rdt quan trong trong viée ghi - doc
chuong trinh nhidu 1an, dac biet doi v cde he théng truyén hinh nhay cam van céc
mdéo khudch dai vi sal nhu hé NTSC.
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d) Chéng pho

Mot tin hiéu s6 duge 1dy mau theo ca chiéu thing dang va chiéu ngang, nén ¢6
kha nang xdy ra chong phé theo ca hai hudng. Theo chiéu thang ditng, chéng pho
trong hai hé thong s¢ va tuong W nhu nhau. P6 dn cfia méo ¢héng phd theo chiéu
ngang phu thudc vao cée thanh phan t4n s& vuot quéd tan sO 18y mau giéi han
Nyquist. D& npan ngira hi¢n teng méo do chong pho theo chiéu ngang, ¢6 thé thuc

hién bang cdch st dung tin sG [dy mau 16n hon hai 1an thanh phén 1dn s§ cao nhat
trong hé théng tuong tu.

e) Gid thanh va do phiic tap

Mach s6 ludn ¢6 cdu tric phidc tap hon cdc mach wong Ly, khi mai xudt hién,
gid thanh cac thi€t bi s6 cao hon nhiéu so v&i cdc thiét bi twong tu. Thém nira viée
thiét 1ap, st dung va duy tri ching cdn kha b6 ngd dai vé1 nhitng nguoi lam chuycn
mon. Tuy nhién, cdc vin dé nay dd nhanh chéng duoc thae hién dé dang nhd sy phat
{rién clia cong nghiép truyén thong s6 va cong nghiép mdy tinh. Cdc nganh cong
nghi¢p nay da thic ddy sy phét trién cdc luc luong nong ¢6t trong tinh vue k¥ thuat
$6. Céc mach s@ tich hap ¢d [6n 18I (Large Scale Integration) va rét Idn VLSI (Very
[Large Scale Integration) xudt hi¢n lam giam gid thanh trang thié bi s6. Két qua la
nhidu he théng s& nay da co gia thanh ré hon h¢ théng tuong W cling chiic nang.

[} X 1y tin hiéu

Tin hiéu s6 c6 thé duge chuyén d6i va xit 1y 16t cdc chic nang ma hé théng
tuony W khong lam duge hodc gap nhidu khé khan. Sau khi bién do1 A/D, tin hicu
con lai mot chudi cde s, bit "0 va "1", ¢d thé thao téc cdc cong viée phiic tap ma
khong 1am giam chal lugng hinh anh. Kha nang nay dugce tang lén nhd vice lau
cac bit trong bd nhd va ¢6 thé doc ra vé6i t6¢ d6 nhanh. Céc cong viéc tin hiéu s6 ¢o

thé thuc hién d& dang la: sia 16i thoi gian g6c, chuyén ddi tidu chudn, dung hau ky,
giam d6 rong bang tan v.v...

g) Khodng cdch gitta cdc tram truyén hinh dong kénh

Tin hi¢u sd cho phép cac tram truyén hinh déng kénh thuc hi¢n & mot khoang
cach gan nhau hon nhiéu so véi hé théng twong ty ma khong bi nhiéu. Mot phin vi
tin hi¢u 6 it chiu dnh hudng coa nhidu déng kénh, mot phan 12 do kha nang thay th&
xung xod va xung dong bo bang céc 1t ma - noi ma trong hé théng truyén dan tuemg,
wr gay ra nhidu lon nhat.

Viée giam khodng céch gilta cac tram déng kénh két hop vai viéc giam bang 1an
tin hiéu, tao co hoi cho nhiéu tram phat hinh ¢6 thé phat cdc chuong trinh v&i d¢ phan
gidi cao HDTV nhu cac h¢ truyén hinh hién nay.
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h) Hiéu fng Ghosts (bong ma)

Hi¢n twong nay xay ra trong hé thdng wrong wr do tin hi¢u truyén dén mdy thu
theo nhidu dudng. Viée trénh nhiéu déng kénh cha hé thdng s6 cling lam giam di
hi¢n tugng nay trong truyén hinh quang ba.

V& cic ru diém cia minh, hé théng truyén hinh s6 da duge thye hién ¢ hau hét
cde quie gia trén the gidi. Day 12 mot qud trinh 1a1 yéu, Truyén hinh Vigt nam cling
dang & giai doan chuyén ti€p. Viée nghién ciu truyén hinh s& va lya chon céc (icu
chuén cho truyén hinh Viét nam dang dugce tién hanh.

Hicn nay qua trinh s& hod tin higu truyén hinh & Viét nam la su thay the dan
cdc cong doan, trang thict bi tlr tuong tw sang 0. D6 1a qué trinh s6 hod timg phén.
RA&i day truyén hinh s¢ s& thay th¢ hodn toan truyén hinh tuong 1y, tao diéu kién cho
nganh cong nghiép ndy phat rién manh mé hon, k€t hop véi cac mang truyén thong
khac, ta0 thanh mot the gidi thong tin s6, phue vu cho con ngudi mot cach hira hidu.

5.2. BIEN pOI TIN HIEU TUONG TU - SO (A/D)
1. Lay mau tin hiéu video
a) Ldy mdu

Lay mau tin hieu tuong ty ta qué trinh gidn doan (ri rac hod) theo thai gian bang tan
56 1§y mau /., k&t qua cho ta mot chudi cac mau. 1.8y maéu 1a bude du tién thé hién tin hiéu
(wong tu sang s0, Vi cdc thdsi diém 18y mu da chon s& chi ra toa do cta céc diém do. Qua
(rinh bicn déi ndy phéi tuong ducng vé mat tin tie. C6 nghia 13 tin hiéu sau khi 1y méu phai
mang di thong tin cla dong tin hi¢u vao. Bién do tn hiéu twong tur duce 1ay mau véi chu ky

1, thu duoc mat chudi cac xung hep va tan s [dy méu duge tinh bang:
: 1 A
-fhn :.:,_: (S-])
frr 1h

wong dé: f,, - t4n s0

lay mau, 1 - chu ky
1y mau.
Qua 1rink  lay

]T‘[éu [u(mg d\,l'(mg Vdi 0 Ih fh.“ f‘h fm‘ f|m+fm 2f|m flh 2f|m 2f|m+fth 3t'In\ th 3fIm SfIm"’fll’\

mot qua trinh  diu L
L, e . Hinh 5-2. Phd cua tin hiéu 1ay mau.
hén tin hiéu (f,) 1rén

s6ng mang cé tan s6 bang tan s¢ 18y mau (f,,). Qué trinh diéu bién tao ra cac bién 1rén
vi bicn dudi. Séng 1y méau ¢ dang hinh chit nhat, phd cla no bao gém thanh phin tan

50 1@y mau va cdc hai cta nd (hinh 5-2).
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Thuc 1€ viée 18y méau tin hicu dua trén co s& cia dinh Iy Nyquist - Shannon: “Tin

hi¢u (4 lien 1yc theo thdi gian ¢é phé han ¢hé ciit tai @, hoan wan dugc xdc dinh bing

mét day cae gia tri wie thoi [y cach nhau motdoan 7 =T, <(//2f.)vii f.= /27",

[am aftj xac dinh trong khodang (1, 1, + 7) s€ hoan 103n duce xdc dinh tir cdc mau

roi rac af kAr) cia né theo bidu thie:

R sin w_ (1 — kAt _
x()= ¥ wthan =200 (5-2)
e w, (1 —kAt)
trong do: k=0, £1, 12, v.v...
A
Vé mat todn hoc ¢6 thé A
nd réne vé phia tin &8 4 Phd bang Daikién  Dai bién DA bién Dai bian
ma réng vé phia .I'I S0 am co ban duéi lrén dudi trén
cho ¢éc tri 86 am cua & Véi - >t >t ot >t >
khodng 18y madu Ar nho hon |
hoac bang wo: & < w/o
trong d6 o, la 1an s¢ cao nhat
trong pho clia ham afi). [ P T
[3 Im = <le

Tin hi¢u 18y mau chia

rong né¢ toan bd  lugng

théng 1in mang trong tin hi¢u gdc néu:

2y

Hinh 5-3. Ph3 tan s& lay mau ly tudng.

- Tin hi¢u géc cd bang tan hitu han, wWce 1a né khong ¢é nhiing phéan 1k ¢6 tdn $6

nam ngodi mot tdn s8 f. nao dé.

- Tan s¢ 18y mau phai bang hoac 1én hon hai lan £, wic ia f,, = 2f.

Ilinh 5-3 minh hoa
phé tdn sd 13y méau 1y
tudmg, khi tin hiéu bang co
ban ¢4 dai thong f, va tan
s& 14y mau la 2f. Nhu vay,
dai bién rén va bién dudi
déu 6 dai thong 1a £, véi
14n s¢ nay, khong xuét
hién phiu gilta bang co
ban va dai bén dudi.

Hinh 5-4 minh hoa

A
F 3
Dai bien  Dai bién
Phrf;b?ng dusdi trén Dai bién Dai bién
coban 4 UG P lrén :
#
2
7
7
i < 2. i

s
Trong phé

i

fIm'fc

Tf:mffc

2fIm'ff_

Hinh 5.4. Méc do chéng phd.

trudmg hop 18y mau véi 1dn 6 nhd hon 2f. Mot phén dai bién dudi cta tin hiéu 18y mau

chdng 1én phé cia tin hiéu bang co ban (nguyén nhan gay nén hién twong méo do chéng

phd).
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Tin hidu vidco, do ¢6 cée dac tnmg riéng, nén ngoai vice thoa man dinh 1§ 14y mau
Nyquist, qua trinh }dy mAu cdn phai thod man cac yeu cdu vé ciu trice |dy mau, tinh
twong thich pida cdc he thong vov... Qud rinh ndy phai xdc dinh duge tan s& 1dy mau,
cdu tric 18y mau nham dat dugce chi tidu v& chét luong anh, tinh tuong thich giita cac he
truyén hinh, 16¢ do bit thich hop va mach thyc hién don gian.

P61 vé@i ticu chudn 14n s¢ Nyquist, viée 14y mau tin hiéu video véi tan 86 [, < fy, 12
npuyén nhan cla méo chdng phd va 1am giam do phan gidi theo chiéu ngang. Thanh
phin tan G cao nhal d6i vdi cac hé truyén hinh twong ty la:

o HE PAL: f.=5MHz
e TIENTSC:  f.=4.2MIls

Theo dé, 1an s6 gid han Nyquist:

o {1 PAL: fo, = 10 MIlz
e HENTSC:  fy, =84 Ml

Cdc gid tri 10 MIz va 8,4 Mz 1a cdc gid tri 1dn s6 1dy mau bé nhat ¢6 thé
dugc. Trong thye 1€, 1dn s6 1dy méu tin hi¢u video cho cac he truyén hinh wong dng
s¢ cao hon.

Mot trong nhitng yéu cdu 1am tang tén s& tin higu iruyén hinh la tang khoang
bao v¢ cho mach loc thong thap trude khi 1dy mau. Mach loc nay la thanh phén dau
tién clia bo bidn déi A/D. P& khong 1am xudl hién méo tin hi¢u twong tw, mach loc
thong thap cha hé thong loai bo cae thanh phan gay chong phd tin hiéu. Do cac mach
loc khong ¢6 duoc dac irung ty wong, dac tinh mach loc ngoai dai thong khong phai
id suy gidm hoan toan, nén st dung bang tdn bdo v¢ cho phép si dung cdc mach loc
mang tinh thuc 1&.

Vice chon tdn s6 14y mau 101 wu s¢ khdc nhau véi cée thanh phan tin hicu khéc
nhau: tin hicu chéi, tin hiGu mau co ban, tin hi¢u mau va tin hitu video mau 10ng
hop. Tén s6 1dy méu ciing phu thude vao cde he thong truyén hinh mau.

Tin hicu video 16ng hap duge 18y miu véi tin s6 bang boi sO cila tan ¢ séng mang
phu. Khi tdn s& 1dy mau bang 3/, vdi h¢ NTSC 6 14n s6 1dy mau 12 10,7 MHz, va hé
PAL 13 13,3 MIIz. Khi t4n s& 18y méu bang 4f;., vdi he NTSC wong ng ¢6 14n so 18y
mau 13 14,3 MUz, va hé PAL 13 17,7 MHz. Tén s6 1dy mu cang cao, cang dé dang cho
vide st dung cdc bo loc trdnh chong phé va bo loc 14i tao ciing nhie dua lai mot dac
uyén tdn 6 16t hon. K¥ thuat hién nay cho phép giam nho cdc kho khan trong vige thidt
k& cdc bo bién déi A/D bang vice st dung thiél bi ldy mau ¢ tan s§ cao. P& vei he
SECAM, do st dung phuong phdp diéu tdn, nén qud trinh s0 hod tin hiéu video khong
thue hién (dy mao tin hicu téng hop. Tin hieu SECAM duge mé hod thanh tin hi¢u thanh
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phén, sau dé duge s6 hod rieng bigt. Cac tin hiéu video thanh phdn tuong wr duge 1dy
mau tai 14n 0 biang boi s¢ clia tan s dong quét.
b) Cdu trite ldy mau

Ifn hiéu hinh anh tlr camera va duoc hién thi trén man hinh chita thong tin vé dong
ho theo manh va dong, dé 14 cdc anh hai chiéu. Vi vay dé khoi phuc chinh xéc hinh anh,
tdn s& 1dy mAu ¢6 lién quan dén tan s dong. Céc k¢t qua nghién ciiu cho thay tn so 14y
mau phai 12 boi clia 1dn $6 dong. Vi quan hé nay, didm 14y mau trén cdc dong quét ké
nhau s& thing hang v&i nhau va trdnh duge cace higu dng méo dudmg bién gay ra.

Nhu vay. viée |8y méu khong nhimg phy thude theo thti gian ma con phu thuge

vio tod do cae diém 1dy mau. Vit cde diém 14y mau hay cau trdc ldy mau duge xac

dinh theo thoi gian, trén cdc dong va cac manh. Ham &y mau c¢6 thé bién déi dang
xftxy) Tan s6 15y mau phit hop véi cdu tric 18y mau & cho phép khoi phuc hinh anh
(61 nhél. Vi vay tin s& lay mau phai thich hop cho ca 3 chidu ¢, x. v. Tuy nhién, trong céc
¢du tric 18y mau phd bién, ta chi xét cdc mAu duce bidu dién bang hai dai lugng (x.y).

Xn
55 X,
i d 2 2 } ---------------- ----------------
X

Hinh 5-5. Cau trac mau trén hai manh lién tiép.
[Finh §-5 mo & mot cdu wrdc méu trén hai manh lién 1i€p. Trong dé:

- X, Ia khoang céch giita hai mau licén kd, c6 do dai phu thude truc tidp vao
~an s0 18y mau, X, = U,

- X, 12 khoang céch so le giia hai mau cila hai dong lién tiép trong cung mot
manh.

- X, 12 khoang cdch so le gilta hai mau clia hai dong trén hai manh lién tiép.

- X 1a khoang cdch so le gitta hai mau trén cling mot deng cta hai anh licn GEp.
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Khi X, = 0 tic 1a cde mau trén cing mot dong cda hai anh lién tiép trung nhau,
1a ¢6 duoge mot cau tric 1inh (static).

Khi X, # 0 tic [ ¢6 su so le gilta cdec méun trén cdc dong cia hai anh lién tiép,
tav thanh mdt cau trdce dong (mobile).

Céc thi nghiém da ching 16 ring cau trde tinh ¢6 nhidu v didm hon cau tnic dong vi:

- Chat juong hinh dnh cao hon (irong truong hop ¢é 161 thi cac 16i d6 khong di
dong va khong gay cam gidc khé chiu cho ngudi xem).

- XU Iy tin hiéu dem gian hon.

(6 ba dang lién két vi tri céc diém 1dy mau duge st dung pho bi€n cho cfu trie
{ay mau tin hiéu video tinh:

C6 ba dang lién k&t vi tri cde didm 1dy mau duge st dung phd bién cho cdu trie
14y méu tin hi¢u vidco:
+ Cdu triic truc giao

Dong 1. manh 1 —@— @@ —@— 00—

Cdc mau dugce sap xEp R ® . ® & ® ® @ Dongioennz

(trén cdc dong ké nhau) thing  pog2 mnht —@—@— @ @ —8— 6@
hang theo chiéu ding. Ciu @ @ @ @ @ @ Dong2mnh2
(riic nay 13 ¢d dinh theo manh 66— —0¢ & & &

—0—9—0 00 &
. B B B & 0

va theo hai anh (hai manh),
hinh 5-6.

Trong trudmg hop nay
1an s& ldy mau thoa man dinh
Iy Nyquist va do dd cén st dung t6c do bit rat ion.

Hinh §-6. C&u tric truc giao.

+ Cdu trite "quincunx" manh

o1 vén cau rue Déng 1. marh 1 - @—@—@—@9—8—0—8—

guincunx manh, cdc mau trén . ®. @ . @ @ ® @ - Donglmanh2
chde dong ké nhau thude mot Dong2. mamh i —@9—8— @ — &8 —0—0

manh x& thang hang theo 89 9@ & @ - Oong2manh2
chiéu ding (truc giao), nhung
cdc mau thude manh mét lai PP P S S S
dich di mot nira chu -ky lay T Y R RN
mau so vdi cac mau cta manh
thit hai thinh 5-7).

Hinh 5-7. Cau tric quincunx manh.

’han bé phd tan cla cac cdu tric quincunx manh rdt ¢6 ¥ nghia d6i vdi manh
mot, né cho phép lam giam tdn s& 18y méu theo dong. Phé tin cdu tric néi trén cla
manh hai so véi phé manh mot bi dich va c6 thé 16ng vdi phé 1dn co ban, gay ra méo
& ce chi G€ anh (khi hinh anh ¢6 céc soc hodc cac dudng thang diung).
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+ Cdu trac "quincunx' dong

Céc mau trén cac dong ké Dong 1. manh 1 —@— @—B——@—@—8——8-

nhau ca mot manh s& 1¢ch 88 8. @ @ & . Doyl
: Dang2 marh 1 ——@—-—0—0—&——8—

) ....... DhngZ,mér‘th
cac mau trén dong molt manh >0 0 08— 0 &

Iéch so véi cde mau trén dong e .88 & @@

nhau nua chu ky 18y méu, con

— o 0 —0 8 —0—

tidp sau (cua manh sau) mot

nia chu k¥ [dy mau (hinh 5-8).
. Hinh 5-8. C&u tric guincunx dong.
O day khong xay ra truomg

hop 10ng cdc phd bicn vai phé chinh va khong bi méo. Di¢u d6 cho phép st dung (an sO 13y
mau nhd hon 25% 1dn s Nyquist, va tict kiém duce do rong pho cia tin hidu 6.

Tuy theo cdu tric 18y mau, s& xudi hién loai méo anh dic trung. Vi cdu tric
tryc giao, dO phan giai anh s€ giam. D& vai cau trie "quincunx” manh s& xuat hién
nhdp nhdy cac didm anh. Nguoce lai v6i cdu trie "quincunx” dong s¢ xudl hi¢n cic
vong tron theo chi¢u ngang (méo duong bién). Tém lai, cau trde true giao cho chit
luong anh cao nhal vi ddi véi mat ngudi, thi d6 phan piai gidm dé& chiu hon la hai loai
mcéo néu rén.

2. Luong tu hod

Bude 1idp theo trong qud trinh bifn d&i A/D 1a lugng tr hod. Trong qud trinh
nay bien do tin hicu duge chia thanh cdc muc - goi 1a muc lugng L. Khoang cdch
pitta hai mac ké nhau goi la buéc lucmg 1. Cac mau ¢6 duge tr qué trinh lay mau s&
c6 hien do bang cdc mie luong .

Gia tri luomg W Q duoe xac dinh theo bidu thife:

Q=27 (5-3)
irong d6: N - 6 bit biéu dién mdi mau.

Tin hicu 3 nhan duge la mot gid tr x&p xi clia tin higu ban ddu, nguyén nhan do
qua trinh luong W hod xac dinh cdc gié tri 80 rdi rac cho mdi mau. Hinh 5-9 cho thdy, 14l
ca cac gid tri bién do nam trong pham vi gidi han cha mdt mie luong wr déu dugce thidt
lap mOt gid tri nhu nhau- d6 chinh 13 mie luong W Q. C6 hai phuong phép luong 1 hoa
1a: Tuong 1 hod tuycn tinh ¢6 cée bude luong (r bang nhau va lugng tir hod phi tuyén <6
cac bude luong tir kKhace nhau.

Trong hiu hét cde thiét bi video 50 chat lugng studio, 1al ca cdc muc lugng wr déu
¢6 bidn do bang nhau, vi qua trinh luong it hod duge goi 13 lupng 1T hoa dong déu. bay
I3 qué trinh bién d6i rir mot chudi cadc méu voi vO han bién d0 sang céc gid tri nhat dinh,
Vi vay qua trinh nay gay ra sai 3, goi 1a sai s0 luong . Sai 8@ luong 0 B mot ngudn
nhidu khong thé ranh khoi trong he thong <6, Bién o tin hicu video bién doi theo thot
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gian. Cde gid tr luong W0 ¢o thé chia sai $& trong pham Vi EQ ., trong d6, ¢ la budc

long . Trong céc he théng s st dung 8 bit (va 16n han 8 bit) dé biéu dién mau, sai 86
luong W ¢6 thé duge cot nhu 13 mot ngudn tin hiéu khong mong muén (nhiéu) cong
thém vao tin hicu trong yua trinh lugng tir. Trong cde hé thong stt dung it hon 8 bit dé
bicu dién mau, sai s¢ luong LT s& anh hudng nghiém trong dén tin hicu ban dau, 1lam méo
dang song, tang hi¢u ung vién khong mong mudn.
Y — . s
(1) = |x() -~ x" (O3 (5-4)
rong d6: i) - sai O Juong tr; xf(f) - gld tri cac mau 1in hicu trude khi lugng n;
X(t) - id trl cde mau tin hi¢u sau khi luong tu.
Sai O &)y thude vao

Bien 46 Mt
tinh théng k¢ cha ngubn tin luigng i

hi¢u vao va do rong cdc budc

t5
Juong wr. Co6 thé xem &) la )
mot loai nhién do qua irinh e
luong Wk hod gay ra - goi la i
méo lugng L. nte
Trong luong 1l hoa tuyén "
linh va gia su rang céac 101 duge "
phan bd déu, can binh phuong
cla cde sai sO lugng ur bang Thai gian
0/12 . Gid i dinh-dinh tin
hicu déu ra cha b bién dei DIA L& tgng tit

duge cho bang 2'Q. Gid ri chinh

e cta no 1a (2-1)0. Ti s gilta

eid tri bién do dinh-dinh va can Cac mau
binh phuong sai sO luong W cua
mot hé thdng quy dinh chat Hinh 5-9. Qua trinh lugng ty hoa va sal so fudng L.
luong anh khoi phuc va duge tinh theo biéu thiic:
5 2" x 12 :
——-(dB) = 20log, (————) = 6.02n+10,8 {5-5)
(-)H:'lf.\' (__)
Trong biu thic tren, tin hicu tuong g chiém toan o thang tuong W Vi he thong

<& sit dung 8 bit ma hod. theo 1y thuy¢t:

$/0. = 5896 dB

Gid i $/Q,,,, phu thude vao mot @ cac tham s sau:
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- Gidi han giai thong ctia pho tin hiéu so vadi f. anh hudng dén S7Q,,, - 1am tang
§10.... 1én vai he s6 10 log, (/...

- Thang luong tr chi€m bdi tin hiéu video tich cue (100IRE). Gid i 8/, duoc
tinh theo bién dé dinh-dinh tin hiéu video (7t4 hay 700mV). MOt tin hi¢u video tng
hop voi soc mau chudn 100% ¢6 bién d6 dinh-dink 1a 1,22V va 1,2335 V twong tng do6i
v cdc hé NTSC va PAL. Gia st rang 14t ¢a tin hiéu déu duge luong 1k, phan choi cua
1in hicu (714 hay 700mV) theo dé chi chi€m mot phan cta todn bo thang luong wr. Ti 18
tuong Gng s& 12 0,714/1,22 ~ 0,58 va 0,7/1,2335 ~ 0,57 d61 véi cdc hé NTSC va PAL Khi
dé gid tri cac bude luwong to s€ nho hon va gid tri $/Q,,,, cling giam theo. NCu trén thang
luomg 1, gid tri khoang bao v¢ duge xde dinh chinh xéc trong bién do dinh tin hicu
video, gid tri $/0),,,, cang giam theo gid tri khoang bao vé.

Tl d6 ta ¢ cong thie xde dinh 8/Q,,,, duge vidt tdng quat:

Q Ry

trong d6: # - s bit bicu dién mau; f,, - tan 6 1y mau;

; V
— 3 (dB) =6,02n +10,8 +10 logm[fﬁj - 20log,, {7, — (5-6)
2 f U’ W 4 B

Jdo

£ - tan sO cao nhat cia tin hicu video,;
V', - mitc dién dp toan bo thang luong
Vy - mic trang; V- muc den; V-V, = 0,714 (NTSC) va 0,7 (PAL).
BO qua gid tri khoang bao v¢, ti 0 §/0,,,, d6i véi hé NTSC vdi dai thong 4,2 MHy,
14n s& 1ay mau 14,3 MHz, s& dung 8 bit dé bi¢u dién méu, ta dugc:
S
Creuss

= 56,62 dB

Do han ché dai thong 4,2 Mllz, ti s6 $/Q,,,, tang (+2,31 dB) 1a d6 sai 1éch gay ra
bdi vide giam s6 cac bude lugng tr (-4,65 dB). Néu tinh dén ca khoang bao ve, 1 0
5/Q.,., g1iam khoang 1 dB.

Tir (5-6) ¢6 thé suy ra méo lugng 1 phu thude vao s§ mide luong L. DO1 vai tin
hicu video, méo luong 1 xudt hién & hai dang chinh: Hi¢u ang dudmng vién va nhicu hat
ngau nhién. '

Hicu Gng duomg vién xudl hién & nhitng viing ¢ do sdng thay doi cham va déu
theo chiéu ngang, khi d6 o6 nhitng soc v6i do sang ¢ dinh chia thanh nhi¢u dudmg rd
nét theo chiéu dimg nhu dudng bien. Néu tang s6 mic lugng i, hidu tng duong vién s&
giam. D31 v&i anh ¢4 nhiéu chi (6 - méo luomg i phan bé ngau nhien thi hicu dng
duimg vién xudt hién i1 Khi si dung tir ma § bit biéu dién mau, hiéu tng dudtng vién s&
gan nhu khong con nhan biét ducc nifa.
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Nhiéu hat ngau nhién xudt hién & ving anh réng va c6 d sang déng déu, 1a dang
nhidu cac hat gidng nhu suong mil - khé nhan biét hon hiéu fing dudng vién. Hién trong
ndy ¢6 thé duge sir dung dé hiéu chinh chél luong anh qua viéc bi€n déi méo 1 dang
ngiu nhién. '

Qué trinh hiéu chinh duge thye hitn bing cdch cong tin hiéu c6 dang dac biét - tin
hiéu "dither” - vao tin hiéu video, hinh 5-10. bay 12 qué trinh “"dithering”. Tin hicu
"dither” ¢6 nhicu dang khdc
nhau, thong thudng d6 1a dang
xung chit nhat, i4n s& bang 1/2 Mt g 181
tdn sG ldy mau, bién do bang
1/2 séng luong ur.

Tin hiéu nay tang gép doi
muc luong i hod vdi cac anh Mifc luging tif
¢ dién ronpg nhung khong giam
chét lrong cha anh c6 nhiéu chi

1.

b} Tin hiéu cé stfa trude loc théng thap

Phuong phép gial quyt
hicu tng dudng vién ¢é hicu
qua nhdl 1a cong hai tin hicu

Mifc rang tr

¢) Tin hiéu cé sira sau loc thdng thap

Hinh 5-10. Céng tin hiéu "dither”,

"dither": tin hi¢u xung chit phat
bien dé /2 va tin hiéu ngau
nhién bién do hiéu dung < @/3, vao tin hiéu video. Véi phuong phap nay, méo luong tir s&
chi con & dang ngéu nhién.

Trong s6 hod tin hi¢u video, thudng ngudn nhiéu ngau nhién trong tin higu vao
tuong (W duoge st dung nhu tin hiéu “dither”, nh&s d6 cac loai nhiéu lien k&t dugce loal bo.
Trong trudmg hop nay, voi 8 bit mi hoed, c6 th€ loai bd duoe hau hét cdc 1ap am nhiéu
cho tin hic¢u video.

Khi luong tir hoa tin hicu video mau hodn chinh, ¢6 thé ldy tai mau 1am nhitu
ngau nhién. Méo xudl hién trong trudng hop nay la méo pha vi sai s va méo khuéch dai
vi sai $6. Méo nay phu thudc tin hiéu bién do mau. Méo vi sai s6 duoc lam giam bang
cach giadm bude Jugng i (lwong Gng véi tang 6 mic lugng ().

X4c dinh khoang 1y miu trén thang lugng (x dong vai 1rd quan trong trong viée
dam bao an todn cha tin hiéu. Do tin hi¢a vao 1a khodng 6n dinh, cong véi cdc nhiéu
trong qud trinh sta, dac trung cla cdc mach loc khong phai 4 1§ tudng, nén qud trinh
luong 1l hoa tin hi¢u video cin st dung bicn bao hiém, cdc mitc cdm nay cho phép tin
hiéu video duoc an 10an trudic ce nguon nhidu. Chuing 12 cdc khodng tréng phia trén gia
tri cyuc dai va phia dudi gid tri cyc tiéu cha tin hidu video. Do anh hudng méo & mic den
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nho hem anh hudng méo & mite trdng, nén bién bao hidm cla mice trang I6n hon & muc den.
Nhu ching ta da biét, bicn do cua tin hi¢u tong ty bicn déi trong pham vi nhal dinh, d6
la 214 (r; dinh-dinh (47,,). Gid i {7, chufin véi tin hi¢u s0¢ mau 100% cho hé NTSC |3
1,22V va cho hé PAL 13 1,2335 V. Qua 1rinh chuyén déi A/D khong duce lam mat
thong tin, dé ¢ thé phuc héi lai tin hicu ban ddu mol cdch trung thuc.

86 cde bude luong ul, theo d6, do 16n cta sai s& lugng 1, phu thude vao s& bit bidu
dién mau. Trong cdc hé théng s6 dau tién, thudng st dung 7 hoiic § bit d¢ bidu dién
mau, wong Gng ¢d 128 hay 256 mic lugmg 1. Ngdy nay, cdc thiét bi s6 ticu chudn
studio thuomg st dung 10 bit cho mét méu - hay 1024 muc lugng (i,

3. Ma hoa '
a) Khdi qudt chung

M3 hod & khau cudi cling cta bo bigh d6i A/D. Ma hod. theo quan diém thong ke.
ta mot qué trinh bicn doi cdu (rie ngudn ma khong Tam thay doi tin tde, muc dich 1a cai
thi¢n cde chi tiéu k¥ thuat cho he thng truyen tin. DI licu sau ma hod ¢6 vu diém: Tinh
chdng nhitu cao hon, 16¢ do hinh thanh lwong duong kha nang thong qua ctia kénh.

Qud trinh nay bi¢n doi cdc midc tn hicu da lugng 1 hod thanh chudi cic bit ",
17 B0 dai cha day tin hiéu nhi phan nay, thuat ngir chuyén mon goi 1a tir ma nhi phéan
dugre tinh bang s6 lugng cdc con sd "0" va "1", 13 mat trong nhing chi tiéu chat luong
cta k¥ thudt s6 hoa tn hi¢u. N6 phan dnh s¢ lugng muc sdng, 161, mau sic cla hinh anh
duoe ghi nhan va bi¢n dot. VE nguyen tac do dai cda tit mé nhi phan cang 16n thi qua
trinh bi¢n d6i cang chél luong, nghia 1a né duoc xem nhu la "dd phan gidi" cla qud irinh
$0 hod. Tuy nhicn 0 phan gidi d6 ciing chi dén moOt giGi han nhét dinh 14 0 thoa man
kha nang cua h¢ thong k¥ thuat hi¢n nay, clng nhu kha nang phan bict cla mat ngudi
xem. DG phan gidi ticu chudn hién nay 13 8 bit/méu.

Cac mi duge sir dung trong truyén hinh 8 ¢6 thé duce phan chia mét cach qui
udic thanh 4 nhém, d6 1a;

e Cdc ma d¢ ma hod tin higu truyén hinh;

* Cde md d¢ truyén 6 hicu qua cao theo kénh théng tin;

» Cac mi thuén tién cho viée gidi ma va déng bo bén thu;

o Cide ma d€ xa 1y s6 tin hicu trong cac bo phan khic nhau ca he¢ thong truyén

hinh s6.

Cdc qud trinh ma hod tin hi¢u truyén hinh truyén tin tde theo kénh thong tin, va
qua (rinh giai md tin hi¢u bén thu 1a doc 1ap, tham chf khong phéi hop vdi nhau.
Dicu d6 ¢6 nghia 1a cde ma thich nghi cho vice bidu dién s& ca tin hi¢u truyén hinh
¢6 th¢ khong thich hop cho vige truyén theo kénh thong tin, ¢dn cde ma thich hop
cho vi¢e ma hod tn hicu truyén hinh va truyén chdng nhidu theo kenh thong un co
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(hd duge giai ma theo phuong phap rat phic tap. Vi vay trong truyén hinh s¢ thudmg
Jan 161 viee giai quyEt vin dé bicu dién ma.

B¢ ddp tng ma hod tin hicu iruyén hinh va sau dé tgo lai no & bén thu, nguoi ta
thuding dling mot loai mé, ¢on d3i véi viee truyén chong nhicu theo kénh thong ln thi
diing loai ma khéc. Trong cac trudmy hop riéng doi khi s dung dutng thong tin vt viee
truyén ¢é 1inh chil xde thue cao nhy dng ddn song va cap quang hoc, ching ¢6 thé
khong 1i¢p nhan céc s6 do dac bict dé chéng sai s¢ va dan dén vite truyén chinh foai ma
mi dii duce sit dung d¢ ma hod tin mcéu truyén hinh. Khi chon cdc ma cho céc tin hitu
cla thict hi truyén hinh s& cdn thiél rang thi nh#t 12 su 1ap ma (cdu tric wdn hoe) gdm
cic 6 cdn cho viee giai quyet cde bai todn da dat ra, thi hai ta cic phuong phap mé hod
vit giai mi cac mi dude chon ma ¢6 thd thue hién duge trong cde thidt bi. V& clu triac
todn hoe, cde ma duge chia thanh ma khong chinh xdc s ¢cap va ma hi¢a chinh, nghia la
<l chifa sai & khi truyén. Trong cde khau trayén hinb $3, ma sd cdp duge s dung chu
y&u d¢ ma hod tin hicu truyén hinh, ghi hinh tir tinh, bidu dién tin hiéu thong tin phu va
cac muc dich bd xung khdc. Cac ma hiéu chinh sai s& duge si dung trong truong hop
khi tin hidu s& bt méo khi truyén theo duding thong tin.

Vige truyén tin hicu truyén hinh s6 ¢cdn phai duoc thue hien véi 1oe do xde dinh
cav. Theo nguyén nhan nay thi viée chon ma hitu chinh ¢6 hicu qua rét duge cha § dén.
1i¢n nay 1y thuy& va thye tidn da phdl trién ¢6 k&t qua (61 cho phép st dung cac loal ma
mi ching st chita duge sai &0 vit cic ma vong ¢6 mat s6 uu diém. Trong phan néng
cling phan ra cac ma truydn hinh tuong tng vai cac ifn hidu duge st dung d¢ truyén
dong so theo cap thong tin. Chang ta cng khdo sdt riéng cdc ma gia ngdu nhicn, su
dung céc tinh chat va cde dac didm ctia no trong truyén hinh &0 dé bicn doi ciu ric
théng k¢ caa tin hicu 63, do 3o xdc thye cua vige lruyén va cac nhi¢m vu khic.

b) Cdc dic tinh co bdn cua md

Oui rinh bidn doi rat ahidu cae didm dém luong 1 hod cla tin higu (trong dé ¢6
tin hicu truyén hinh) thanh 1o hop ¢de ky hicu khde nhau goi 13 sy ma hod, con cac
nham ky hicu thong tin cdch diém ma hoa got Jama.

Cdc thuat ngll "méa hod” va "ma" dac trung c¢ho qui rinh ¢ha vice ddi chidu tin hicu
truyén hinh da duge luong 1 hod dé xac dinh cdc nhém ky hiéu ma. Pdng thdi trong he
théng truyén hinh 6, viée gia cong va truyén thong tin duge thue hign vai su pidp d0 cua
cic 1in hiéu ma mot hodac mot Vi tham o cta nd di duoe diéu ch& phit hyp vai ma thong
n. Poi khi thuong &¢ don gian hod, he théng thudt nglt cac ky hicu cua hé thdng sO dude
voi 1a mi, ma trong truong hop dac bict doi khi cac ky hicu ma la cde xung video.

Cac ma ma cac 18 hop cha né bao gém mot sd cac ky hi¢u nhu nhau duge goi la
cie ma déu din, com ¢ac mi ma cac & hop cta nd bao pdm Mot 86 cde Ky hicu khac

nhau goi la ma khong déu dan.



L.y thuy¢l md hod ¢6 hai hudng nghién cdu: Thit nhat 14 nghién citu cde cau rde
ma ma nd nang cao d6 chinh xdc cha viée truyén theo kénh thong tin ¢4 phiu {nhu cac
ma chdng sai $4, ¢ac ma hiéu chinh) va thit hai [a nghién ctu cdu tric ma ridt ticu 4o du
cia tin hiéu dad ma hoa trong kénh khong nhicu. Hai hudng nay dong vai tro dac bidt
trong truyén hinh sd, vi viée phdi hop vdi cac phuong phép khac cho phép giam vé can
ban do du ctia tin hicu 1ruyén hinh (xem chuong 6).

Sir khao sat mot céch chi tiét ¢dce cdu tric va cace tinh chdt cia ma st dung trong hé
théng truyén hinh sd, dua ra phén dit tiéu ma né mang lai nhitng dac tinh dng dung co
ban. Nhung hién nay dé duy tri hé thdng thuat ngir da duge su dung trong 1y thuyét ma
hod thi chinh phuong tién da dudge trinh bay mét cach hop Ly tiép sau cho ta mot vai dinh
nghia tr Iy thuyeét dai 0 trong trudmg hop hitu han.

H¢ théng dai sd 1a mot 1ap hop ma trong d6é xdc dinh mot hay mot vai phép todn
nhu 1a phép nhan va phép cong.

Trdmg 12 mot he thdng dai s0 ma trong dé xdc dinh hai phép todn co ban (phép
nhan va phép cong) va 2 phép todn nguoc cua ching (phép chia va phép ).

Trudmg ma trong dé chia dung mdt s hitu han cac phan 1t ¢ duge goi 12 trudng
Gia-lua va ky hicu 1a GF(g4).

Néu cdc phén ta cia trudong 12 c¢de $6 nguyén theo modul cta cie s6& wr nhién
p40,1,2...,p-1}hi goi 1a wwong don gian. Vi du GF(2) trudmg nhi phan gém 2 phan
{0,1}. Phép cong trong truong nhi phan duge thuc hién theo modul 2 (phép ¢dng modul
2) va ky hiéu bang didu @.

S4 phan tr cla trudng Ga-lua xée dinh mé co s0. Ma v6i co s6 ¢ = 2 goi lami co s6 2,
né ducc stt dung réng i trong cdc hé théng truyén hinh s6. Cdc ma véi co s6 1én hon 2
thutmg dugc st dung chi déi véi viée truyén theo dudng thong tin. Trong truyén hinh s6
dung phé bién nhat 14 cac ma v&i co s6 2, 3, 4 va 8. Khi 1a0 nén cdc ma boi cée thiét bi ma
hod dung cac bd ghi dich co ban, cdc t6 hgp ma dude biéu dién mot cach thuan tién dudi
dang da thiic f{x) tr mot bién x véi cae he sé xdc dinh tr trudng GF(g) nao day:

fix)=a,+aX+ax + ..+ ax (5-7)

P61 véi trudmg nhi phan, hé s6 a, bang 0 hoac bang 1. Nhu vay bac cia da thic
(wemg (ng vGi bac Lén nhét cia x trong s6 cac hang thic vdi hé s6 khdc khong. ba thic
ma né khong thé phan chia thanh da thitc khéc cép thap hon véi cde hé s6 thuge ciing
mot trudng ducce goi 1a da thirc bat kha qui. Trong 1y thuyét mé hod, cdc da thitc bat kha
qui déng vai trd 1am cdc ham phat vi nhd gdc (co s6) cha né ¢6 thé qui dinh céc tham s¢
1op rong chia ma nhiéu muc, bao gém céc ma tén hoan va cdc dang gia ngau nhién. S6
bac trong mot 16 hop ma duge goi 1a trong sd, con 16 hgp toan bo cée t6 hop ma ¢6 thé



¢6 ot Ia bang tr mé. D61 vdi ma déu dan thi do dai bang 1 ma bang {A}= 4", trong d¢é
¢ 1& ¢ s0 ma, con n la trong s& cla nd.

Khi ma hod hi¢u chinh, bang ma xual xd nhd hon bang ma kénh, do vay dé lmyt,n
théng tin doi hoi phai ¢6 phén 16 hop toan bd céc tr mi caa kénh. Cac 18 hop ma duge s
dung nay dugc goi 1a duae cho phép, con phin cdn fai goi 1318 hop ma bi cdm. Néu bicn déi
sai 50 sai cua 16 hop ma cho phép sang 18 hop cam thi chinh nhiing sai s6 nay ducc phét hién
khi giai ma, con khi cdu tric ma da duoe xde dinh thi né da duoc sira chita. Kha nang st
dung ma dé phal hicn va stta chita sai s6 truyén duge dac trung boi khoang céch ma, nd
bing ¢ bac ma wrong d6 céc to hop nay duoe phan biét védi 16 hop mi khéc.

(6 thé chi ra ring ddi vai viee phdl hién tat ca céc sai s6 a6 bd1 <d - ], gilra cac cip tr
ma can phai ¢ khoang cach khong nho hon o, Su st chita mot o hop bat ky ¢6 sai s6 < ¢
chi ¢6 th¢ khi khoang cach nhod nhét 1a 7 + /. Trong trudng hop chung déi véi viee sira chira
mOL 16 hop bat ky 1 ¢ sai s& khi su phat hién dong 1hdi sai s¢ do boi d bat ky thi khoang
cdch nho nhét cua mé can phai 1a 7 + d + 1. Cic ma khong ¢6 do du don gian ¢6 khodng
cdch nho nhat bang don vi vi né khong thich hop d6i véi viec phat hién sai s6. Viée dua vao
trong ma do du lam 1ang khoang cdch nho nhat nhung khi d6 1am giam t6c do truyén thong
tin, bt vi d€ truyén cac ky higu sira chita can thiél phai ¢6 thosi gian phu.

B0 du cta ma duce xdc dinh nhu sau:

R,= - log.N,J log,N ; (5-8)
trong dé: R, - do du cua ma; N, - $6 16 hop ma cho phép; N, - s6 16 hop mi o6 thé ¢6.

D61 vai da s6 cde md, phan & cta 16 hop ky higu duce xdc dinh tir # k¥ hiéu wr cic
dudmg thong tin, con phin r con lai [a d€ hieu chuan. Do vay khi ¢6 s6 ma 13 2 thi:

=/ -log,2" log.2" = [ - kin = rin (5-9)

Trong 1y thuy€t mé hod, phan ky hiéu thong tin trong tir ma duge goi 1 16¢ do
truyén thong tin:

R=kn={(n-rjin=1-rin (5-10)

Khi sir dung cac méa chdéng sai s6, fu6n luon phai cha y rang sur tang cha tich chong
nhidu dat duge nho su giam 16e do truyén tin (néu nhu khong chuyén thanh ¢ s6 ma cao
hon) vi ton tai xdc sual sai s6 (61 han (nhd nhél). Khi viecn qua xdc sudt 16i han thi ma
lam mat tinh chat hi¢u chinh cta minh. Céc tham s6 12 trong 8. Trong s& cia ma ducce
2ol 1& 86 s6 mot (s6 don vi - trong trudmg hop chung 1a céc ky hicu khac 0) trong 16 hap
mé duge goi la dd vuot qua. Nghia la do sai khdc s6 s6 1 va s6 O trong 8 hop ma, Trong
S0 dac trung cho thanh phan pho ctia tin hicu twong (ng véi ma thong tin va kha nang
dong b cua moi tin hicu duce truyén. Cdc ma véi rong s6 khong déi, nghia 1a véi s6 s6
I nhu nhau trong mdi 16 hop cho phép, cling dudge st dung dé phét hién sai s6.
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Nhu vay, d¢ phuc vu yéu cdu v¢ ghi, truyén tin hi¢u video, ma hda duoc st dung
lrong cac truong hop:

e M3 hod so cdp: Ding dé tao tn hidu s& & studio.

o M3 bao v¢ va sira sai: Tang kha nang chiu dung cta tin hi¢u trong kénh ¢é nhicu.

e M3 truyén yn tinh: Tang kha nang truyén dan.

BXu 1i¢n (a1 ¢ ¢dc tin hicu video s6 duge ma hoa so ¢ap, sau d6 ma hod chuyén
doi (transcode). Ma so ¢dp 1la mi ¢ s ma i do hinh thanh ma bao vé. Ma so cap 6
dang tin hicu nhi phan lién tuc, cdc bit "0", "1" ¢6 thé bicu dién bang nhiéu phuong phép
khéc nhau, duace phan bict bang thdi gian 16n tai, cue tinh, mic pha. Bidu dién cde bit ¢6
(h¢ Ea tuyCl doi hodc tuong déi.

Ma ¢6 cau trdce luyct doi: Su bién doi cac bit kim theo su bicn ddi cdch bidu
dién. Trong cdc mi dung tuyét déi, su thay doi cia cdae tham s& bicu dién trong day
tin hi¢u (muc pha cla xung va cic tham & khac) xay ra dong thai vai su thay doi
cia cde ky hicu ma, nphia 1a trong dang twyét doi, mai ky hicu cda ma duoe ky hicu
trong dng vai tin higu dien da duge xdc dinh.

Mia ¢ ¢du trie wrong d6i: Su bidn déi cac bit tuong tng ¢6 the bicn doi hoac
khong bicn doi cich bidu dién. Trong cdc ma dang tuong doi, sy thay ddi cla cdce
tham s& bi¢u dién day tin hi¢u xay ra chi khi xuat hién k¥ hi¢u Ithay ky hicu 0)
trong diy thong tin. Vi du, néu ding sau ky hicu | ¢ sat ky hi¢u 0 thi s& khong thé
khong xay ra su thay doi trong tin hicu duge truyén
¢) Cde md so cdp

Cde ma so cap chit yéu duoc s dung dé ma hod tin hicu truyén hinh, xa 1y 3,
trong cic thict bi 16 hop studio cla trung tam truyén hinh s6, v.v..

Ma s cap trong truyén hinh s§ 12 ma dong déu, vai, ¢é ciu trde tuyét doi:

o NR7 (Non Return to Zero): Khong tro lai mace khong.
o 2/ (Return to Zero): Trd lai mac khong.
o 3] (Bi Phase): Hai pha.

Bang ilr ma cla ma so ¢dp can phai thod man dicu kién ¢" ‘< N <7¢", trong d6 N la
& muc lugng 1 cha tin hicu truyén hinh duge ma hoa.

Dicdu kicn ndy din dén (rudng hop thd nhal 13 ma so cdp ¢6 thé ¢6 do du nao ddy,
thit hai 1 phan du cba 16 hop ma luon [udn nhd hon mot nita ng 6 mie ma hod Hidu
dé 1icn he véi toan bo s8 mite lugng t cia bd A/D ¢ thé khdc vai gid i mde do boi
cla oo 3 mi. Dot khi €6 chd do du khong thude tinh chat dac trung cua ma s cap va
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thue & khong duge su dung. Thuong trong truyén hinh s6, co s6 chia ma so cdp bang 2,
nghia la ma nay 1a ma nhj phan.

Cac ma su cdp duge phan thanh loat ¢6 trong $6 va loai khéng ¢é trong s6. Loai ¢6
trong s6 bao pOém céc mi mé bén canh mdi bac cha té hop ma clla né duce nhan bidt
mot he s6 trong s6 ndo d6. Khi dé ma s6 bét ky ¢6 dang da thifce:

A
F)=Co+ Cog+ .+ Cy g™ '= D Ciq' (5-11)
[y
trong dé: 7 - e 80 cha hé théng dém va s bac theo thit tw cia t8 hop ma;
¢ - trong s6 cha da thic;

', - h¢ s6 tuong Ung vai bac clia da thie nhitng s& nguyén theo modul g.

N
Ma trong s F(2)= Z("[ 2", (;1a 2 6 w nhién (C, = 0 hoac 1), trong hé théng

in

truy¢n hinh s& nd diroe sir dung rat rong réi. Thude vé cde ma khong trong s& 12 ma phan
x4, trong 0 d6 ¢6 mé Gray. Trong cdc mi khong ¢6 trong 6, cac bac cla cdc t& hop mé
khong ¢6 trong s6 xéc dinh. Tinh chat co ban ctta ma phan xa 13 hai 16 hop ma bét ky ké
nhau chi duge phan bigt bang 1 bac. Vi vay khi bi sai 86, sy tao lai cha 6 hop mi s& giit
lam sai 1 bac. Ma Gray ¢6 khoang cdch bang 1, it Tam sai ¢ thicl bi, k&t hop véi viée
phdt hicn sai 8¢ cdc khoi thong tin ¢6 bac k€ nhau. Vi vay ma Gray dugc st dung rong
ri trong viéc mi hod ma tran ¢la tin hiéu truyén hinh dang 6ng tia dién 1 cling nhu khi
truyén tin hi¢u truyén hinh $6 hing phuong phap diéu pha nhiéu vi tef irong d6i .

Khi truyén céc 16 hop ma lién 1i€p ciia tin hieu ndy dén iin hiéu khéc ¢6 dang mot
day hai s6 ngau nhién, cdc ky hi¢u cia né can phai duge dwa ra bang cdc phuong phéap
khac nhau: Luu ¥ trong s6 va pham vi ctia ching, phan biét su phu thuoc nhau vé cuc
tinh, mitc hay la pha .v.v...

Dang bicu dién cua cing mot ma s ¢dp ndo d6 duge xde dinh boi dang cia tin
hicu go1 1a dang ma. Iinh 5-11 dua ra cdc d6 thi thad gian cia ddy nhi phan 101 10100,
trong d¢ ma nhi phan da ducc hidu diln theo cac dang khdc nhau. Thong thuong cée ma
ducie bidu dién dudi dang tuyét d6i co ban xé4c dinh nhu sau .

Cdc ma dang NRZ 1a mot ddy xung cé d6 rong mdi xung bang thdi gian chu ky
dong ho:

Uy = Uty - Uit - T, . (5-12)

trong dé: T - thai gian chu ky déng hé.
Muc logic O dng véi mide dién ap thdp nhdt, con muc logic 1 dng voi mic dién dp
cao nhal. ’hd tin hicu s6 trong NRZ bao gém phd tan rong (1 thanh phan mot chidu dén
thanh phén lap lai symbol), trong d6 nang lugng I6n nhét cia phod nam & vang tan s6
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thap (hinh 5-12). Ngudi ta chia ma NRZ thanh hai loai: NRZ gian doan tich cuc va NRZ
gian doan thu dong (phu thude vao muc dién 4p Gng véi mute tn hiéu thip nhat). NRZ

gidn doan thy dong: mitc symbol O tng véi muc

dien ap 0, con NRZ gidn doan tich cye

(NRZ-P): nd img vdi dién ap am (ctng gid tri), dién 4p am Gng vdi sumbol 1.

Cac bicn thé cha NRZ la ma

T¢ma 1 e 1 1 0 1 00
NR/-M (NRZ-Mark) hoge con g0l 1a
NRZ-1 via ma NRZ-S (NRZ-Space) Ma NRZ
hoac ¢on goi la NRZ-0. Trong md Ma NRZ-M
NRZ-M. mdi su thay ddi ve bien do Vi NRZ-S
lin hiéu Gng véi mic logic O tng voi
wrudng hop khong 6 sy thay doi vé Ma NRZ-P
bicn do. Phd tin hiéu s6 cha ma NRZ-
M tuong tu nhu lrong ma NRZ. Ma Ma RZ
NRZ-S la ma b sung cho ma NRZ-M,
mi NRZ-S ¢6 mie logic 0 Gng vdi Ma RZP
trudmg hop ¢6 sy thay ddi bieén do tin
hién va mic logic 1, néu bicn do tin Ma RZ-U [
hiéu ¢d dinh. bac didm cla NRZ-S : 1 :
piéng nhu ma NRZ-M. Ma BiPh B b
Cée ma dang RZ khic voi ma — ]
R i A b Ma BiPh-M
N/ 13 xung dicn dp chicu 1 nua hay
ca phan pham vi nhip T
Ma BiPh-S

Uty = U(e)- Ut - 0.57) (5-13)

Cé xung: wing vGi mic logic 1,
con khong ¢6 xung: ung va1 muc
logic 0. Trong truomg hop logic 1, bien do tin
hiéu thay doi hal lan, con mie logic O thi bien
do tin hicu khong 461 Phé tin hicu sO rong ma
RZ bao gom bang 1an s0 rong tir thanh phén mot
chidu dn 1An s6 bing hai 1n @n 6 xung dong
hé (rong hon nhicu so véi phé tin hicu NRZ),
wong dé nang luomg cye dai cha pho cling
piding nhu NRZ & vung tdn s6 thap. & day, ngudi
1a cfing phan bigt {hanh hai loai md RZ gian
doan tich cuc (RZ-P) xung am c6 do rong bang
{/2 hoac mot phan thoi gian xung déng h6 va
bien do bing bién d0 xung duong fing vé muc
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Hinh 5-11. Ma s0 c&p.

Mat 36 phd

f, = Tén s6 chudng

My e f

Hinh 5-12. Phan bd nang luadng phd
tAn s6 ci1a cac mé so cap.



logic 1. Mot bién thé cha RZ gian doan tich cuc (RZ-U) la loai ma ma trong d6 mic
logic O dng véi xung duang ¢6 bién do nhd hon xung dng vdi mic logic 1. Po1 v ma
RZ 6 kha nang 1o lai tin hiéu déng ho it chudi tin hiéu ma thu duge.
Céc mi dang BiPh duge tao thanh nhd cac cap xung phu RZ trong mdi pham vi nhip:
Uty = Ut) - 2U(1 - 0,5T) + U(T) (5-14)

Cac loai ma xudt phat 1 Bil’h bao pom: BiPh-M (Bi - phase Mark) hoac BiPh-1 va
BiPh-S (Bi - phase space) hoac BiPh-0. Trong ma BiPh-M (con goi 1 md dung dicu tén
xung hodc ma Manchester 1), A bign déi mite & trén tam chu ky déng hd Gng vl mite
logic 1, va néu khong c6 s thay d8i muc, thi tng vai mac logic 0. Ma BiPh-S hé sung
cho ma BiPh-M. Trong BiPh-S, méi su thay déi mic & tam chu ky déng hé dng v6i mike
logic 0, nguce {ai kKhong ¢6 su thay déi, thi 1a ¢6 mife logic 1. Tin hitu s trong cic ma
BiP’h (hai pha) duge bicu dién bang chubi xung lap lai vi tan s¢ tin hicu d6ng ho.

& phia thu dé dang tao lai tin hicu déng hé véi chubi ma lan luo. Pho tin hicu
trong ma B’k gidng nhu pho tin hi¢u diéu tan c6 2 tan sO ¢ ban J, = — vaf, = —

1}‘£”I 2‘fd}1
(rong 46 f3, - 140 $0 déng hd) khong c6 thanh phin mot chicu va cde thanh phan tan s
thap. 1’hé caa né rong hon nhiéu so v6i phé trong NRZ, va nang luong phd co ban nam
trong viing 1an & cao.

Trong truyén hinh s8, mé NRZ thudng duge ding cho céc thiél bi studio va thiét bi
truyén cic thong tin phu trong tin hicu truyén hinh. Ma RZ duge dung trong mot 0
trudmg hop truyén tin hicu hinh 6 { khoang cach xa. Ma BiPh dung trong qud trinh ghi
1in hicu @ trén bang 11,

5.3, BIEN bOT TIN HIEU SO - TUONG TU (D/A)

Bicn déi tin hicu s& - wong tr (D/A) 13 qua trinh tim lai tn hidu luang W w N
s& hang (N biy) da bict cia 1in hic¢u s& v 4o chinh xac 13 mot mite lugng 1 (1 LSB).
bé 14y duoc Lin hicu twang Wt tin hicu s¢, dung so do nguyén tac nhu hinh 5-13.
Chuyén doi s6 - tuong tu khong phai 1a phép nghich dao cua chuyén doi wong W -
«&. vi khong thé thue hién duge phép nghich dao cua qud trinh lrgng ta hoa.

Theo sa d6 nay thi qua trinh chuyén doi s6 - tuong W la qua trinh tim lai tin
hicu tuong ty da duce 1dy mao. Mach co ban cta D/A bao gom:

- Mach s@ (da hai loai D) v&i nhiém vu 1o lai tin higu s& dau vao.

- Mach giai mi s0 - luong v nhiém vu bicn tin hi¢u s6 thanh 1in hiéu rot
rac Wwong dng dudi dang cdc xung ¢ bien do thay ddi, hinh 5-14.
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Video tudng
Videa sd > . tu
Mach DAC =, z LOC thong
i ™ logic > Lay mau thap >

1

Xung tdy
mau

Hinh 5-13. S¢ d6 khdi mach bién ddi s6 - tuong ty.
- Mach tao xung 1dy méau v3 xung déng hé (c6 nhi¢m vu tao cic xung 14y mau va
dong bd cac qué trinh con lai trong. D/A, dong bo vai mach tao cac Xung gidng nhau).

- Mach lay mau thi cap,

Bign do Khodng  mire
¢G nhiém vy khir nhiéu (xuat ' uengtr  luang ter
hi¢n do chuyén mach nhanh & R . e
dau ra cia mach D/A). e e = I

- Mach loc thong thip dé Vo < . o=
tich bang tin co ban cda tin Y A A=
hieu lay mdu (rdi rac). Bo doc | N | o=
thong thap déng vai tré nhu mot SN A RN /f ............. anﬂ
b ndi suy, & day tin hiéu wong S al—n
to bi¢n thién lién tuc theo thi |
gian ]a tin hi¢u noi suy cha tin —— - Toch gian
hicu ro1 rac theo thoi gian U, T Ty T TT

- Khuéch dai tin hicu video o] B I L
ra.

(S SO NS SRR S S S

Trong thue (€, mach giai ma
s - wong W thudmyg lam viée Khoang I8y méau
bang cdch cong dién dp (doi khi

. Hinh §.14. Tin higu tai diu ra bo bign d8i DIA.
cOng dong).

Hinh 5-14 v& dang tin hi¢u déu ra ciia mét bo bién d8i D/A, 1a mot chubi cdc
xung chit nhat ¢6 bién dd bang bién do cée tin hitu sd, do rong cdc xung 1a I’ = 1.
Phé clia mot xung chit nhat ¢6 do rong T duoc cho bdi ham sé:

A(dB) = 20i0g “_,fsm x] ; (5-15)
LN

trong d6: A - phd cha xung chiv nhat; x = #f,./f,;

Ji- - 18n s& tin hicu video; f,, - 12 tdn s6 18y mAu.
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Phé cla mot xung chit nhat véi do rong = 1/f; va phé cuta tin hiéu 1ai ddu ra
cha bo bién déi D/A duge vE nhur trén hinh 5-15 va 5-16.

Bign do
a Bign d6

Bang cd
Sin{x}x ban

v

Bién dugi  Bién trén

YN I /\
fsa \/2f53 3fsa 4fsa Thai gian fgh fN Tén 56

Hinh 5-15. Tin hiéu tai dau ra b6 bign Hinh 5-16. Phd tin hidu tai ddu ra bo bién
dai IDJ’A-. ' doi DA

5-4. TIN HIEU VIDEO SO TONG HOP TIEU CHUAN 48, NTSC
1. Giéi thiéu chung

Trong mor thoi gian dai, rdl nhi¢u cdc khai niém, san phdm va cdc thit b dién
L & duoe phat trién v6i rdt nhiu cée tiéu chudn khdc nhau: tdn s6 14y mau khéc
nhau, ¢ bit hiéu dién mau khac nhau va s& mic lugng t& khdc nhau. Cic tieu chuén
nay dugce phét trién phuc vu yéu cdu san xudt va duge thiét k€ phit hap vai cdce studio
san xudl chuang trinh véi tin higu video éng hop twong .

Xu huémng phét trién cac studio hoan toan k¥ thuat s§ yéu cdu mot ticu chuin
chung cho cae thi¢t bi video sd. Cée tiéu chudn video sd tdng hop duoe xay dung dé
hudng 1 muc tiéw dé. Phit hap véi yéu cdu cong nghé, hai he théng tiéu chudn 6
hod tin hiéu video 16ng hop da duge phat trién rong rii. D6 [ ticu chuan 4 . NTSC
va ticu chuan 4f, PAL.

Tin hi¢u video téng hop twong tu duge 18y mau tai 14n s6 bang 4 1dn tén s6 sOng
mang phu (4/y.). 86 bit biéu dién mau déng vai trd quan trong trong viee xdc dinh
chét fugng anh va tinh kinh 1€ cla thi€l bi. Thong thudng cdc thiét bi sit dung 8 hodc
10 bit dé bicu dién mau.

2. Cac tham sé6 co ban cua tiéu chuin 4f,. NTSC

Tieu chuan 4f, NTSC duge xdc dinh trong SMPTE 244M g8m céc tham s& cla
tin hi¢u video tong hop theo h¢ NTSC ciing nhu tinh chét két néi song song cua hé
théng. Chuan SMPTE dudgc mo (4 trong bang 5-1.

Tan s6 18y mau tin hi¢u bang 4 14n t4n s& séng mang phu: £, =14,3181 MHz (thudng
viét 14,3 Mlz). Béng bo qué trinh 1dy méu duge 18y 1 tin hidu déng bd mau caa tin hicu
video 10ng hop. Hinh S-17 minh hoa phé 1in hiéu NTSC 1ay mau tai tin s6 47,
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Bang 5-1. Tiéu chudn 4 f,NTSC

Tin hiéu vao NTSC
S& mau trén mét dong §10
S6 mau trén mét dong tich cuc 768

Tan sé 14y mau 4fmp=14,32818 MHz

C4u truc tdy mau Truc giao

Khoang cach &y mau

Ma hoa

+33%+123°,+213°,+303?,

Lugng tUr hoa déu
Thang lugng t

8 hoac 10 bit
A
4 A .
Dai théng mifc Dai thdng cao ¢o Tan =6
darth dinh & chap nhan 15y mau

fec ee ec 4fse 5fgc
3,58MHz 7. 16MHz 16,7MHz 14,3MHz
Tin ¢8 Nyquist

Hinh 5.17. Phé cia tin hidu 8y mau chudn 4f,. NTSC.

Trong phé tin hicu trén, ¢6 mot khoang cdch her gilta cde 1dn 6 4,2 Mz - tan
O 16n nhat cia NTSC co ban, va tén 6 7,16 MHz (14n s6 Nyquist). V& khodng hd
nay, cac bé loc chéng nhiéu va bo Joc 14i 1a0 ¢6 dic tuyén khong 1y womg duoc phép
st dung. Ti¢u chudn khong xéc dinh tinh chit cia céc bo loc chéng nhidu va bo loc
tdi tao. v vy cde nha san xudt ¢6 thé e do lua chon céc bo loc, phue vi cho muc
dich kinh 1& va k¥ thuat.

3. Cau trac lay mau

Ti¢u chuan SMPTE phi hop vdi cic tham 6 NTSC o ban. tic 13 ma hod (in
hicu /() thay vi céc tin hi¢u (R-Y}/(B-Y). Tin hiéu NTSC ¢ ban ¢6 dai thong [ va O
khdc nhaw wong tng 1a 1,2 MIz va 0.5 M1z,

Trén hinh 5-18 minh hoa qu4 trinh 14y mau theo ticéu chuin 4fs,- NTSC, theo do,
khoang 1y mau can tring véi dinh am va duong cda cdc thanh phan sOng mang phu /
va Q. Phan trén cda hinh ¢é v& cdc thong tin tong tng vé tin hicu R-Y va B-Y.



R-Y ———» S N 4—-—-—-B-Y N e
J . .r f \ -I' \

m’/\/\\/\
\/\/

\ }'\
A
Ay ;’ a‘t \\ ’/l \\ ,/’
+1800 +900 00 o e - -
Sdng mang
hinh sin
| —b‘ - +«— 0 ,
\ P SO

A AN o\
I\/’ ; \/

b L] 4 \
"‘1800 LI L W t \ /

- S Py -

(S S S U B S S

| Q - -Q | Q - -G
+123% 4330 +303° +213° | +123° +33° +303°+213°

Cac mu
Hinh 5-18. Cac khoang |8y mau tai tan s6 4 f,; cla tin hidu tuong tu NTSC.

V@i tdn s6 1ay miu 12 £, =14,3181 MIlz, tan s6 quét dong la f, = 15734,25 Hz,

16ng 6 miu thu dugce trén mot dong 12
fon ! fr =910 mau.

Trong d6, dong video tich cyc chigém 768 miu. 142 mau con lai danh cho dong
b dong tin hiéu sd.
4. Thang luong tir

Bang 5-2 ligt k& cdc mic ¢6 ¢ nghia cda tin hicu NTSC tuong tg t6ng hop vdi

soc mau chuan 100/7,5/100/7,5 wong tng vdi gid tri tin hicu video s6 4/, bié¢u dién
dudi dang 6 TIEX cho trudng hop st dung 8 bit va 10 bit ¢& ma hod.

Hinh 5-19 v& m6i quan h¢ cha tin hiéu video twong tr 16ng hop v cdc gia tr
mau 10 bit d6i véi tin hiéu chudn 100/7,5/100/7,5.

Vi 10 bit biéu dién mau ta ¢6 duge 1024 mite Juong wr tr O dén 1023 (hay tir 000
dén 3FT hé HEX). Cdc mdc 000, 001, 002, 003 va 3KC, 3FD, 31K, 3K diing d€ bio v¢ vi
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khong duce phép xual hién rong dong sd. Con lai 1016 muc luong 1 iong tng 1 86 4
d&n 1019 aé bicu didn tm hidu video. Pinh ddng bo duce thigt lap & mac 16 (010 HEX).
Migc (in hicu Ién nhat, wong ang véi mau vang va mau xanh lar, duoe thict 1ap o gid tri 972
(3CC TIEX). Cac khoang bao vé bao gém i mic 4 dén 16 (004—010) va 1 mie 972 dén
1019 (3CC—3FB). Cic khoang bao vé chiém khoang | dB, cho phép tin hidu vao wong w
bicn dong trong mot khodng gidi han nhat dinh.

Bang 5-2. Gia tri cac mic ¢ y nghfa cda tin hiéu NTSC, ma hod 8 va 10 bit tin hiéu soc mau

100/7 5/100/7 .5

Ma hoa 8 bit M3a hoa 10 bit
" Cac mifc blo vé FF 3CF 3FD,3FE 3FF
Mc luong tir hoa cao nhat FE 3FB
Mic dinh tin higéu mau F3 3cc
Mirc trdng C8 320
Mic den 486 11A
Mifc xoa 3C OF0
inh Gong b 04 10
Mc lugng tir hoa thap nhat 01 004
Cac mifc bao vé 00 000,001,002,003
Mifc tuang b Mic s6
my DEC HEX
9981 1020 IFF — b‘;‘fze
9g94,2 1020 3FC } Mifc ugng W cue
_________________________________________ fa? i
a9z 9 1019 3FB Khoang du phong 1000, ar'n[mtm _
9343 972 3CC ------ooomeT YT hiéu mau
143 800 320 -—--mmmomoC
L
53,57 282 | . Mitc thiét iap
0 240 Mitc xda
; _________________ M dinh xung
2057 16 010 77T Khodng duphong déng bt
e e pemm——mmm——mm——mm——— === Mitc luigng tf
3007 ! thdp nhat
-302.3 3
-306,1 0
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va tin higu s& ma hoa 10 bit, hé NTSC.



Khoang bao ve lam giam gid tri b $6 §70,,,. Theo 1§y thuyct, he 6 STQ s

duoc tinh:

A) o :
{dR)= 6,021 +108 + 10log,, '—f’-’;”— = g |- ——
Q frava Q,f&-n y ._(1: no 4 I )_j
Cho = 10 bit bicu dién mau; /,, = 14,32 MHz: f,, = 4.2 M7

Vo= 13042 Vi V- V= 07143 V.

Gid tri 870, tinh duge bang:
S0, =68.10dB

Trong hé¢ thong & bit, 254 trong 256 mite (01 dén T'E) duge su dung dé bidu
diln gid tri luong 1. Mae 00 va FI7 ding cho bao vé vt khong duoc phép o trong
dong s, Gid i S/, cho hé théng & bit tinh duge bang:

S0, =5606dB

5. Cau tric manh so

Déng 1 7 ‘—l NDong 1
Khoang thoit gian ich e
) ang ; gle o Xoa manh
cuc ¢ua manh s& Vool qua = : 6
thoi glan tich cue cua manh Xoa manh Dong 9
’ . g 1

wong . Mot chu k¥ tich cue

T
s

cua manh s& bat dau rude va

e
e I AT W

sy tasserssss
Dong 20 A ST IV IR TITF

k¢t thic sau chu k¥ tich cuc

- DOong 24

cha manh wong w. Trong
mot chu k¥ quét NTSC gom 4

1
: Manh 1 tin éu video tich |
) cue (2425 dong) 'I
1

Dong 263r

— .4 Dong 262

nanh. cdc khoang xod manh A
, . N . N *oa manh
cua manh T va 11 duoe tinh s
dong 525, mau 768 dén dong Xo4 manh -
9 mau 767 va cdc khoang xod tiemna
manh cta manh 11 va IV dude
. . . . - Dong 287
tinh W dong 263, mau 313 Déng 283 _
Long 284

d&n dong 272 mau 767, Hinh

5-21 bicu thi mdéi guan he

Manh 2 tin higéu video tich
cle (2425 dong;

1
|
1
1

D6N3 525 g [ v

oifta khoang xod manh tin
hi¢u video tong hop NTSC s0 Hinh 5-20. Quan hé gifa manh tudng ty va manh 56
va luang . chuan 4f,.. NTSC.

Theo hinh 5-20, dong

tich cue s6 vugt qud dong tich cue twang . Dong tich cue s6 bat dau trude va k&t
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thiic suu dong tich cuye trang . Nhu vay, khoang xo0d dong tuong wre s& niam trong
dong s0 tich cuc. Pidu nay lam giam cde tzo béng va vicn cla tin hicu tuong e do
anh huong cta tin hiéu G tan 83 cao dd véi cde bo loe tdi tao, dong thai cdng phi
hop vai sudm xung s& ¢6 thai gian nhd. Khoang xod dong 6 bat ddu wr maw 768 dén
mau 909 trén 18t cd cde dong khong thude khoang xod manh.

Hinh 5-21 minh hoa vi ri mot $6 mau dac trung trong khoang xod dong,

piém cudi Diém bt dau
déng video dong video s8
sd tich cuc tich cue

Dong chudn

|
767 | 782

000

854
768 784 Digm két thic
Piém b déu 752 857 xoa dong s&
xod dong so

787 849
Hinh 5-21. Quan hé gitia dong tuong tu va dong 6 chuan 4f,, NTSC.

Pha séng mang phg va chuén thoi gian déng bo dong tring nhau. Trong tin
hicu twong 1 NTSC, thiri gian déng bo dong bat dau duge xdc dinh (muc 0) tai diém
¢cil O cta burst mau. Quan hé gilta s6ng mang phu va tin s¢ quéi dong trong hé
NTSC ta0 ra hudng cia diém cit 0 thay doi sau mbi dong.

5-5. TiN HIEU VIDEO SO TONG HOP TIEU CHUAN 4F, PAJ,
. Cic tham s6 co bian

Tin hi¢u twong tu PAL vd NTSC ¢ nhiéu diém tuong déng, song tin hi¢u 8
theo chudn 4f,- cla hai h¢ théng nay rat khdc nhau. Bang 5-3 t6ng két dde diém cua
Ui hicu s8 hé 4f,- PAL.

Tan s& 14y mau bang 4 1an tdn s¢ séng mang phu hay 17,734475 MHz (thuong
vi€l 17.73 MH2). Tin hiéu xung clock duge 18y (¢ xung déng bd méiu cia tin higu
video 16ng hap.
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Bang 5-3. Tiéu chudn 4 f, PAL

Tin higu vao PAL
S& mau trén mot dong 1135
S6 mau trén mét dong tich cuc 948
Tan s6 1ay mau Af,. = 17734475 MHz
Khoang cach 18y mau +459 +135° +225° +315°,
Ma hoa Lugng tf hoa déu
Thang luong td 8 hozc 10 bit

A

3 Dai thong mifc Dai thong cao ch Ién s6

danh dinh thé chap nhan 18y mau

¥

fee VAR Hee Afse Sfge f
4,43 MHz 8,86 MHz 13,28 MHz 17,7 MHz
Tan s& Nyquist

Hinh 5-22. Phé cla tin hiéu 18y mau chudn 4f,, NTSC.

Hinh 5-22 minh hoa phd 18y méu hé 4f,- PAL. 6 day ¢6 mot khoang cich gitta cac
Gin s8 5 MITz, 180 0 cao nhat cla hé PALL co ban, va t4n s6 8,86 MHz {tan s Nyquist).
Tiéu chudn khong xédc dinh tinh chal cha cac bd loc chdng phidu va b loc téi tao, song
cdc nha san xudt thuomg st dung tai tan s8 cao. Clng nhir v6i tin hiu 4f,- NTSC, cén
chd y dén van dé virot qud mdc tin higu trong qué trinh chuyén déi sang tin hiéu s6 khi
dua truc 1i€p vao cdc thiét bi s& 4f,-, theo d6 1ao cac yéu cAu nghiém ngat v& giGi han dai
thong cua bd loc tai tao. D& khic phuc, ria va sudn trade Xung x0d clha tin hidu s8 can
phi héap vdi tin hi¢u wong .
2. Cau tric lay mau

Hinh 5-23 minh hoa vi tri chu ky 1&y méu coba tin hi¢u PAL v6i tan s 4fg-. Pha
burst mau lien Luc thay déi gitta hai gid tri +135° va +225%

Séng mang phu h¢ PAL duge xdc dinh theo biéu thitc:

fio= 285,75f,+ 25 Hz = 4.433.618,75 Hz
86 chu k¥ séng mang phuy trén mot khung hinh (hai manh}) la:
£/25 = 177.344,75 chu ky/khung hinh.
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8¢ khung hinh nhé nhat chia dung mot $6 nguyen cdc chu ky song mang phu
11 4 khung hinh (tuong duong 8 manh).

Tin hicu twong 1y duge 1dy mau vai thn 6 bang 4 lan tan s6 song mang phl, theo
true ctia burst mau. Pha chudn cho dong hd 1ay mau la séng mang phu tai O" (theo true
+Uin Tan s& 1ay mau duoe tinh bang:

fiw= 4= 17.734.475 11z
SG cae chu kv mau gifta hai xung ddng bd dong sé L
i 17734475

i 2 = 1135.0064
/. 13623

Tong s¢ cde mau trén mot khung hinh la:
1135,0064 x 625 = 709.379 miu

(Qua 1rinh xu ly tin hicu Khoang iy mbu
véu can mot 86 npuyén cdc mau

T I . o . U+ Ly L Ly U4y
wén o mai dong quét. 86 mau [ T

. L N
duoe chon B T3S mad trén mot . Sang mang

o Coys s : +2259  +3s0 phu chuan
dong. K&t qua la co 709.375 ' - -

A T\Jf

mau trén mot khung hinh. e +135¢ a5

B¢ phu hop chinh xdce
v&i 0 mau cin phat ¢o, tén Ao 09

cidc dong 313 va dong 625 muccheos2y —0.886v

duce cong tham maéi dong / " soemau
N i ) ) . - vang 100%
mot mau. Nhu vay rén mol -

dong quét trong manh tich

Hinh 5-23. Khoang I&y mau 4f,. tin hiéu tdng hop hé PAL.
cuc ¢o 1135 mau (dong 313

vit dong 625 thuoe khoang xod manhj, irong dé ddng tich cuc chidm 948 mau.
Khoang xod dong chidm 187 mau con lal.

3. Thang lugng tu

Bang 5-4 ¢t ke cde mue ob § nghia cha tin hicu PALL tuong g tong hop vdi tin
hiduy sQC mau chuan 1OO/0/100/0 twong Gng véi gid i tn hicu video s3 df, Dice dién
dudi dang so HIX cho truding hop luong 1t hod 8 bit va 10 bt

Ilinh 5-24 v& mai quan hé caa tin hidu video ong W ong hop PAL véi cac gia
mau 10 bit d6i vai tin hicu chuan 100/0/100/0.

ITinh 5-24 bidu dién moi quan hé cua tin hicu video tuong I 1ong hap PAL vai

cac gid tri mau 10 bit déi vén tin ncu chugan 100/0/100/0. VE Tueng tu hod 10 bit ta

K

CO 1024 mue Tuony e ( (2'%), 1 O dén 1023 hay theo he Hex wr 000 den 3P Cac mue
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000, 001, 002, 003 va 3FC, 3FD, 3FE, 3FF duge dung dé bao vé va khong duge phép
xudt hi¢n trong dong 6. Con lai 1016 mie lugng  twong Gng i s6 4 dén 1019 (004
dén 3B 1lex) dé bidu dién tin hiéu video. Pinh déng bo duoc thiét lap & mic 4 (004
hex). Khong nhu trong he NTSC 4/, khong ¢6 khoang phong vé phia dudi, vi dinh
xung dong bo 1a muic lugng 11 thap nhét cta tin hicu.

Bang 5-4. Gia tri cdc mic ¢ ¥ nghfa ca tin hiéu PAL, mé hod 8 va 10 bit tin hiéu soc
mau 100/0/100/0

Ma hoa 8 bit M3 hoa 10 bit

Céc mic bao vé FF 3FC,3FD,3FE,3FF
MUic Iuong tf hoa cao nhat FE 3FB

Mirc dinh tin higu mau »>FE >>3FB

MU tring D3 34C

Mirc xoa 3C 100

Dinh déng bd 04 016

Mec 1ugng tlr hod thap nhat 01 004

Cac mic bao vé 00 000,001,002,003

Khoang tréng an

Mic tuang iy Mirc 86 toan
my DEC HEX /
{ 100% Me mau
9335 momToms oo g .
'3 4049 SFR W —mmmm—mmmmmme- HHiHHHH-- ===~ ————---- Mitc Iurong tr
S08,3 019 3FB f e dai
700 844 340  commmmee-.
111
L Mk xda
0 256 100
-300 4 004 . Mite dinh xung
déng bd
-301.2 i 002
-304,8 6 000

Hinh 5-24. Mé&i quan hé cla tin hiéu video tudng tv téng hop PAL v&i céc gia tri
mau 10 bit d&i véi th higu chuin 100/0/100/0.

Mitc cao nhat cua tin higu tuong ty duge lugng 1t hod 13 908,3 mV, wong Gng véi
mitc luong tr 1019 hay 3T'B (Iex). Mic tin hiéu nay thap hon tin hiéu vang va xanh lo
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trong thang soc mau 100/0/100/0, twong duong 933,5 mV. Nhu vay s¢ ¢6 mot khoang
bao vé am tai dinh cha tin hiéu.

Hinh 5-25 chi ra rang 1t ¢é cdc mu duce lua chon sao cho méu cda tin hicu
luong Gng v&i mau vang xudt hién tai gid tri bien do lén nhat. Bien dd tin hiéu mau vang
drgre 18y mau [ 886 mV, wic 12 ndm dudi mudce Iuang 1 hod cao nhat 908.3 mV. Bo bi¢n
d6i D/A theo d6 cling ¢6 kha nang 141 tao lai tin higu ban ddu chinh xdc. Két qua 1 thu
duce mot gid tri ¢o 1oi cia i $6 S/Qp,,, vAo khoang 0,5 dB, ma khong pay méo cho tin
hicu. Theo Iy thuydt, $7Q,,; ¢6 thé ducic tinh bdi cong thie:

s fi ) { 2
= (dB)Y=602n+108+10log,, iJ—zologl,, 1
Q!?,\,rs 2.f e L g

Cho gid tri cha cde bién trong bidu thic trén La:
n=10biymau; f, =17,72 Mllz; £. = S MHr
V= 12131 Vi Ve, =07V
Ta tinh ducce gia i S/Q,,,.:

(eI
SO, = 68,71 dB
4. Cau triaec manh so
. Déng 623
) 5 . , Déang 625 .
Khoang thdi pian tich Dong 1
T N w . o Dang 5
cuc cua manh 80 vuot qud thai Kioding xoa F
: P . ~ manh Khoa :
gian lich cuc cia manh tuong futong Iu o X0
(. Mot chu ky tich cuc cia
manh s6 bat dau trude va k& Désng 23 bong 24
thic sau chu k¥ tich cuc cia Maon fich cuc 1
manh tuong te. Trong mdt chu 281.5 déng
y 4 : b 3 ¢ Dang 311
ky guét PAL gém 4 manh, cic Dong 310 P b - :]thggg i
» K " 2 -~ snh Py
khoang xod manh ctia manh 1 _ {';;’; >
va IlI duge tinh 1x dong 623, Khoéng ot 5
: man
mau 382 dén dong 5 mau 947 ong
va cdc khoang xod manh cua
N - 7 - . N -#— Dobng 335
manh II va TV duge tinh Dong 336 L
dong 310, mau 948 dén dong Manh tich cuc I
7 - s 2B7.5 dong
317 mau 947. Hinh 5-25 bidu .
Dong 623 — “— Dong 622

thi m&i quan hé gitta khoang
xod manh 1in hicu video PAL Hinh 5-25. Quan hé gilrta manh tuong tu va manh s&
tong hop tuong 1 va tin hi¢u chuan 47 PAL.

video he 4f,,. PAL.
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Dong tich cuce $0 vuat qud dong tich cuc tuong wr, Dong tich cue s6 bt ddu
trudic va k¢l thic sau dong tich cye twong e, Nhu vay, khodng xo0d dong twong tu s&
nam trong dong s§ tich cue. Diéu nay 1am giam cdc 1a0 bdng va vién cia tin hiéu
lrong tu do anh hudng cda tin hidu & 1an sO cao d61 vdi cde bo loc tdi tao, dong thoi
cling phd hop vai sudn xung s8 ¢ thai gian nhd. Khoang xod dong & bat ddu iy mau
948 d¢n mau 1134 trén 14t cacac dong khong thudce khoang xod manh. [linh 5-26
minh hoa vi iri MmOt $6 mau dac trung trong khoang xod dong.

Digm cudi Diém bét dau
dong video dong video 58
s tich cuc tich cuc

Dang chudn

947 | 953 '\ 000
o5 1045 102 1134
948 1067 1090 Big ket thic

Dém bat gau 998 1053 xo0a dong 58
x0d dong s
62 1036

Hinh 5.26 Quan hé giita dong tuong tu va dong s chuan 47, PAL.

5.6. TIN HIEU VIDEO SO THANH PHAN
1. Gidi thiéu chung

Trong h¢ théng thanh phéan tuong w, thong tin duce bién déi thanh cée tin higu {/,,
(U hoae U, . Uy <6 bién dé Lién tue, trong mot giGi han nhat dinh. Suy giam
trong hé théng rong o tai dau ra cia h¢ théng bao gém 16ng 181 cd cde suy giam cha tin
hiéu tai mdi thanh phdn clia hé thdng ma tin hicu di qua. Diu nay lam gidi han s6 céc
tang 6 thé ¢d trong hé thdng truyén hinh, sao cho tin hiéu tai dau thu chap nhan duge.
Cic yéu (& chinh lam anh hudng dén tin hicu tuong tu 1a méo tuyén tinh, méo phi tuyén
v.v... Cdc suy hao nay ¢é thé 1am giam nho bang cdc phuong phép k§ thuat song khong
thé logi trir hoan oan duge. Viée st dung tin hiéu thanh phan tai studio cho phép loai bo
ducc nhitmg hiéu ¥ng khong mong mudn nhu trong 1in hi¢u 16ng hop. Nguoc lai, thiét bi
thanh phan ¢é gid thanh cao, phic tap.
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Trong hé¢ thong s6, cic suy hao ndy ¢6 thé duge gidm nho, nhos qué trinh bign dGi
tin hicu A/D va /A, tin hiéu duge gia cong, xi 1y va phan phoi theo dang s0, tin hiéu
chi duge chuyén déi sang tuong wr ding mot 14n vao trude khi truyén di trong khong
trung bing séng VHE va UHF thong thudng. Mic du tin hiéu téng hop di c6 duce
nhitng thuan lgi, nhat [a vé bang t4n, song xu hudng chung trong san xuat chuong trinh
tai studio, trén cdc dudng truyén va phan phéi tin hi¢d qua ve tinh cho cac studio hra
dong, 14 st dung tin hiéu thanh phan day dd hoac c6 nén dong bit.

N& e chuén hod cha Bac My va Chau Au da cho ra doi tieu chudn CCIR-601,
ticu chudn ma hod truyén hinh s6 tai studio. Tiéu chudn nay phi hop véi ca hai hé truyén
hinh ¢6 525 va 625 dodng quét, va 1a co sO cho viéc lao ra cac tiéu chudn con. Ban ddu,
chudn nay xdc dinh 8 bit ¢ho m@ hod tin hiéu video, iy nhién, ngay nay, s6 bit xdc dinh
cho ma hod 13 10 bit. C¢ s6 cta tin hicu mi hoa 12 cdc tin hiéu chéi va hai tin hiéu hi¢u
mau, hoac 1a cdc tin hicu mau co ban (U, U/;, Up.

2. Céc chuan lay mau

C6 nhiéu tiéu chudn 14y mau tin hi¢u video s§ thanh phan, diém khdc nhau chi
y&u & (i 1é giita tdn s& 1dy méu va phuong phap 1dy méu tin hicu chéi va céc tin higu
mau, trong d6 bao gdm: Tiéu chudn 4:4:4; 4:2:2; 4:2:0; 4:1:1. Céc dinh dang s video ¢6
nén chi 18y mau cho cdc dong ich cue cla video. PE nam dude ¥ nghia cla céc chuin
14y mau ta di tim hidu cc phuong thic cha ting chuan.,
a) Tiéu chudn 4:4:4

Miu tin hi¢u chi duoe 1dy d6i véi cae phéin i tich cge cta tin higu video. VGl hé
IPAL. man hinh duce chia lam 625x720 diém (pixel).

Cdc tin hieu chéi (), -

lin hiéu hieu mau (C Cp) ® O ..O ..O ..O B Didm ldy mau tin hieu chéi U,
i“:rf?c 15‘-:)“ m?u 1".ji ‘§E ci -;:éc ..O ..O ..O ..O @ Didm Iy miu mau 6 Cq
diém 14y mau trén dong tich

cuc cla tin hicu video. Cau ..O ..O ..O ..O O  Diém Idy mau mau lam C,,
trde 18y mau la c?'u tric e E m = -

aja0, vi tri 18y mau nhu hinh | Joi Nol Noly Ne

5-27.

Hinh 5-27. Tidu chudn 4:4:4,
Theo  tiéu  chuan

4:4:4 ¢6 kha nang khoi chit phuc lugng hinh anh 16t, thuan tién cho viée xa 1y tin hiéu.
Céc 16 chie ticy chudn qudc 1€ da théng nhat vé chi tiéu tan s6 14y mau cho truyén hinh
56 theo tiéu chudn nay - véi én goi 1a CCIR - 601.

Vi chudn 4:4:4 16c 4o dong dix ligu (vi du cho he PAL) duge tinh nhu sau:

» Khi }dy mau 8 bit: (720+720+720) x 576 x 8 X 25 = 249 Mbit/s.

234



« Khi ldy mau 10 bit: (720+720+720) x 576 x 10 x 25 = 311 Mbit/s.

b) Tiéu chudn 4:2:2

" A =®E B e
Theo hinh 5-28, én ® 0 PYe) . Biém 13y mau tin hidu chdi Uy

mot dong tich cue: Diém Q.O u ..O u @  Didm 1Ay m&u mau 85 C,
Au 14y ma 2 ali
L;.i\u ay Ex.néu I()dl} bé.) ba l\ln E E B ® o
hicu: chéi ({fy) va hiéu mau ®O0 ® O O Biém ly mau mau iam Cq.
(Ch. C. Diém k€ 1iép chi A §E B =

L_N®) ® O

14y mau tin hi¢u {/y, cdn hai
tin hiéu hiéu mau khong 14y Hinh 5-28. Tiéu chuéin 4:2:2.
mau. Khi giai m@ mau suy ra
{ miau cha diém anh trude. Diém sau nita lai 18y mau du ca ba tin hiéu Uy, Cj Cp Tudn
tu nhu thé, ¢t 4 14n 1dy mu Uy, thi ¢6 hai 14n 1dy mau C, hai ¥an 1ay mau C, 1a0 nén cd
cdu 4:2:2.
bai vl he PAL 16 do dong dir liéu theo chudn nay dugce tinh nhu sau:
« Khi 1y mau 8 bit: (720+4360+360) x 576 x § x 25 = 166 Mbit/s.
o Khi 1dy mau 10 bit: (720+360+360) x 576 x 10 x 25 = 207 Mbit/s

¢) Tiéu chudn 4:2:0

.. a .. . B 5idm sy miutin héu chér Uy

Theo hinh 5-29, lay n s = =
mau tin hicu {/, Lai 181 ca o) o @ Didm 5y mau mau dd Cr
cée didm anh cbha dong, E m B H
X .o Diém Iy m&u mau lam C
con tin hicu mau thi ca ® ® O i iy mdu mau iam C
cach mot diém sé 1dy mau .O . | B

O

cho mot tin hiéu mau. Tin
hidu mau ducge 1dy xen ke, Hinh 5-29. Tiéu chudn 4:2:0.
néu hang chan ldy mau
cho tin hiéu mau C, thi hang 1é s¢ 18y mau cho tin higu €,
Pai voi he PAL e 3o dong dix Ligu theo chudn nay duge tinh nhu sau:
 Khi 14y mau 8 bit: (720+360) x 576 x 8 X 25 = 124,4 Mbit/s.
o Khi 1dy mau 10 bit: (720+360) X 576 x 10 x 25 = 155,5 Mbit/s.
d) Tiéu chudn 4:1:1
Chudn 4:1:1 winh tr 18y mau nha hinh 5-30. Trong di€m dnh déu 14y méau da {/,,
C,. C,; ba diém anh ti€p sau chi 18y mau Uy, khong 1dy mAu cla tin hiéu-C,. Cp Khi gidi
mi, mau ciia ba diém anh sau phai suy tir diém anh ddu. Tudn ty nhu th&, ¢ bén 14n 18y
méu (/,, c6 mot 1dn 14y miu C,, mot 1dn 14y mau Cy, day 1a co can 4:1:1.
Pai véi he PAL t6c do dong dit licu theo chudn nay duoc tinh nhu sau:
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e Khi ldy mau 8 bit: (720+180+180) x 576 x 8 x 25 = 124,4 Mbil/s.
e Khi 1dy méu 10 bit: (7204+180+180) x 576 x 10 x 25 = 155,5 Mbil/s.

S 4" & ddu mdi chudn biéu thi tin s6 1y mau tin hiéu chéi (£, = 13,5 MHz), tuy
khong con bang bon 14n

dn s¢ séng mang nhu ..O a L n - Bidm 18y mAu tin higu chdi Y
trude (4f;-). Cdc con sO

) jsr e u . u @ Diém 13y mau mau dd Cq
khac biéu thi ti 1¢ gidia 14n ® O
s¢ ldy mau tin hiéu hiéu 2 .

. y . N v ..O L L u O Biém ldy mau mau lam Cg
mau so vGi tin hiéu choi.
13,5 Mllz 1a tin s0 duy " B [ | B

® O

nhat trong khoang 1r 12
Milz dén 14 MHz cé gia
tri bang mot s& nguyén 14n tén ¢ dong cho ca hai tieu chudn (525 va 625) va do vay cho
mdt $6 nguyén 1n s¢ man d6i vai ca hai hé. '

Hinh 5-30. Tiéu chudn 4:1:1.

Vi 1an 8 148y mau 13,5 Mz, tin hi¢u video 0 di khong con bi phu thudc vao cac
ticu chudn khac nhau cla video twong ty. Thiét bi trong cic trung tam truyén hinh s6 s&
hoan toan gidng nhau cho ¢4 hai hé thong, diéu nay sé tao thuan loi cho viéc hop tac san
xudl, trao ddi chuong trinh giita cdc 18 chiic truyén hinh .
3. Cic tin hiéu ma hod va tan s6 lay mau

Tin hiéu dugec mé hod bao gdm tin hiéu chéi va hai tin hi¢u higu mau. b6 1a
cac 1in hiéu duge bifn dién Uy, €', C', Céc tin hiéu hiéu mau duge xdc dinh trén
ti¢u chudn cba CCIR 601.

Tén s& 18y mau tin hiéu chéi duge chon 12 13,5 MHz, theo d6 s6 chu ky 18y mau
1rén mot dong 1a s& nguyén trong ca hai hé théng 525 va 625 dong. Tan s6 nay ¢6 duge
1l tin hicu video vao bing cdch st dung dao dong diéu khién bang vong khod pha tai tan
& 858 </, ddi vai tidu chudn 525/60 va tan s6 864xf, ddi vai tieu chuin 625/50.

Iinh 5-31a v& pho l1ay mau 13,5 MHz cua tin hi¢u chéi. Trén hinh v& ¢6 mét
khoang hér gilta tan s6 5,75 MHz va 18n s8 Nyquist (6,75 MHz) diing d€ han ch& muc
clia cdce bd loc trdnh chéng phd va bo loc téi 1ao. Tin hi¢u chéi trén 1a tin hi¢u dd qua
bo loc tranh chéng phé va bo Joc 14i 1ao.

Tén s& |8y mAu tin hiéu hiéu mau duge 18y tir tAn s& 18y mau tin hiéu chéi qua
bo chia hai. Hinh 5-31b v& phé 1dy mau 6,75 MHz ciia tin hi¢u hieu mau.

Dai théng cta cdc kénh tin hiéu chéi va tn hiéu hiéu mau dé duge xac dinh
bang t4n s& ldy méau va bo loc thong thip, chi cho qua mot tin hi¢u. Khi cho qua
nhiéu tin hicu, truong hop nhiéu thiét bi s6 thanh phan duge k&t ndi st dung céng
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vio ra twong tu, s& xudl hién méo tuyén tinh 1am gidm bién do cta dac tayén tan s6
va dac tuyCn tré nhém.,

A
I I W N [ I R I W W N S N I oy | [
s} 5 675 10 135 15 20 f (MHz)
A a)
[ 1 Vl | I 1 \ 1 1 -
0 33¥5 5 675 10 f (MHZ)

Hinh 5-31. Phd a) tin higéu chéi 1dy mau tai tan s6 13,5 MHz
va b) tin hiéu mau 18y mau tai tan s 6,75 MHz.
4. Thang luong tir
Céc mie tin hicu cua thanh phan tin hiéu chéi U’y theo chudn soc mau
LOO//100/0 va cée gid tri wong dng cda tin hicu s6 {/, bi€u dién bang he HEX duge
cho trong bang 5-5.

Bang 5-5. Gia tri cac mc ¢6 y nghia cua tin hiéu tuong ty thanh phan choi va tin
hiéu s6 thanh phan chéi, ma hod 8 va 10 bit tin hiéu soc mau 100/0/100/0

M3 hoa 8 bit M3 hoa 10 bit
Cac mic bao vé FF 3FC,3FD,3FE,3FF
Mifc lugng tr hod cac nhét FE 3FB
MUe trang EB 3AC
Mlc xoa 10 040
Mire Ivong td hoda thap nhat 01 004
Cac mifc bao vé 00 000,001,002,003

iTinh 5-32 bidu dién cde muc tin hiéu chdi va cdce gia tri méo biéu difn bang 8
bit va 10 bit trong chudn mau 100/0/100/0. Véi 10 bit bifu dién mau ta ¢d duge 1024
mic lugng 1 1r O dén 1023 (hay tir 000 dén 3FF h¢ HEX). Cac mdc 000, 001, 002,
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003 va 3[°C, 3FD, 3K, 3TFF duge danh cho tin hicu chuan thoi gian. Con lai 1016
mic lugng 0 twong Gng tirs6 4 dén 1019 dé biéu dién tin hi¢u chol.
Mifc tuang tuf Mirc s&

mv 8 bit 10 bit
DEC HEX DEC HEX

786.3 255 FF 023 3FF #- . Khodng
; Ot Arcs | ez
763.9 1020 SFC < | Peove Mte ugng b cao okl
76313 264 FE 1019 3FB . ' o9
760 235  EB 940 3AC .
pinh trdng

?

a 1B 1 64 04D ' Mc xoa
ary 1 a1 4 004 N e S T
H Mlc Iuong t thap nhat
487 3 003 «— i Khoéng g e
H1.1 ] als] 0 [alaie} ._r| béo vé

L. i ril

Hinh 5-32. Quan hé gilta cac mic tin hiéu tuong W thanh phén choi
va tin hiéu s6 thanh phén chéi, ma hoa 8 va 10 bit.

Xung xod duge thiét 1ap o mic 64 (040 HEX). Pinh tréng ducc thi€t 1ap lai
mie 940 (hay 3AC hé HEX). Céc khoang phong vé phia trén va phia dudi bao gbm
(it mic 4 dén mic 64 (004 d&n 040) va tir mute 940 dén 1019 (3AC dén 3FB). Phan
déng bo cla tin hiéu chdi khong dugc ]y miu. Khodng phong vé cho phép mitc tin
hidu tuong ty ¢6 thé thay d6i. '

Theo 1y thuy€t, $/Q s €6 thé duoc tinh bang:

T L.r
) (dB)=6,02n + 108 + 10log,, Jin | _ 20log,, {_."—;—}
2f (0 -V,)

7 RAIS o
Cho n = 10 bit bidu dién maw; f,,= 13,5 MHz f,= 5,75 MHz;
V,= 0,8174 V; V¥ g=0TV;
Gid 11i S/Q s Linh ducic bang: S/Qaus = 70,35 dB
Trong trudng hop ding ma tuyén tinh 8 bit, thang lugng tf chira 2° = 256 (W
()=256) muc vA cd cac khoang cich déu nhau. DG véi tin hieu chéi ngudi ta chi sir dung
220 miic. Cac mic con lai: 36 mie duge danh cho khoang bio v¢ va tin higu dong bo.
Gid tri $/Q s Linh duge bang: '
S/Q s = 58,3 dB
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Bang 5-6. Gia tri cac mifc cb ¥ nghia cda tin higu tuong tu va tin higu s& thanh phéan
mau C, va Cq, Ma hod 8 va 10 bit tin hiéu soc mau 100/0/100/0

Ma hoa 8 bit Ma hoa 10 bit
Cac mifc bao vé FF 3FC 3FD,3FE,3FF
MUrc Iuong t& hod cac nhéat FE 3FB
Mic dugng cao nhat FO 3C0
Mfc xoé 80 200
Miic am cao nhat 10 040
Mifc lugng td hod thap nhat a1 004
Cac mifc hao vé 00 000,001,002,003
Mifc tuong i Mitc 58
v 8 bit 10 vit
DEC HEX DEC HEX
.3882 255 FF 1023 3FF Khodng
Do il
+396.9 10z 3FC } bdo v MUt Iuang B <26 gt
+3981 254 FE w019 3FE : :
L3500 240 FO @0 300 o
T Mirc ducng nhat
oo 128 B0 512 0 L Mucxos
Khodng
béovs
3500 16 W B4 G40 l Mirc B nhdt
Bci- T 1 e 4 oc4
2977 3 003+ * Mirc lvang tlsthdp nhdt
-400.0 o oo 0 o0
. — Dybd a)
M Luong 1y Mifc 56
mv 8 bit 10 bit
DEC HEX DEC HEX
.3007 285 FF 1023 3FF e oo Khodng
3969 1020 3FC‘J I l bdo vé Mise tong tl cao nhit
vigsi 254 FE 1019 WFB .
Jasoo 240 FO 960 3CD 4 i dugng it
00 128 &0 512 200 —_ Mitc xed
Kheo#ng
! pdové .
as00 16 10 84 040 + : aire 8m bt
. 004
;233 1 o ; 023 . '| Mire lugng t hdp nhndt
-400.0 o 0 0 0047
—— Dubd

b)

Hinh 5-33. Quan hé gilfa cac mtfe tin hiéu tuong t thanh phan Cg, Cq
va tin hiéu s& thanh phan Cg, Cg ma ho& 8 va 10 bit.
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Cdc muc tin hiéu cia cac thanh phéan tin hiéu hiéu mau C’; va C’; theo chudn
soc mau 100/0/100/0 va cdc gid tri tuong dng cha tin hiéu s6 €', va C7 biéu dién
bing h¢ HEX duoc bidu dién trén bang 5-6 cho he théng 8 va 10 bit. Céc tin hidu
hicu mau 13 ludng cuc, va nhu vay, ching c¢dn phai dich chuyén 0,350 mV d¢ pha
hop vl bo chuyén dbi A/, von di yéu cdu tin hiéu don cuc.

Hinh 5-33 biéu dién cdc mic tin hiéu hiéu mau va cic gia tri méu biéu dién
bang 8 bit va 10 bit trong chudn mau 100/0/100/0.

Trong h¢ théng st dung 10 bit bifu dién méu, ¢6 1016 mitc lugng ti tr 4 dén
1019 (hay 1ir 004 dén 3FB h¢ HEX) dé biéu dién tin hiéu hiéu mau C, va C,. Xung
x0d duoc thiél lap tai mie 512 (hay 200 hé HEX). Mitc duong cuc dai cua tin hi¢u
tuong W duge xac dinh tai mic 960 hay 3C0 hé HEX. Céc khoang phong v¢ phia trén
v phia dudi bao gédm 1 mac 4 dén mitc 64 (004 dén 040) va o mic 940 dén 1019
(3AC dén 3F°B). Phin déng b cua tin hiéu chdi khong duge 18y mau. Khoang phong
v¢ cho phép mic tin hiéu twong tr c6 thé thay doi.

Cho: # = 10 bit bidu dién mau; f,,= 6,75 MHz; [, = 2,75 MHz;

V,=0,7992 V; Vi-V,= 0,7 V;

Gid tri §/Q) s tinh duge bang: S/Qg= 70,74 dB

Trong h¢ théng 8 bit, Gia tri S/Q s linh dugce bang:

$/Q s = 58,7 dB
5. Cau tric 1dy man

Trong tiéu chudn s0 hod tin hi¢u thanh phan sk dung cau tric 1&y mau tryc giao.
Tin hiéu video tuong tu duge 14y mau tai 1dn s6 bang boi s clia tén s& quét dong, tao ra
mat cdu tric cde miu duge xép 1an lugt theo cdc dong va theo cac manh. Do tan s 1ay
mau tin hicu chéi bang hai 14n 14n s& 14y mau tin hiéu hi¢u mau, cho nén s6 mau cua tin
hi¢u chéi cling nhidu hon hai 14n s¢ mau cta mai tin hi¢u hiéu mau.

SG cac mau tin hiéu chéi trén mot dong duge tinh béng f,/f;, . trong d6, f,, =
13,5 M1z va f, 12 1dn s6 quél dong. S6 cdc mau cia tin hicu chéi trén mot dong theo
tiéu chudn 525/60 duoc tinh bing 858, ddnh s0 tr O dén 857 va theo licu chuan
625/50 14 864, danh s6 tr O dén 863.

V6i tan s6 1y mau tin hiéu hicu mau f,, = 6,75 MHz, S0 cdc mau cta tin hi¢u hi¢u
mau trén mot dong theo tiéu chudn 525/60 duge tinh bang 429, ddnh s tir 0 dén 428 va
theo 1icu chudn 625/50 13 4324, danh 6 1l O dén 431, Tuong iing s& ¢6 720 méu tin hi¢u
chai dénh s6 tr O dén 719, v 360 mau ddnh s tr 0 dén 359 cla moi tin higu hi¢u mau
C, va C, trén mol dong tich cue cho ca hai ticu chudn. Khoang xod dong gém 138 mau,
W miu 8§ 720 dén miu 6 857 (Ldu chudn 525/60) va 144 mau tr mau s6 729 dén mau
¢ 863 (1iéu chuan 625/50).
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Hinh 5-34. Méi quan hé gilfa cac mau tin hiéu video va xung ddng bd déng trong hé
théng 525/60.
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Hinh 5-35. M&i quan hé gitta cac mau tin hidu video va xung déng b dong trong né
thang 625/50.
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Hinh 5-36. M&i quan hé gilta cac manh sd va tugng tu hé 525/60.

Du iigu . TR ; ; Dt ligu
video 56 > Xoa manh s {24 déng} -t video o
«— F=1, Bit 43U manh s3 1 — V=0
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. BA&ldaumanh tuong ty 2

[

300 4310 A 311 A 312 A 3134 3144 315 4 316 4 317 A4 3184 4 335 A 336 A

+ Ca hai manh s8 ¢ 288 dong tich cuc.
+ Xung xoa manh s8 1 gém 24 dong lién ti€p trén phan manh tich cyc 1.
+ Xung xoa manh s6 2 gdm 25 dong lién tiép trén phan manh tich cue 1.

Hinh 5-37. M&i quan hé gilta cac manh s& v& manh tuong tu hé 625/50.
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Hinh 5-34 va 5-35 biéu dién mdi quan hé gitta cdc méu tin hi¢u video va xung
déng bd dong trong ca hai hé thong.

INinh 5-36 bidu dién mai quan hé gifta cdc manh s6 vA wong ty trong tiéu chudn
525/60. Vi tri clia dong tich cuc trong manh s6 dugc sip x€p sao cho qud trinh xit 1y tin
hiéu s& khong thye hién theo timg nita dong. Theo d6, manh 1 ¢6 262 dong va manh 2
¢6 263 dong. Khoang xod manh bao gém 9 dong & ¢a hai manh.

ITinh 5-37 bidu dién mai quan hé gilta cdc manh s6 va Wwong ty trong 1iéu chuén
625/50. Vi tri cha dong lich cuc trong manh 6 duce sap x€p sao cho qud trinh xir 1y tin
hicu s6 khong thuc hién theo 1ing nia dong. Theo do, manh 1 ¢6 288 dong va manh 2
¢6 263 dong. Khoang xoa manh ctia manh 1 gom 24 dong va & manh 2 {3 25 dong.

5.7. CCIR60! - TIEU CHUAN TRUYEN HINH SO CO BAN

Viée lua chon cdc thong s¢ co ban cha truyén hinh s6 dugc dat ra wr nam 1972
thong qua cic 16 chic EBU, OIRT trén cor s xem xét cde ylu 16

e Thuén tién cho qud trinh san xuat, trao doi chuong trinh.

« Tinh tuong thich cia cdc thiét bi video s6.

e 1Dé dang trong vice x{t 1y tin higu.

Céac nguyén tac dude quan tam khi Iua chon cdc thong s6 la:

- Phuong phédp bién d6i dang tin hi¢u video truyén hinh: D6 1a viée st dung tin
hicu video mau hoan chinh; tin hiéu video mau thanh phan; tin hiéu chéi va thanh phan
tin hicu hiéu mau; tin hidu video mau co ban. Thyc 1€ nghicn ctu cho thdy phuong phép
bién ddi cde tin hiéu video thanh phan cho chét lugng 4nh thu cao hon tai cling mot tan
s& [dy mau va cling 3 bit bidu dién mu.

- Chon cdc thong 6 18y mau tin hiéu video: cau tric 1dy mau va tan s ldy mau.
Nhu da phan tich so v6i cde cdu tric 14y mau khdc, cu trice trye giao ¢ho chat hrgng anh
cao nhat vi vay chiing thudng duqc st dung. DSi v6i tan so ldy méu, dé dat dugc cde ycéu
cAu vé 14n s& Nyquist, s thuan ti¢n trong trac d6i chuong trinh, tan so 18y méu tin hiéu
choi 13 13,5 MHz. Tén s6 1dy mAu tin hiéu hiéu mau 1a 6,7 MHz cho anh khoi phuc von
chét luong anh cao. Viée tdy mau quan 1am dén vige chon s8 méu trén mot dong tich cyc
- thdi gian mang thong tin hinh anh cua dong dé. Tieu chuén truyén hinh st dung 720
mau cho tin hidu choi va 360 mau cho tin higu hicu s6 mau.

~ Lua chon loai didu ch& PCM. Loai PCM tuyén tinh ¢ho chat lugng anh cao nha.
Qua nghién citu, sir dung 8 bit thod man chdt lugng anh khoi phuc. S6 mic kegng t
cang 16n, vice bién doi tin hi¢u wong ty sang dang s3 cang chinh x4dc va cang it méo
jugng 1.
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Ticu chudn truyén hinh s6 co ban di duge cée t8 chic EBU, OIRT nghién cau,
trao doi va di dén thdng nhat véi 1en goi CCIR - 601. Tiéu chudn nay phi hop cho ca 2
h¢ truyén hinh 525 va 625 con duge goi 1a ticu chudn 4:2:2. Céc théng s& ticu chudn

truyén hinh s& co ban ducoce chi ra trong bang 5-7.

Bang 5-7. Chi tiéu truyén hinh s co ban

STY Théng 56 Hé 525/60 He 625/50
1 + Tin hiéu dugc sd hoa. Y, (R-Y)(B-Y)
+ Tdng 56 mau médi dong.
2 - Tin hiéu chdi: 858 864
- M&i tin higéu hiéu mau; 429 432
3 + Cau truc 18y mau. C&u truc 18y mau true giao, céj dinh, 13p lai theo dang,
manh va anh.
4 + Vi tri céc mau cic tin hiéy | Maucla (R - Y). (8- Y)duoc &y tai ::L‘.ii'ng mét diém
thanh phan. v@i cac mau Y 1€ (1,3,5,..) trén mdi dong.
+ Tén s3 |18y mau.
5 - Tin hiéu chéi: 13.5 MHz
- Tin higu hiéu mau: 8,75 MHz
5 + Phugng thfc ma hoa. Lugng tf hoa dong déu d?'i vdi tat ca céc mire,
Bbit/mau.
+ S& mau trén dong tich cue:
7 - Tin hiéu chéi: 720
- Tin hiéu hiéu mau: 380
+ Khoang cach tir diém cubi
8 cua d('?ng Jsé (t‘hdi‘ gia‘n ticih 16 chu ky nhip 12 chu ky nhip
cuc) dén diém bat dau cla mot
déng s6 mai.
+ Téng s6 mlc: 0 + 255 mic
+ Tin hiéu chéi: 220 mic
9 - Mirc den Mlc 16
- Mifc trdng Ml 235
+ Tin higu hiéu mau: 225 mire, déi xing qua tryc tar mire 128
TU ma tuang ng vai cac mirc O va 255 tuyét doi chi
10 | * Tin hiéu ddng bé. ging cho tin higu déng bd. TUmdc 1 + 254 ¢d thé
duae st dung cho tin hiéu video.
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5-8. TIN HIEU AUDIO SO
i. Khii quat vé audio s

Str dung cdc thi€t bi s& d& xir 1y, ghi va truyén tin hicu audio ciing nhu phoi hop
trong cac hé thénp video twong 1y can phai c6 cde bo bidn ddi A/D va D/A. X 1y 1in
hicu audio s6 ¢6 hicu qua cao khi bo bi€n ddi A/D khong fam suy giam chat luong
(in hi¢u, thi€l bj khong phic tap va tin hiéu ¢é thé duoc truyén di dudi cac dinh dang
phu hop.

Hién nay, cac thiét bi audio tiéu chufn nhu thiél bi bién ddi, micro. loa la cde
thiét bi trong tr. Nhu vay cdc tin hiéu lién tuc theo thiri gian cén duge bién doi sang
tin hiéu r&i rac phuc vy cho qua trinh xit ty & tin hi¢u audio.

Tin hiéu audio - -
A 1\ ' Tin higu 1&y mau

A {PAM}
/\ R
-\. R

_ Xung 3y mau Oidu ché
A Y biends [

L '

Hinh 5-37. Biu dién tin higu diéu bién xung trong mién thdi gian.

Y

A Pho tin higu
audio
Phé tin higu
audio 18y mau
> A
[ Fo f
Phé tan s& ldy mau ity ché
) “Séng mang" igu ché -
Bién do 9 biends [ 1 T i 2 t
k
fI-n'fr\n:u
T fim P

Hinh 5-38. Ridu didn tin hiéu didu bién xung trong mién tan sd.
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Bign ddi A/D tin hicu audio cling bao gom cdc giai doan 18y mau (roi rac hod
theo thai gian), lugng tr (& rac hod theo bien do) va mi hoa.

Qud trinh 14y miu twong dng véi qua trinh didu bién 1in hi¢u v&i tin hi¢u didu
ch la cdc xung cé tdn sG xudl hien bang tdn s¢ 18y mau. Piéu bien xung (PAM) Ia
moOt phuong phip duge st dung nhiéu trong bi¢n déi A/D tin hicu audio. Phuong
phdp nay duce bicu dién trong mién thai gian trén hinh 5-37 va trong mién 14n 6
irén hinh 5-38,

2. Bi€u dién tin hiéu

Cdc mau thu duge s& duge bidu dién bing mot ma nhi phan sau qud trinh lugng
10 hod bidu dién mau. Trong h¢ théng tuyén tinh 4 bit, ¢6 thé ¢6 16 gid tri d&€ mi hoa
mic¢ bién dé tin hiéu cho méi mau.

.l

L 4
1
L)

i !
T

a) Théi gian I8y mau va cac gia ti luong tir b) Cac mau thu dudc
Hinh 5-39. Bidu dién tin hidu véi 4 bit uong tir hoa.

Trong vi du trén hinh 5-39, mot séng dang hinh sin ban ddu duce xdc dinh
bang cac mAu Lai vi tri 14y mau. Cdc mau dugce lam tron (& mide gan nhat wong dng.
Sa1 6 gilta tin hicu ban ddu va cdc méau sau khi lugng (0 hod goi [ sai s6 luong .

Tuy nhicn trong thuce (€, ¢de gid tri nhi phan khong bicu dién mot cach true Lep
nhu trén hinh 5-39. Gid tr cta am thanh duce biéu dién bang dang s bl hai. So nhi
phan bén trai (MSB) chi d&u cda bién d6 tin hiéu. Vi du mot bicu dién tin hicu dudi dang
nhi phan trong h¢ théng 20 bit, ddi bién dé tin hi¢u duce bidu thi tir 71°FE dén 8000).

V@i tin higu ¢ bién do nhd, s8 bit bidu dién tuong tng s€ i1, va vi vay sai s0
lugmg wr s€ dnh huang cang nhidu dén tin hicu. Sai s6 lrgng tir ¢6 thé duge pidm nho
bang cdch tang s mite luong U, Cdc hé thdng bign d6i A/D o6 the st dung 16 hoac
20 bit bidu dién mau.
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Méi mot gid (ri mau sau khi lwong W duge ma hod bang cdc dang tin hi¢u khac
nhau phu thude vao yéu cdu truyén va ghi tin hicu. Cdc h¢ thong mé hod hay st dung
1% didu ch& xung ma (PCM), diéu ch¢ do rong xung (PWM), diéu xung ma vi sai
(DPCM) ...

Sa dd kh6i 16ng guat bd mé hod va gidi ma PCM duge vE 1en hinh 5-40. Tan
s¢ 1ay mau tin hi¢u audio theo tiéu chuan hién nay thudng duge 18y theo ba gia tri:
1dn s& 32 kHz: cho cac Gng dung truyén dan; tan s¢ 44,1 kllz dp dung cho cac he
ahi bang PAT. va NTSC sl dung bd phoi hgp PCM dé ghi va phit tin hiéu audio s,
(in s3 nay ciing ding cho ¢ in higu audio ghi trong dia quang hay bang ghi s0
(DAT); va 1dn s0 48 kilz 1a tin hicu chudn cho truyén thanh audio quang bd.

Tin hiéu audio Loc tranh e L wong tor Tin higu
fangtt —w  chéng phd Lay mau > hod » Mahod |, pom
Tin hiéu Gidi ma Khéi phuc Loc va bl Tin hiéu audio
PCM 1arma mau meéo > tuong W

Hinh 5-40. So 36 khéi bd mé hod va giai ma PCM.
3. Pac diém bo bién doi A/D va D/A

Ca hai qué trinh bith d6i A/D v D/A dCu tao ra sai sG cho tin hiéu audio. Cac
sai 0 nay khong qud 16n khi x¢t ching mot cdch doe tap, song vice st dung nhiéu
cic chuyén déi A/ v D/A sT tao nen cde sai sO tong theo muc tuong y hay cac
ahém tan 6. k& qua 1h anh hudng nghiém trong dén tin hicu andio. Cac sai 50 nay
¢ the duoe chia ra lam hai logi:

_ Sai s o Toc thong thdp: Tré nhém xuat hién khi mot nhém cac én s6 xudl hign trl
hom mol nhém cde 1n s6 khac trong phd 1in higu. Tré nhém lam mco tin hi¢u tdi 1ao. Ngoai
ra cae zon song trong bd foc ranh chong phd va bo toe Tl o o th¢ duuc tich lu§ va o ra
che sal &6 bien do gay anh huong dén tin hicu trong tu duoe tao lai.

_ Sai <& do bién déi: Cac gid i luong W xudl hien sai $0 khi tan sO xung fay
mau bicn déi, k6 qua 1a vi tri 14y méu khong thue sy chinh xidc. cde bo bicn ddi phi
tycn AD v DA cling ¢d cde sai s6 dang nay.

4. Mi ho# kénh truyén

Nhiim trdnh cAc sai 86 ¢d thé xay ra. cd thd siv dung cac bo Joc ¢6 tinh nang cao
v dudng diac luyEn bang phang va su dung 4y mdu véi tdn s6 cao. MOL phuong
phap khac 1a sir dung cde ma ¢6 1inh chat dac bi¢t, dé 1a ma NRZ (None Return 1o
Zero) v mi BPM ( BiPhase- Mark) trong kénh truyen.



M3 hod kénh duoce sir dung trong cdce hé thong ghi va truyén tfn hiéu s¢ d€ phai
hop cdc tinh chal clia ma va tinh chal cua qua trinh ghi, cla dudng truyén.

M3 hod keénh bién déi tin hicu ban dau thanh dang dong bit ¢6 mat do caoe trong
pham vi cia kénh truyén. Cdc thanh phan mot chidu va thinh phén tdn 8 thap khong
duoe truyén di.

D& truyén tin hicu s6 khong ¢é 16i trong kénh truyén thi yéu cdu mot 16¢ do
truyén tin hiéu nho hon gidi han dudng truyén ca kénh thong tin. Kha nang bi mal
thong tin s¢ giam khi thdn gian truyén hoac dai thong kénh truyén lang 1&n. Vi vay,
ma hod kénh 13 cén thigt d€ dat duoe hiéu qua ruyén cao nhat.

Céc kénh truyén ¢6 cae dac tinh truyén dat khdce nhau tai viing 14n s0 cao va tan
s¢ thap. Mi hod kénh dinh dang lai phé ctia tin hiéu duge truyén sao cho sal s3 Xuat
hi¢n 1a nhd nhat,

Nhidu cdc dang ma hod thong tin duge ding dé ma hod thong tin s6 trong céc
ting dung khac nhau, tuy nhi¢n ycu cau cta dang ma truyén 1a ¢d th& khoi phue dugc
tin hicu déng bo 1oL,

f, = 48 kiHzZ
TI h : l” T . .
:ldiizu Chuyeén ddi e Dinh dang M3 hoa Tin hiéu
Wiong A/D 16 bit Noi liep 1 AES BPM PCM

!

Cac bit dong bd va
Ts =2083 ps cac bit chi dinh

T

MsSB | 4 [ 1
0 0
1 1
1 1
0 a
4] ¢ LSB MSB
1 1
— 101.......101101 101..........101101
J \ 130 ps
- ‘—_. R
20,83 ys
,.‘ - - — —_——— [ ’.
1 1
0 0 s e
LSB 1 ! Cac tit 16 bil ndi tigp

Cac tur 16 bit song song

Hinh 5-41. So d& khdi boé ma hod AES/EBU va chuyén ddi song song ndi tiép.
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Cic ticu chudn AES/EBU xdc dinh moi trudmg truyén 13 cac day dén, cho dung
luong dudmg truyén cao theo tin hiéu ndi tiép (tin hicu thu dugc tr bd A/1Y 13 tin hicu
song song, s& duge chuyén thanh tin hiéu ndi 1i€p bang bo chuyén déi song song -
Nl tEp). Tin hicu clock duge xde dinh tai di€m bat dau trong qué trinh giai ma.
Dong bit theo tiéu chuan duge ma hod BIPM. So dé khdi bo bién doi ma truyén duce
v¢ trén hinh 5-41.

bac diém clia céc ma kenh truyén

- Ma NRZ: D6 réng mdi xung bang thii gian chu ky déng hé. Mie logic O tng
vl muc dicén dp thap nhai, ¢on muc logic 1 Gng véi mite dién dp cao nhat. Viee thay
doi gid i cde mau (L O thanh 1 va ngudc lai) s& lam thay déi mdc tin hiéu, con néu
tap lai cing mau thi mife 1in hidu khong thay déi. Do dé vai mot 1 nhiéu bit, trong
mat ¢ (rudmy hep dac biét ¢6 thé xuat hién cae chudi dai 0 hoac 1, va két gqlia & phia
thu ¢6 the tao lai tin hicu d6ng hé i chudi ma truyén dén.

- Ma BPM: O day luon luén ¢6 sy thay déi tai phan ddu ciia méi bit miu dir
licu va sy thay ddi nay s€ chia mdi mat bit (k& ¢a bit O va bit 1) thanh hai bit O va 1.
Nhu vay, s€ khong bao gidv ¢6 hon 2 gid tr1 "1 hoac "0" 1ap lai trong dong dir licu
ma hod bai BPM. Dong tin hicu nay ¢ mot dac tinh rat quan trong dé 1a cue tinh ¢hi
thay doi khi tin hiéu ddu vao 13 0 va gilt nguyén cuc tinh néu tin hiéu dau vao la 1.
Ma BPM cling da biét dén qua ma Manchester-1, va nd dudge st dung ma hoa céc tinh
hicu ding luu trf trén bang va 1a ma dinh dang tin hiéu audio ding trong ticu chuan
ALS/IBU, hinh 5-42.

—_— a—

J1 050 151 1 011011 0i0itigi00i1i1igi1iqi0

e LV DUUUL VL UL

Hinh 5-42, Dang xung tin hiéu ma hod BPM.

.
0

[ i

NRZ
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Chuong 6
KY THUAT NEN VIDEO SO

6-1. KHAI NIEM VE KY THUAT NEN VIDEO SO
1. Khai quit chung

Trong 14l ca cdc dang tin hiéu thi tin hi¢u truyén hinh chi¢m dai tdn 1dn nhat
cho mot kénh thong tin. Tin hicu video sd thanh phén (s6 hoa 8 bit) ¢d e do bit
bang 216 Mbil/s, Dai phd can thict d€ truyén tin hitu nay phai c¢6 bé rong khéng'
duGi (3/4)x216 = 162 MHz. Trong studio, truyén iin hiéu bang cap, ric ndi chal
luong cao va vdi khoang céch ngan viéc nén dai 1an chi mang tinh kinh &, viée
truyén tin hi¢u c6 thé thuc hién ma khong can nén, Song s& ril khé khan, tham chi
khong thé thue hién duoc vice truyén tin hicu video $0 qua v¢ tinh v do rong dai
(An mot kénh 27 MUz hodc qua hd thdng truyén hinh quang ba trén mat dal vai licu
chudn 7=8 MHz cho mot kénh truyén hinh tiéu chudn. Do vay, nén tin hi¢u video ia
cong doan khong thé thidu dé khac phye duge nhimg khé khan trén.

Nén vé co ban 13 mot gué trinh trong 46 lrong s6 licu (data) bi¢u dién lugng thong
lin cta mot anh hoac nhiéu anh dugc giam bt bing cach loai bd nhitng so lidu du thia
trong tin hi¢u video. Cdc chudi anh truyén hinh ¢6 nhiCu phan anh gidng nhau. Vay lin
hicu truyén hinh ¢ chita phicu di licu du thua, 1a ¢d thé bd qua ma khong lam mat
thong tin hinh anh. DO la cac phan x0d dong, xod manh, ving anh tinh hoac chuyén
dong ril cham, vang anh nén gidng nhau, ma & d6 cdc phén i lién 1iép gidng nhau hoac
khéc nhau rat {t. Thuong thi chuyén dong trong anh truyén hinh ¢6 thé duge du bdo, do
d6 chi cdn truyén cdc thong tin vé chuyén dong. Cde phan wr lan can rong anh thudng
pidng nhau, do dé chi ¢dn truyén cdc thong tin bicn déi. Cac hé thdng nén st dung dac
tinh nay cla tin hi¢u video va cac dac trung ciia mat ngudi (1a kém nhay véi sai s6 trong
hinh anh ¢6 nhidu chi it va cdc phén chuyén déng). Qud trinh sau nén anh la dén
anh dé 1ao lai anh gdc hoac mot xap xi anh goc.

Sur phit trién ctia k¥ thudt s6 va vice st dung cong nghé O vao k¥ thudt truyén
hinh lam cho khadi ni¢ém "nén video™ tr& thanh d¢ tai néng héi trong nhitng nam gan day.
That ra khdi niém nén video da ¢6 tr nhiing nam 1950 ciing v&i sy ra doi cua cac hé
truyén hinh mai. 16 1a nén do rong bang tan bang k¥ thuat uremg 0. O day, ba tin hiéu
thanh phin mau (R, (7, B3) v6i 1éng bé rong dai thong 15 Mlz da duge nén trong mét 1in



hicu video mau téng hop duy nhét vdi bé rong dai thong bang 5 MHz. Dai thong 1an
duge giam ba Idn, hay néi mot cach khdc, h¢ s6 nén bang 3:1.

Nén video trong nhimg nam 1950 dugce thue hién bang cong nghé wong wy véi §
s0 nén thap. Ngay nay, ¢cong ngh¢ nén da dat duge nhitng thanh wu cao hon bang vicc
chuyén ddi tin hiéu video tlr tong tu sang s6. Cong ngh¢ nén s6 doi hoi nang luc tinh
todn nhanh, song v6i su phat trién cila cong nghé thong tin, nhat 1a tir khi Shannon trinh
bay quan niém xdc sudt vé thong tin va cach bicu dién truyén va nén chidng, thi diéu nay
(3 khong con 1a trd ngai v nén anh cang trd nén quan trong.

Tir nhitng nam 1980, cdc nha khoa hoc da dat duge nhitng thanh tyu quan trong
trong viée nén tin hiéu video va audio. C6 rét nhiéu hang san xudi thi¢t b1 nén, nhung
déu dua trén hai dinh dang nén rét phé bién 1a JPEG va MPEG. '

2. M6 hinh nén anh

H¢ théng nén video gém ba thanh phan cos ban nhut hinh 6-1..

a - o T 5. 2 e ! |
Ngudn : Biéu dién Luong cante| ¢ | xay | ] Giaiwr Gidi Bidu dién | +  Yideo
™ thuan loi tirhod [ ma [7| Kkénh ma [ LTH [ thuanig [ kbol
h 1

M3 haa video '

Gidi ma video

Hinh 6-1, M& hinh hé thdng nén video.

G 1dng ddu tién clda bd ma hod video, tin higu video duce trinh bay dudi dang
thuan tién dé nén ¢ hicu qua nhét. Diém cot yéu la phai xdc dinh cai gi duge ma hoa.
Sir bidu dién ¢6 thé chita nhiéu méu thong tin dé mo (4 tin hi¢u hon la chinh tin hicu,
nhung hdu hét cde thong tin quan trong chi 14p trung trong mot phan nhd cla sy mo ta
nay. Trong cach bicu dién ¢6 hiéu qua, chi ¢6 phan nho di ligu 1a c¢én thiél d€ truyén cho
viée 141 tao lat tin hi¢u video.

Foal dong thi hai clia bo md hod 1a lugng tir hoa, gidp roi rac hod théng tin duge
bidu dién. DE truyén tin hitu video qua mot kénh s6, nhiing thong tin bidu dién dugc
firong 1 hod thanh mot G hitu han cac mic.

Hoat dong thi ba 1a gdn céc tr mad. Cac tr mé nay la mot chudi bit diing dé bidu
dién cac mudc lugng W hod. Céc qué trinh &€ nguoc lai trong bo gial ma video.

Méi hoal dong ¢& gang loai b phéan du thira trong tin hiéu video va tan dung su
gi& han cua h¢ thong nhin cia mét ngudi. Nho bd di cde phan ur du thua, cdc thong lin
gidng nhau hoac ¢6 lién quan dén nhau s¢ khdng duoc truyén di. Nhitng thong lin bo di
ma khong anh hudng dén viée nhin, cling s€ khong dudc truyén di.

3. Du thira thong tin trong tin hiéu video

Nén 6 lieu 12 qud trinh gidm luong & ligu can thiél dé biéu dién cing mot lugng
thong tin cho tru@e. Can phai phan biét gilta s& liéu va thong tin. Thuc 1& s6 licu va
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thong tin khong déng nghia véi nhau. 86 lidu (va do dé tin hiéu) chi 1a phuong tién dung
dé truyén tai thong tin. Cling mét luong thong tin cho trude ¢6 thé biéu dién bing céc
luong s6 ligu khic nhau. Vi du, néu hai ngudi khdc nhau ding s6 tr khdc nhau d¢ ké
cung mot ¢du truyén, s€ ¢ hai version khdc nhau cta cau truyén va mot ¢6 chia s6 tiéu
khong ¢h y€u; n6 bao gém s& licu hoac twr khong cho thong tin thich hop 1dn xac dinh
da bicl. 6 13 do né da chia dO du thira sé lidu.

P06 du thira 86 licu 1a van dé trung 1am trong nén anh s&. Panh gid cho qué rinh
thuc hién giai thuat nén 13 u 18 nén (C,) duge xdc dinh nhu sau: N&u N, va N, 1a luong
s¢ lidu trong hai 1ap hop s licu ciing duge dang dé biéu dién mot lugng thong tin cho
trudsc thi do du s¢ lidu twong d6i R, cia (ap hop s¢ licu thi nhat so vdi tap hop s¢ licu
thit hai ¢6 thé duoe dinh nghia nhu sau:

II{.’J — 1’ - 11"(:3\.'; (6'] )
rrong doé:
Cy=NJN, (6-2)

Trong trudmg hop N, = N, thi C, = 1 va R, = 0, ¢6 nghia 14 so vGi 1ap s6 licu tha
hai thi 1ap s& licu thit nhat khong chifa s& licu du thira. Khi N, << N, thi €, 1ién G0 vo
cling va R, 1i€n 161 mot, ¢6 nghia 12 do du thira s8 liéu tuong déi cda 1ap s6 licu thif nhat
12 kha 1ém hay tap sd licu thit hai d8 duge nén khé nho.

O day 6 su k€t hop gitta ti 1é nén va chat lugng hinh anh. Ti 1¢ nén cang cao s&
{am giam chal Juong hinh anh va nguoc lai. Chat lugng va qua trinh nén ¢4 thé thay doi
wy theo dac diém caa hinh anh nguén va ndi dung anh. Ddnh gid chat lugng anh duge
d¢ nghi tinh & bit cho mot diém trong dnh nén (N,). N6 duce xac dinh 14 16ng s6 bit &
anh nén chia cho 1éng s6 diém:

N, = 8¢ bit néniSo diém (6-3)

Ta tim hiéu hai loai du thita trong anh 3 1a du thita thdng ké va du thira do cam
nhan sinh 1y cha mat ngudi.
a) Dhe thira thong ké _

[ldu nhu 13t ¢4 cdc anh déu chiga cdc thong tin tring lap. Trong cdc hé thong
khong st dung k¥ thuét nén, cac thong tin tring l&p nay dugce lap di lap lai trong
ddng tin hiéu dé tao lai nhitng viing hinh anh tring nhau trong toan bd buc anh, va
tao ra su du thira thong tin. Sy du thira thong tin ndy khong chi 16n 1ai trong pham vi
mot birc anh (goi 1A du thira theo khong gian), ma con c6 & trong cic buc anh lién
nhau trong chudi cac bie dnh tao thanh khung canh truyén hinh (goi ia du thira theo
thivi gian). Vi du, khung canh mot bau rdf xanh s& tao ra rét nhidu di€m anh mang
thong tin nhu nhau, va ching chi duge mé hod mot 1an tai bd ma hod, roi sau d6 duge
piai ma tai nhitng vi tri cdn thiél tai dau thu dé 1ao lai khung canh nay. Qud trinh xdc
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dinh gid tri diém anh tring hop trong mot khung hinh duge goi la qud trinh gial
tuong quan dif tigu. Bidn doi cosin rdi rac la mot yua trinfi nhu thé, trong bién doi
nay, hau hét nang lugng cia motL khoi cde diém anh duoc 1ap trung vao cdc phan
¢6 hé s8 bién ddi thap nhat.
b) Dt thita do cdm nhdn sinh 1y cita mal nguot

Céc gid tri mau duge s6 hod trong mot bic anh khong hoan todn déng nhat vai
hé théng cam nhan cla mal ngudi. Khi he thdng c¢am nhan anh sang khong nhin thay
mot 133 nao d6, 161 nay & khong lam anh hudng dén chal lugng anh tdi tao. Nha vay,
6 thé cét bét hoac tham chi loai bd mot s¢ miu ma khong lam giam kha nang thu
due anh trung thue cta ngudi xem. Thue nghiém cho thdy rang trong anh truyén
hinh chia nhidu cac thong tin ¢6 thé loai bod di nhu thé.
4. Sai l¢ch binh phuong trung binh

Mot dénh gid thong ke khace ¢d (h¢ danh gid cho nhiéu giai thudt nén 1a sai léch binh
phuomg trung binh so véi anh gée RMS (Root Mcan Square) duce tinh b bicu thic:

1 il al
RMS = ~ X X . 6.4
» Z( F— XD (6-4)

trong ¢6:  RMS - sai 1¢ch binh phuong trung binh;
X - gia tri di€m anh ban déu,
X, - gia tri diém anh sau khi giai nén;
n - 16ng 6 diém anh trong mot anh.
RMS chi ra su khdc nhau thong ké gitta anh ban ddu va anh sau khi nén. Pa so truimg
hop khi nén chét ligng cla anh nén [a 161 vGi RMS thap. Tuy nhién, trong mot s6 tnemg hop
¢ thé xay ra fh chét luong dnh nén véi RMS cao 16t hon énh nén vl RMS thap hon.

6-2. LY THUYET THONG TIN - ENTROPY

Luong thong tin chia dung trong mot chi tiét hinh anh 4 I¢ nghich véi kha nang
xual hi¢n cta nd. NOi mot cdch khac, mot su kicn {t xay ra s& chita dung nhicu thong tin
hon mot s ki¢n ¢é nhi¢u kha nang xuat hicn. Da&i vai hinh anh, lwong thong tin cha mdt
hinh anh bang 16ng s6 lugng thong tin cha ting phan t (pixel) anh.

Entropy do gid tri thong tin trung binh chifa dung trong mot bic anh. Va theo
d6. entropy ciing xac dinh lugng thong tin trung binh nho nhét bidu dién b moi gia
tri nhi phan qua qué trinh mé hoa, d€ bao toan duoc kha nang khoi phuc anh 16t.
Theo 19 thuyét, do dai trung binh cua mot (¥ ma (cling tuong dwong vai téc o bit thu
dudic) qua mot phuong phép nén khong thé nao nho hon entropy cla bic anh duge
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md hod. Nguoc lai, 16¢ do bit sau khi nén nho hon giGi han entropy cua biie anh, mot
<& thong tin cha bic anh s& bi mat.

Theo guan diém cua ly thuyét thong tin, lugng thong tin cta timg phén wr anh duoc
dinh nghia 1 logarit ca s¢ hal clia nghich déo xdc sudt xudt hicn cia phan 10 dnh do

H{x,) = log, =—log, P(x,): (6-5)

1
Px,)
trong dé:  I(x,} - luong thong tin cta phin wr anh x, (ducce tinh bang biu;

P{x ) - X4c¢ sual xudl hién cla phin wr anh x,.

N&u mat hinh anh duge bidu thi bang cdc phdn W x,, x,, x,... Xdc sudl xuadl hién
cla g phin W wong Gng s¢ La Pl ), Plxs) Plx).

BicL duoc luong Lin tite cla Wimg phan (o anh chua du, con can phai bi¢t duge lugng
tin (e binh quan cha ¢a 1ap hop cde phén ta anh cta hinh anh. T.rong tin tie binh quan
fy ngudi ta goi 14 entropy, duge biéu dién bang bicu thic binh quan thong ké sau: Goi
luemg thong tin trung binh cta hinh anh 13 H(x) (entropy cua hinh anh), ta ¢o.

H{x} = Z P{x ) (x )= _Z P(x))log, P(x,) (6-6)

Po dai trung binh cta mot t ma 1a gid tri trung binh thdng k& cla 14l ca cde tr mé
trong mAt bd ma. C.F.Shannon da chi ra rdng "o dai trung binh cda mot tr mé khong
thé nao nho han entropy cta ngudn s6 ticu ducge mi hod”. Do vay, entropy cua hinh anh
12 Mot gid tri 6 ¥ nghia quan trong, bdi né xdc dinh s6 luong bit trung binh 1&i thitu cdn
thi¢t d& biu dién mot phan 1t anh .

Trong cong nghé nén khong 16n hao, entropy [a gidi han dudi cua ti 80 bit/pixel.
NEu tin hicu video duge nén véi Ui s& bit/phan W nhd hon entropy, hinh anh s& bi mat
thong tin v qua irinh nén s& ¢6 ton hao.

Vi di- Xét hai block anh trén hinh 6-1, méi block ¢6 8x8 = 64 phan tit 4nh. Block
anh 1 bao g6ém 63 phan (i ¢4 gid tri "0" v mot phén tir o6 gid i "1". Block anh 2 bao
pém 32 phin 1 ¢d gid tri 0" vit 32 phén urcd gid i "17

Theo (6-6) ta ¢6 eniropy clia block anh | bang:

H, (x) 63 1oe. B3 Lo, L Z 0116 bit/phan
xy=—-—1log, ——--—log, — =0, it/phan
| 64 564 64 22 64 P
Fniropy cta biock anh 2 bang:
32 32 32

32
Hoix) = - 2 log, 22 — 22 1og, 22 = 1,0 hit/phin ti
fo(x) = g 108: (=g 108: gy = 1O Di/phén
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o 0 0 0 0o 0 0 O 6 4 1 0 1 0 1 0

o 0 0 0o 0o 0 0O 1 T+ 0 1 0 1 0 0 1

0 0 0o 0 0 0O O O 1 49 0 1 0 1 1 0

o 0 0 o 0o 0 0 O g 1 0 o 1 1 0 O

¢ o0 0 0 0 0 0 O 10 0 0 1 0 1 1

o 0 0 Q o o 1 0 1 1 1 1

o 0 0 0 o 0 0 0 o 1 0 1 1 1 0 1
I_0 0 o 0 ¢ 0 0 O o 1 0 0 0 1 0 Q0

Hinh 6-2. Luong thang tin trong anh.
Nhu vay, s& fuong bit trung binh (61 thidu ¢an thict dé truyén mot phan ur anh doi
& block anh 1 bang 0,116 bit/phan 1r va d6i voi block anh 2 bang 1 bit/phadn 1, ke la,
block anh 2 chita lugng thong tin nhiéu hon block aph 1.

6-3. CAC PHUONG PHAP NEN VIDEO SO
1. Nén khong mat thong tin

Nén khong mal thang tin cho phép phuc héi lai ddng tn hiéu han dau sau khi
gial nén. Day lamdt qué irinh ma hda c6 tinh thuan nghich. H¢ s6 nén phy thude vao
chi tié1 anh duge nén. Hé s6 nén cla phuang phap nén khong mal thong tin nho hon
2:1. Céc k¥ thuat nén Khong mat thong tin bao pom:

a) Md hod véi d¢ dai (ciia tic md) thay déi(VIC)

Phuong phap nay ¢dn dugc poi 1a ma hod Huffman v ma hod entropy, dua trén
kha nang xudt hién cla cac gid iri bién do trang hop trong mot hic anh va thiél 1ap
mot 1 ma ngan cho cac pid Lri ¢6 (4n sudl xudl hicn cao nhat va 1 ma dai cho cic
gid i con lai. Khi thuc hién giai nén, cac thiét lap ma trang hyp s¢ duge it dung dé
tao lai gid tri tin hicu han dau. Ma hod va gial ma Hulfman ¢6 thé duge thue hién
mot cach dé dang bang cich st dung céc bang tim kiém.

b) Md hod voi do dai (ciia tic md)y dong (RLC)

Phuong phép nay dua trén su lap lai cla clng gia tri mau d¢ tao ra cde ma dac
bict bi¢u dicn su hit dau va k&t thde cta gid tri duoe lap lai. Chi cdc mau o pid tri
khac khong mai ducc ma hod. $G mau c6 gid tri bang khong s& dugc truyén di doc
theo ciing dong quét. Cudi cung, cac chudi O duoc tao ra bang gua trinh gial wong
quan nhu phuong phdap DCT hay DPCM.
¢) St dung khodng xod dong va manh

Ving thong tin xod duoc loai bé khoi dong tin hi¢u d truyén di vung thong tin
tich cuc cta anh. Theo phuong phdp do, thong 1in x6a dong va xod manh s¢ khong
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dwge ghi gilt va truyén di. Ching dugc thay bing cdc dit liéu dong bd ngén hon tuy
theo cac dng dung.

d) Bién déi cosin roi rac (DCT) .

Qua trinh DCT thuan va nghich duge coi 1a khéng mat thong tin néu d dai
ma hé 6 12 13 hoac 14 bang 14n doi véi dong video s6 sit dung 8 bit biéu dién mau.
NE&u do dai 1y ma he s& cta phép bién doi DCT nhd hon, qué trinh nay trd nén ¢6 mat
thong tin.

2. Nén c6 mat thong tin

Nén ¢é mat thong tin st dung hai hoac nhiéu hon cdc k§ thudt xa 19 nham dat
duge mot su bidu dién ma hod thuan loi tin hiéu hinh anh. Nén ¢é mat thong tin dat
duce he $6 nén cao hon so véi phuong phdp nén khong mat thong tin, vao ¢d 2:1 dén
100:1. Sau khi nén, mot s thong tin s& bi mat va chéat lugng anh bi suy hao do qua
rinh 1am tron va loal bo gid tri trong pham vi khung hinh hay gita cdc khung hinh.
Suy hao chit lugng anh s& khong trdm trong khi k¥ thuat nén nam trong gidi han cha
su cam nhan cua mal ngudi. HE s6 nén ¢6 thé thay déi theo chi tiét anh, va cho phép
a0 ra ddng bit ¢6 16¢ dd khong doi, phuc vu cho cdc iing dung luu tri va truyén dan.
Tdée do dong 8 Héu dat duge trong he théng nén cd mat thang in phu thude vao ytu
cdu chat luomg anh can ¢d.

a) Ldy mdu con (Subsampling)

Pay 1a mol phuong phap nén rat ©é higu qua, song do phan giai caa anh sau khi
214l nén giam so v(3i anh ban dau. Vi vay, k¥ thuét 1dy méu con khong 4p dung cho
tin hicu chéi. Phuong phdp ldy mau con tin hiéu mau, chang han nhu cau tric 18y
mau 4:2:0 hay 4:1:1 dugc dung trong ing dung ghi, trong khi cau tric 4:2:0 duge su
dung trong cdc dng dung san xudt va truyén dan chuong trinh MPEG.

b) Piéu xung ma vi sai (DPCM)

1.4 mot phuong phdp ma hoa du dodn, thay vi truyén di toan bo céc mau, k¥
thuat ndy chi ma hod va truyén di su khac nhau gilta cdc gid tri mau. (id i sat iech
duce cong vho gid tri mAu da duge gidi ma trong qué trinh giai nén dé€ tao lai gid tri
mau can thiél.

Qué trinh DPCM 1am giam lueng entropy cia tin hi¢u ban ddu. Tél ca cic gid tri
sai 1¢ch giita cdc mau 14p trung quanh gid tri O vi trong cdc anh su xuét hién cdc vang
déu ¢6 kha nang cao. V@i cac anh ¢ do chi 1ié cao, cde gid tri sai 1¢ch 16n giita cac mau
¢é thé duce luong 1 hod thd (bang Tuong tr hod wyén tinh), do cam nhan cia mat ngudi
giam theo do chi 1@ caa anh. Cde phuong phdp nén kél hop st dung luong 6 hod thé
cide gid ui sai lech va k¥ thuét ma hod VLC cho cdc tin higu thu duec.
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Nhim tranh cac 161 ¢é thé xudt hign trong khi truyén, mot mau ddy du duge pii
di theo chu k¥ nhél dinh, cho phép cap nhat duge cde gia tri chinh xdc. Ma hod
DPCM ciing st dung thém céc ky thuat du doédn vh luong W hoa thich nghi d¢ hoan
thicn them k¥ thuat nén nay.

¢) Luong tir hod va md hoda VLC cde hé 6 DCT

Phai hop ba k§ thuat nay cho phép bi€u didn mot khai cdc didm anh bing mot
o it cic bil, do d6 tao duge mot hicu qua nén ril cao.

6-4. BIFN BOT COSIN ROT RAC

Bidn doi cosin roi rac (DCT) xu 1y cde gid trl 4 licu cla khéi cac diém anh
dudi mot khat cde he so trong mién 14n s¢. Hinh 6-3 minh hoa qué trinh ma hoda DCT
mot chiéu gém 8 diém anh bicu dién tin hicu chéi trong tiéu chudn |dy mau 4:2:2.

[Tinh 6-3a minh hoa bién do hidu dién cua 8 diém anh tuong dng. Muc trung
binh thanh phan mot chifu va su hi¢n ddi diém choi cho trén hinh 6-3b va c. Pho 1dn
trong hinh 6-3d minh hoa su thay doi bién do doc theo 8 bit ndy va trong pham vi dai
1dn s6 w0 O dén /.72 = 6.75 Mtz Méa hoa DCT thue hién chia déi phé nay thanh 8 dai
hing nhd hon, tuong dng v mbi dai bang 14n €6 moL he 6 dac trung cho nang
luong cua tin hicu trong dai bang Lén d6. Hinh 6-3¢ vit [ minh hoa céc bang tén tin
hicu chéi rieng 1T v gid it he 0 Lo Gng cua chung.

Gid tri ddu 1ien ben trai dac trung cho mite gia tri thanh phan mot chiéu cia tin
hicu - poi la h¢ s¢ DC. Tu trdi sang phai, cdc he s6 1dn luot biéu dién cac thanh phin
1an s& cao hon trong Uin hicu ban dau. Céc h¢ s6 nay duge goi 13 he s0 AC. Trong
mot bac anh, khoang trong du thita r4t 16m, vi vay, rit nhidu trong hau het cac he &0
AC nhan pid tri O hoac gén O.

PE dat duge mic gidl irong guan not dung bie anh cao hon, ¢é thé st dung
phép hidn doi DCT hai chiéu cho khoi 8x8 gid tri cac diém choi. Cac khoi 8x8 he s0
OHCT duge tao thanh vdi he s6 rén cung ben trdi 1a he 6 DC bifu dién muc trung
binh mot chiéu cua tin micu trong khi 8x8 diém choéi tuong dng. MO vi du ma hod
DCT hai chidu cho khéi 8«8 diém chéi duoe minh hoa trong hinh 6-4

Qua trinh ma hod DCT thuan cho khai 8x8 duae xde dinh nha sau:

Fav) = E_(H)( (\)ZZ fa, )C()S—zﬂj)?ﬂ CObQ’iI)‘_}T (6-7)

16

trong d6:  fti ) - cd¢ miu ban dau trong khGi 8x8 diém choi;
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Favy - cac hé s8 bién déi DCT khai 8x8; ¢ - 14n s chudn hod theo chidu
ngang (O<u<7): v - 14n s6 chudn hod theo chiéu ding (O<u<7); Cfu), C(v) nhan gia

i 1/4/2 vGiu, v=0:C(u), C(v)=1 nhan gid i ldu, v=1,2, ... 7.

& diém chdi lién nhau trén mot dong

t

9B | 92 | 95 801 75| 82 | 68 | 80
Bién db l
diém chéi
b
98 —
[,
x.,_//\\
-\“'h-.._
0
) Bién dé chéi chia 8 didm anh lign tidp trén
mot dang
Hién do gia tri
digm chéi
F 3
\ N
0 e \

P
™

c) Bién ddi bién A& so v4i mlc trung binh

Nang itidng
&

&) Phan chia cac dai phd

fo2

v

Mitc DC diém
choi
»
0 t
b} Mic trung binh TIC clia khéi 8 diém anh
{1x8)
Nang lugng
3
t >
0 £.12 '
dy Phé difm chéi trong khdi 1x8
Nang lugng
F 3
0 'L f
591|106 | -18 | 28 | .34 14 | 18] 3 ‘
/d 5\ /
V -
Hé s6 DC Cac hé sd AC

f) Cac giatri hé s6 DCT 1x8

Hinh 6-3. Minh hoa qua trinh ma hoa DCT mat chiéu.

259



Bién dé
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Bign do
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Gia thi cac hé 38 sau bién ddi DCT

v
Tan sd

Hinh 6-4. Minh hoa qua trinh ma hoa DCT hai chigu.
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Vi he s6 dau tién, cdc tan s6 chudn hod 1 va v déu bang 0. Do dé, he s6 DC
nay dugce Llinh bang:

. 1 -~ _
F(0,0) = = 2.2 f(.K) (6-8)
8 FIRLE SN

Bidu thic nay xdc dinh 1éng 18t ca céc gid i diém anh trong khai 8x8 va chia
cho 8. K& qua cta bidu thic trong duong 8 1dn gid tri trang binh cdc diém anh (rong
khoi duge bidn doi.

Khi bién déi DCT dp dung cho cée lin hi¢u video s& thanh phin Uy, Cy. Cp. ciC
1in hicu mau Cg Cp 6 bién do cuc dai 1a +128 (gid tri nhi phan) trong hé¢ théng su
dung 8 bit biéu dién mau, va tin hiéu chéi Uy ¢6 bign do 1 0 dén 255.

Hé don gian cho viée thidt k& cac bd ma hod DCT, tin hicu chéi U/, duge dich
xudng muc ngang hang vGi miéc Un hic¢u C,. C, Khi giai ma, muc 128 s& duge cong
vio dé thu dugc Uin hicu chéi U/, ban dau.

Nhu vay, mot bd bién ddi A/D 8 bit s duge sir dung dé tao ra cde khdi tin hiéu
chéi Uy, v6i gid tri mde nhi phan (i -128 dén +127. Do do, gid tri cac ht s6 DC cua
Khéi bien déi DCT tuwong dng tir -1024 d&n +1016.

V@i cac he s6 AC, 1 va v thay aditr 1 dén 7, Clu), Clv) = 1. ¢0 pid tri cuc da
trong pham vi +1020, phu thudc vao bidu thite bién doi DCT thuan.

Ma (ran 8x8 cdc he «& DCT thu duoe c6 he s6 DC 16n, dac trung cho gid tri
trung binh cta thanh phin | chiéu cia Khéi 8x8 (rrong vi du trén hinh 6-4, gia tri DC
bang 591), va rat nhitu cdc hé s6 AC cé gid tri nho, bidu dién cho céc thanh phan tan
& cao theo huéng ngang va hudng thang ding. Cac ht ¢ AC theo chitu npang
thutmg 1dn hon cae he s6 AC theo chidu thang ding.

iinh 6-5 minh hoa mol vi du cua bién 4éi DCT mot khoi gém cée dicm anh
den va trang xen KE tuong Gng ¢6 gi4 tri nhi phan 1a O va 255. Sau khi dich chuycn
e -128 thu duge gid tri 1a céc didm 14n lugt thay ddi gilta -128 va +127. Khoi céc
diém anh nay 1a khéi ¢6 sy biln déi 16n nhil gitta cdc di€m anh, va cling ¢6 he sG
DCT 16n nhat. Mac di ¢6 nhifu he ¢ (4n ¢ bang 0, gid tri cha céc he < tAn 86 cao
déng vai rd guan trong trong viec tao lai hinh anh khi bién ddi nguge DCT.

Trong vi du trén hinh 6-5, néu loai bo 141 ca cac hé s& AC va chi gilt lal he s6
DC thi sau khi bign déi nguee DCT, Kkhéi diém anh thu duge 13 mot mang man Xam
¢6 gid 1ri trung binh hidu didn bosi he $6 DC. Thye 1€ thi mot mang gém cde O trang
den xen k@ (dang ban cd) cling & cho 1a cam giac nhu mot mang mau xam khi kich
Lhude cae © va gée nhin nam & mot giGi han nhét dinh. Theo nguyén 1y d6, ta ¢ 1hé
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str dung bo joc thong thdp bang cdch loal b cdc he s¢ thanh phén 14n $0 cao tuong
Gng trude khi bién doi ngude DXT.

a) Khdi 8x8 cac diém choi b) Khéi cac hé s DCT
f{1.x} tuong ung Flu,v)
o | 7 o u 7
L4 ‘12?]-12}3] 12:[-125 1271128 12?1-&1 v\ 43'] a || glofolcyo oJ
7 .ml 12?|-13| 17t | 13| 127 -1za|| "ZJ N \ 33 |I olam| oo 156\
1
R e I B R 1.zr||-'.zs| 0 | o I olelojejege |
T —_— 1
28| 17 | 15 127 | 1) 17 | 1z o ] 3@| olala '] | o1
T 1 Bién dai DCT
127 -1 10| 1B) 17| B 127| 13| ol e l claolw || olula
.1za|| 12?\-1%\ sz | | 177 s 12?, o 56‘ sles)oo|ws] o)
12?[-1m[| ‘.2?\-128 177 | 18| 127 -126|] alo \ ololo|lolo|e
.125] 123\-123\ 17| 128) 177 | 1B 12?[ a m\ ol o |29a s
0 7 0 7
v’:|o|o ololole 5l v\ 1B|11‘i10 1 2-1]40 51671‘
4
i 3 ‘ 0 2 o] l 1 o 3 1 | 1 l 14| 1@ 2
7 l 72 * | wlee| s
c-|c'i nfo D|' ¢l o T I a ) &7 | o !
1 i
nro2yoy2fe] 3‘ ] | 2| g1 w7 | 0| 6
| | | P d |
Fz_oku o r|-:1 u O_I ‘B 22|3? el o | el ws| 7!
1 Ir ) —]
o||1|| ol 1 ]eyile]s] 24|:se|5&, o2 | o1 | 04| e 2|
| i i |
ol o |i o a || oclor o 49[ 5a| 7ol ar | s 2| |
1 ]
] 4 T
ol 3|2 alalofe! & ¢ e @
|_l°| 5 | \ || % JB‘I‘I2]1[IJ ceaa
¢} Cac hé e8 DCT lugsng tl d} Bang trong s&
hoa va chuén hda Fq(u,v) Qv

Hinh 6-5. Tao khéi DCT 8x8 (anh dang ban cd).

6-5. MOT SO MA DUNG TRONG KY THUAT NEN
1. Ma RLC

Su lien ép lap di 1ap tai cac diém anh trong anh s& xudl hidn ta do sy tuong quan
pilla ¢ didm anh, dac bict doi vai anh 2 mue (bi - level images). T sy lap di lap lal
ndy. mot phuong phap nén da duoe xay dung trén co s sudung 46 1an lap cha cac diem
Anh. vi phueng phdp nay duge goi 13 RIC - Run Length Coding. R1.C tach chudi cdc
gid (ri pidng nhau va bidu didn nhu 1a mot i6ng. Khi gidn gia (ri nay ao lai s0 lan bidu
dién 1ong. K§ thuat nay chi ¢o thé dp dung cho cde chudi symbols uyén 1inh. Do 6, khi
dp dung cho sa ti¢u anh hai chiéu, hinh anh duge téch thanh mot chudi cde dong quct.

Ta ¢o hat cich d¢ ma hoa R1.C:
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a) Tao ra nhiing tr md cho méi do dai chay va k&t hop vdi symbol nguén.

b) St dung mot s6 do daj chay va 1 symbol ngudén néu nhu symbol ngudn khong
phai la mot s6 hay mot ky 1ur dac biét d€ chi ra cho mdi symbol ngudn.

Ky thuat RI.C duge dang cho cdc h¢ 50 luong tr hod 16t hon 13 dung truc ti€p cho
$O ligu anh. Hai vi du vé dnh 6 vi k&t qud ma hod RLC cla né duoc 1hé hién trén hinh
6-6a va 6-6b,

Digital image RLC
BIBEESPSEEIIT5555555553555585 0%
PESSETETIIT5S 1 * SSE8555I555558 1482*14%
PSEEITIEES A4 5ETSEE5535456 12822027123
BEEHEEEIEG - nrnnanrregoeastesy 1082*6°2°10%
PHEEERFEFS " AAAnAn 3583855556 10$2:642*10%
BHEBEERGBE = AnAAANL 1EL0RLSEETE 10$2°642*10%
FEESBSPESG - ~annans vgresresesy 10527642108
FEBSEEFEEIEES" A1 SEETEBIIEETSE 12822024128
PESEEEST555355 5555555558565 1452*14%
PEIGESIIFETEE5E32555553555556 30%

a)

Digital image RLC
000001 1111000000000000GO000000 4wsh17
000C00111110000000000000060000 5w5b16
900000011111000000000000000000 BwSb15
00000000 111110000000000006G0000 7w5b14
0000000001 11110000000000000000 8wbb13
000000000011 111000000000060000 Bwiah12
000000000001111100000000000000 10wSb11
Q0000006000001 111 1000000000000 11wbb 10
b)

Hinh 6-6. Cac Vi du ma RLC.

MOt logal cai bién cta ma RLC 1a ma ¢6é dd dai thay déi VILC (Variable I.engih
Code), ding dé bidu dién cac gid irj symbols cling nhwr d¢ dai chay. Cdch thuc hien 13
tinh phén bd xdc sudt cua cde do dai chay vi cée gid tri symbols. Pay 13 su két hop cha
RI.C véi méa hod thong ke.

RIC khong thich hop truce tép cho cdce 4nh tu nhién ¢ tong anh lién e duge ma
hod bang mot qud wrinh s& hos tuyén tinh, I do 12 vi RLC phai nén tap sO licu ¢é cdc
budc chay twong déi 16n gidng nhau. Anh ¢ tong anh lién tuc chita thong tin ¢4 tén s&
khong gian thap, vice thay déi cic vang rong duce lam day bang cdc gid tri pixel giong
nhau la wong d6i nho. Néu dnh xa cée gid i pixel len bang ma Gray va diung RI C theo



bit trén cd & mat phang - mat phéng, ta c6 thé dat duge cdc ti s¢ nén. R1.C tr né khong
cho cdc mue nén ¢6 y nghia.

RLC duge ding k& hap véi cde k¥ thuat khic nhu cdc chudn nén JPEG, MPEG sg
cho két qua nén 161. RLC duge ding cho cac hé s6 lugng tir hod 16t hon 1a dung true tép
cho s licu anh.

2. Ma Shannon - fano

Theo 1y thuy€l thong tin cia Shannon thi tf 18 nén t6t nhalt ma ching ta ¢d thé dal
duge chinh 12 entropy nguén. Vao cudi nhitng nam 40, Shannon va Fano da tim ra mot
phuong phap nén md&i ma dua trén xdc sudt xuat hién cua nhiing symbol nguén bén
trong mot lugng thong tin. VE co ban thi phuong phdp nay st dung nhitng tr ma ¢6 do
dai thay d6i dé ma hod céc symbol ngudn thong qua Xdc sual cta ching. Vi nhiing
symbol ¢é xac sudt xudt hién cang 16n thi tr ma ding dé€ ma hoa ching cang ngan.

Cac bude md Shannon - Ivano:

a) Buse 1. Sap x&p cdc symbol ngudn vdi xdc sudt xuélt hién clia chiing theo thi
giam dan.

bj Bude 2. Chiaap da xap x&p d6 thanh hai phan sao cho 16ng x4c sufit xudt hicn
clia cdc symbol & mai phan xdp xi nhau.

) Bude 3: MA sit dung bit 0 dé ma hod cho céc symbol trong phan 1 va bit | mi
hod cho cdce symbol trong phan 2. '

d) Bige 4: Quay trd lai bude 2 va 1ifp e lam cho 161 khi moéi phan chia chi con
lai 1 symbol.

Vidiy Taco mdtanh s6 ¢d 8 symbol (58, S, ... §;) v6i xdc sudt xuat hién lan luct
13 (0,1; 0,19; 0,213 0,3; 0,05; 0,07; 0,03). Cac symbol ndy dude sép x&p theo thi wy xde
sudt giam dan va dugce chia, ma hod theo hinh 6-7.

s, 0.3 0,51 0,3 0 00

S, 0,21 l 0 I 0,21 1 01

S, 0,19 0,19 0 100
Se 0,1 0.29 | 0.1 1 101
S 0,07 0,49 0 0,12 0,07 0 1100
Ss 0,05 1 0 | 0,05 1 1101
S, 0,05 0,2 0.08 0,05 0 1110
s, 0,03 .1 1 I 0,03 1 1111

Hinh 6-7. W du ma Shannon - Fano.
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Phuong phap Shannon - Fano 14 phueng phap nén thanh cong dau tién véi do dai
trung binh cta tr mé ¢, ¢6 thé dat duge trong khoang H<C,<H+1 (rong d6 [1 1a luong
entropy cua ngudn tn).

3. Ma Huffman

Ciing theo 1y thuyét thong 1in ciia Shannon, ching ta biél rang véi mdi ngudn 1in
duoe dua ra, 1on tal mot cach ma hod ma ¢ thé ma hod véi d¢ dai trung binh cia t ma
gin v6i luong entropy ctia ngudn 1in nhu mong mudn. Vai phuang phap méa hoa
Shannon - Fano ¢ trén thi ching ta da dat dudc d0 dai trung binh cla tr méa giGi han trén
b f1+ 7. Tuy nhién doi Khi phuong phap ma hoa Shannon - Fano ciing tao ra nhiing (U
ma ¢6 do dai hon ma symbol ngudn ¢6 (hé ¢4, va didu nay dan t6i 4o dai trung binh cua
1 ma tang ién. Vao nam 1952, D.Al1uffman da phat rién mot k¥ thuat ma hod md ma
¢6 thé 1ao ra do dai trung binh ¢hia 1r ma ngéan nhét d6i véi ap symbol ngudn va k& hop
v xac sudl cha chdng.

M3 Huffman thudce loai ma entropy hoac ma théng ké. Tu tudmg chinh 1a dung
VI1.C {Variable Length Coding), sir dung 1t bit dé mi cdc gia try hay xay ra (xac suat xuat
hién cao) va nhicu bit dé ma cac gid tri it xdy ra (xdc sudl xudl hién thap). Tir d6 16c 4o
bit ¢ giam mot cdch dang ké.

Do dai trung binh ngan nhél ma phuong phép ma Huffman dat duge cho tét ca cac
symbol nguén chinh xéc 161 liy thira cta 1/2. N6i 16m lai, nd ¢6 thé cho d¢ di trung

hinh cda tir ma Huffman gidi han trén bat H+ P +£<Jg[2ig’£ }=H+ P+ 0,086. Trong
e

d6 17 1a luong entropy nguon, P la xdc quil clia tit c& cac symbol nhu ngudn.

Céac bude mi hoa {lutfiman:

aj Buoce 1o 1LicL ke cde xde sudl clia cac symbol ngudn, va 120 13 cdc tap ndt bang
cdch cho nhiing xdc suat ndy thanh cde nhénh clia cay nhi phén.

b Buoe 20 1y 2 ndL véil Xdc cuil nhod nhat W tap mit, v tao ra 1 xdc sual mdt
bing 10ng xac sudl cha xac sudt do.

¢) Bude 3; Tao ra mot nit me vai cdc xdc qudl mdi, va ddnh dau 1 cho nut con 3
trén va O cho nidt con & dudi.

d) Bucre 4 Tao udp ap nat bang cdch thay the 2 ndt v@i xdc sudt nhd nhal cho ndt
mdi. Néu 1ap nidt chi chia 1 nai thi k&t thic, ngudc lai thi ta quay lai bude 2.

T d6 ta c6 bo mi s& duoc thict lap bang cach diing mdt 1ap hop data va dénh gia
e sudl ctia mdi su kién. Su t6i uu €6 thé dat duge bang céch thiét k&€ mot bang ma

rieng bict cho mi phén 1 duge ma hod. Nhung diéu nay s€ lam tang so bang ma.
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Muén lap duge bang ma cén tinh xdc
sudt xudt hién mdi phan tlr dnh trong tap ma.
Dua vao dé xay dung moét cay khéng can
bang (Wi gdm mot 6 nhanh khong dai bing
nhau). Mdc d6 khong can béng cia cay phu
thude vao xac sudt xuét hién cia cdc phan ti.
Mot cay duge xay dung nhu vay goi 13 cay
ma Huffman.

Cay méa Huffman 1a mot cay nhj phan
¢§ cde nhanh duge gdn cho gid tri O hodc 1.
Gdc cha cay duge goi 13 ndt gée, con cde

Nt nhanh (4)

Nt nhanh (2)

Nat 14
d1

Nt aéc (8)

NUE 13
a4)

Nut 14
b(2;

Nt 13
c{7}

Hinh 6-8. Cay ma Huffman.

di¢m 1& nhdnh dugc goi 13 cde ndt nhanh. Didm keét thic caa mdt nhdnh dwac goi 13 ndt
ld. MOi ntit 14 duce gdn tuong tng véi mot phan tit cAn ma hod. inh 6-8 13 vi du vé mot
cay mé Hulfman ducce xay dung cho mét chuéi dit lieu cdn phdt di 1& aaaabbed.

Tir mot niit nhdnh, khi r& thanh hai nhdnh maéi thi nhanh bén trij duoc gan cho gid tri
0 va nhdnh beén phai dugc gdn cho gid tri 1 (viéc gan ndy ¢6 thé 1am nguoc lai). T ma cha
mot symbol ducge xde dinh bang cach di tr ndt gdc dén nit 14 tong 1iing véi symbol do. Cic
bit cta cdc tr ma duee 1ap hop tr cdc gid tri twong tng clia nhdnh phai di qua.

Tir ma tong ing véi cée symbol 4, b, ¢, d 1an luot duge cho trong bang 6-1. Theo
bang 6-1 ta thdy dé phat di chudi dir liéu aaaabbed chi can: 4x1 + 2x2 + 1x3 + 1x3 = 14
bit, hay s6 bit trung binh/phén i = 14/8 = 1,75 bit/phdn (.

Bang 6-1. M3 hoa vdi 60 dai tir ma thay déi

Phdntlr  $6 lan xuat hién Xac sudt Tumi Chiéu dai tirma
a 4 0,5 1 1
b 2 0,25 o1 2
c 1 0,125 oo 3
d 1- 0,125 000 3

bé thdy duge hiéu qua cha ma Huffman, ta tinh s6 luong bit trung binh can thiét
dé biéu thi m&i phan tir dnh d6i v6i ma hoa nhi phan thoéng thudmg, bang 6-2. Theo bang
6-2, s& lugng bit cdn phdt di 1a 8x2 = 16 bit, hay s§ bt trung binh/phén 1ir = 16/8 = 2 bit.

Bang 6-2. Ma hoa v&i d6 dai t ma cd dinh

Phante S8 lan xuat hién Xac suat Tirma Chiéu dai tir ma
a 4 0.5 00 2
b 2 0,25 01 2
c 1 0.125 10 2
d 1 0,125 11 2
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Nhu vay, trong vi du don gian nay, ma hod véi do dai b mi thay ddi tét kiem
ducic: (1 - 1,75/2x100% = 12.5% dung lugng bit cdn thigt d€ bidu thi va truyén tai
thong Lin ma khong hé bi 16n hao.

N6i chung, mi hod Huffiman dat hiéu sudl thap khi xdc sudt xudt hién céc phan tu
eén nhu nhau. Nguge lai, nG dat hicu sufl cao khi xéc sudl xudt hién cde phan wr chénh
toch nhau 16n. Trén thye & ma Heffman dude phat trién trén mat (ap anh, nhung sau do
dugie 4p dung 1en ¢de anh khac, méi anh c6 phan bd xde sudl symbol riéng cua no. Do
d6. ma Huffman khong ¢dn thi¢t cho 31 uu bét o anh dac bidt ndo. Mac di vay, ma
Huffman 13 mot trong nhiing k¥ thuat nén quan trong ma chiing ta s& gap & mot s6 ing
dung trong JPEG va cdc chudn nén khéc.

a) Vi du vé phuong phdp xdy dung cday md Huffman

e xay dung cay mé Huflman, cén thong in ién quan dén tan s6 Xudl hién cua
ting phan . Chang han véi vi du trén, ching ta da xudt phat it cac thong tin vé tan O
xufit hién sau: a xuét hién 4 tan, b xudt hicn 2 ldn, ¢ va d xuat hién 1 14n.

Céc phén 1 duce xap x¢p thanh mét ¢t theo trat wr gidm dan cha tdn sO xudl hién
qhu Hinh 6-9. Mi phén 1 s€ duge gan mot nut 14 Tén s¢ xuat hién cla ky t ta goi la
trong lugng cta nut la tuong ing. [Tai ndt 14 & cudi danh séch ta goi 1 ¢(1) va d(1) hop
thanh mot nidt nhanh bang mot phinh

Nt gfic
. . ai4) & a4) » a(4) .
¢6 trong lugng bang 1Ong trong luong 9 @
¢l hai nGt 14 thinh phan (2). MOLCOU ) o b(2) 1
méi dugc tao ra gbém nit nhdnh mdi 0 {1

(0 vd mot nhdanh 1. Nt nhdnh do s€

Vi cée ndl 18 con Tai trong cOt thd nhat <)
ciing duge xap x¢p theo urat W giam g 2
déan cia tong luong. Tha tue d6 due &0
lap lai cho dén khi chi con moL ntit
chinh 12 mit goc. Hinh 6.9. Tha tuc x&y dung cay ma Huffman.

B¢ dua ra 10 ma cia mot phén w, ching ta xudt phat tr nit 14 wong dng v(i phén
(W d6 va di nguoc 1én theo cdc nhanh dé dén duoe nut pde. Khi di qua mot nhanh c¢én
vich lu§ lai gid tri cua nhanh d6 (0 hoac 1). Pao nguoe rat i ctia cace bit tich lu§ duge
chinh 13 1 ma ¢én tim. Ching han véi phdn 1l a, tir nit 1 dén nat gde chi di gua mot
ahanh 1. do d6 tirma cta nd 13 1 Do va phan tlr ¢, tr ndt & den nit pdc phai di gua ba
nhdnh: nhanh 1. nhanh 0 va phanh 0, do d6 ( ma cda nd s& 1a 001,
b) Gidi md theo cdy mda Huffman

Boi vi cae W ma o6 do dai khde nhau, cho nén bén thu phai gidi ma ludng bit nhan
ducic (myg bit mot. Cac (i ma Huffman ¢ mot tinh chat got la tinh "prefix”, nghia la khong



¢ mol (r md ngéan hon ndo (ring véi phin ddu cia mot 1 ma dai hon. Chéng han, & vi du
trén, a ¢ (U ma ka1 va cae irmi cba b, ¢, d khong ¢6 tir md ndo bt ddu bang 1.
Nh& vao Linh chat prefix, viéc gidi mi & bén Thdi gian
thu trs lén don gidn, (& xudt phdt ur ndt gée va lan O :
luet di theo cée nhdnh taang dng véi bit nhan duge lj l l
cho d¢n khi dén duge mot ndt 14 (nghia 15 da nhan v y
Hinh 6-10. Vi dy giadi ma theo cay ma
Huffrman.

00

O o
m‘——-
O ——

duge di mot r ma hop 1¢). Gia si, véi cay mé teén
ma ludng bit nhan dudce L& 1000001011001 (hi né
s¢ duere gial ma nhu trén hinh 6-10.

6-6. KY THUAT NEN TRONG ANH
1. Nguyén Iy nén trong anh

Nén trong anh 13 1o4i nén nham gidm bt thong tin du thira trong mién khong gian.
Nén trong anh sir dung ¢4 hai qud uinh ¢6 t6n hao vi khong 6 16n hao d€ pidm han dit
licu trong mot anh. Qué trinh nay khong sir dung thong tin clia cic anh trude va sau anh
dang xé1.

Thudt npit "anh™ & day cn ducge hi€u mét cach chinh xdc, bdi 18 trong k¥ thuat
nén anh cho phép st dung hoac manh (licld) hoac anh (frame) nhu mot anh g0c. Néu ky
thuat nén dang manh thi nén trong anh s& tao ra hai anh trong méi anh. Vi vay, khi ban
vé nén thuat ngir "anh” khong luén luon déng nghia vdi thuat ngit anh trong linh vuc
truyén hinh, Hinh 6-11 13 so d6 nguyén 1y qué trinh nén trong anh.

Digu khién 16c db bit

Bang luang Uy

Y Y
N9U5ﬂ Tién o] DCT o | Luong N Ma hoa | Mach <] Khuyéch Tin hiéu
anh ™ xir ly | 7| thudn | 7| thhea entropy | | trén 71 dai dem anh nén

Hinh 6-11. Nén trong anh (Intra Frame Compression).

Trong so d6 nguyen ly ta thdy sir dung phuong phdp bi¢n déi DCT. Phuong phép,
chuyn doi t6i wu cho ma chuyén vi 13 phuong phdp ma dat duoc binh phucng cda ibi
trong qua trinh xay dung lai anh vdi mot s6 bit da cho 14 nhd nhat. Ngudi ta da nghién
ctru va thdy rang phuong phap chuyén déi 161 vu 1a chuyén déi KI. (Karhunen - T.oeve),
chuyén d6i nay thong qua mot ma tran chuyén déi lam gidm trat tu twong quan cla mat
qud trinh x{ 1y ngau ohién hén tGép dudi dang dutmg chéo. Nhung khi sit dung phuong
phép chuyén d6i KI. s& gap van d¢ 12 chuyén déi KL khong ¢6 mot thuat todn bicn déi
nhanh 16ng quét, hay néi cdch khdc 13 n6 khong thong dung cho 14l ¢a cde Gng dung cua
vi¢e nén anh <4,
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Do phuong phéap chuyén déi (6i wu khong thong dung, nguti ta di nghién citu va
dua ra phuong phip chuyén ddi pan 151 uu d€ thay thé. Nhiing phuong phép chuyén doi
nhu vay di dugc sir dung cho viée nén 4nh 6, nhung phuong phap thong dung nhat la
hién doi DCT (Discrete Cosine Transitom). Bién doi DCT dé duge dua ra vao nam 1974
v LIr 46 131 nay da cé rat nhiéu thuat todn bicn d6i nhanh cho vige tinh todn DCT va ta
s¢ xem xét dudi day.

2. Tién xir 1y

Trudce khi thue hién bién doi DCT, ca anh duge chia thanh cdc khoi 16n ricng bt
khong chéng nhau (MB - Macro Block). M&i MB bao gém 4 block cdc mau tin hiéu
chéi (U, va 2; 4 hoac 8 block cdc mau tin hiéu hiéu 6 mau (C,, Cp), hinh 6-12. S0 céc
block ¢la tin hicu hiéu mau phu thude vao tiéu chuén cla tin hiéu video.

NE ofi114||s] lol1lfa)s]ls]o
23 23 2[ai[e[w]l7]n

a) 4:2:0 (411} by 4.2:2 c) 4:4:4

Hinh 6-12. C4u tao clia Macro Block.

Tat ca cac block ¢6 cing kich thude va mdi block 1a mét ma tran diém anh 8x8
dugc 4y tr mot anh man hinh theo chiéu tit trdi sang phai, 1 trén xudng dudi. Kich
thude block 12 8x8 duge chon boi hai ly do sau:

a) Thi nhét, 14 viéc nghién ciu da chi ra rang ham hiép phuong sai (Covariance)
suy giam rit nhanh khi khoang céch tr pixel ma ¢ d6 ham hiép phuong sai duce dinh
nghia vuol qué 8. Chinh vi vay ma phuong phdp nén sir dung loai bo cdc thong tin du
thira vé khong gian khong can quan tam 16i cac khdi pixel ¢6 kich thude [on hon 8x8.

b) Thit hai, 1 sur tién loi cho viée tinh odn va thiél k& mach ctng. N6i chung, ca
mdc nén 1an ¢o phic tap vé tinh todn & tang néu kich thudc block tang.

Vi du vé viée chia thanh céc block cla hinh 4nh d6i voi heé PALL. Phan tich cyc cba
1in hicu video vai do phan giai 576x720 s& dugce chia fam 72x90 block. Va nhur vay s¢ ¢6
36x45 MDB néu tidu chuan [8y méu 1a 4:2:0 hoac 4:1:1.

Ciéiu tric chia MB ciing phu thuoe vao loai quét anh. Néu quét lien e thi cde block
hao gom cac mau 1 cde ddng lién te (lae nay la nén theo anh - frame), hinh 6-13. Nguoc
lai, trong trudng hop quét xen k&, trong mot block chi ¢6 cdc mau cha mot nira anh (nen
theo manh - ficld), hinh 6-14. Tém lai, viéc chia hinh anh thanh cdc anh con (block,
MB) s& thuc sir ¢6 § nghia cho budc chuyén vi 1iép theo.
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Hinh 6-14. Cau tric cac block tin higu chédi (quét xen ké).
3. Luong tir hoa khei DCT

Qu4 trinh legng 1 hod khai DCT dong vai trd quan trong trong thict k& he
théng nén video vi né anh hudng truc 1i€p dén vice cho lai chal lugng anh khoi phuc
16t hay x&u. Cdc mé bién déi sao cho chat fugng hinh anh do mat ngudi cdm nhan
(61, phu thude vao cac thanh phan tdn s& va su hi¢n déi chi iét anh tlng vung trong
mién khong gian. Phuong phap lugng wr hod thich nghi sit dung cdc trong s¢ lugng
thu duoe, duse xde dinh bang ba yéu (6 bao gdm: Cac trong s6 14n s, cdc tham 86
chuyén dong ¢6 1hé nhan bi¢t va cdc tham s Lrang thai dém (hinh 6-15).

Chife nang co ban cia bo lwgng tr hod 13 thyc hign chia m6i he s0 DCT cho
mot & 16n hon | dé€ 1ao ra cdce s6 ¢6 gid tri 0 hodc gan bang 0 sao cho ¢é thé duge
Iam tron hoac bd qua trong qua trinh ma hoa ti&p theo. Cdc hé s6 ¢6 nang Juong (hap,
dac trung cho si bién doi it gilta cdc diém anh ¢6 thé loai bo ma khong gay anh
hudng d€n su cam thy chat leong anh 14i 1a0 1ai mal ngudi.

J.wgng I hod 1a qua trinh lam mal thong tin va lao ra cac hitu dng gia. Nhéam
dat duge mot he thong nén khong anh hutng nhiéu dén chat lugng anh, rél nhicu cac
yu 18 s€ cén dugce linh dén trong mot thid1 k€, phu thudc vao cac ing dung, tinh hitu
qua, do phdc tap va gid thanh v.v...

Y& 1§ ddu tién tinh dén dac tinh cam the cia mal ngudi dude tong gudl trong
mot bang (chéng han nhu bang cac khéi DCT cho tin hicu Y va C,, Cy, dung trong
chudn nén JPEGY. Thanh phan DC va cac thanh phén tdn s& thdp 1a cdc thong s6 co ¥
nghia nhat ¢ba khol diém anh ban dau. He s6 DC s& duge luong 1 vai do chinh xédc
12 bit nhiam tranh cde nhiu xudt hién gilta cdc khoi diém anh. Trong khi cdc hé s0
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fiong dng v&i thanh phén tdn s6 cao chi duge lugng tr véi do chinh xédc 2 bit - do
kha nang cam nhan clla mat ngudi gidm & (an s6 cao. Theo dé, cdc hé s6 chia trong
bang luong L ¢6 gid tri nho déi véi he s6 DC va cdce thanh phén tan s¢ thap; gia tr
cao hon cho cac hé s8 teong dng thanh phén tan s6 cao.

- : . Cac hé a8 Khei DCT
Knai Bx& cac diém choi pd ; N RLC VLE
bign 48i OCT dugc luong td
oo | | W | o= | WoE | -6 u;] e tw|o | |0 | u—| 25 i 1410 14001
_ i H
ur i [ w | omalmoar|n r'b; alc|la wlofngu vleiafa|u|lo]|nia o 10 1011 100
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| —— Lugng Quét Dang ti
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C,:( ! higu nén

A

Xac dinh khdi

He sd

l can bing

Diéu khién dém

Hinh 6-15. Qué trinh nén anh bang phudng phéap DCT.

Trong hinh 6-15, h¢ s6 bang ludng tir hoa thuan duge xac dinh theo bién thic:

s ' N A ! 1
5 (e, '.-*):(i-(”—’ll—\:gf(i tri nguyén gan nhat MURY - [Q(”" ‘ );’2] (6-9)
AR FTORSY 0. )

Trong hinh 6-16, gia tri khoi xdc dinh cho phép cdc gid tri tin hic¢u chéi va tin
hicu mau duge luong wr khac nhau. Nhiéu tuong 1 ddi véi tin hicu mau khé nhin thay
hon d6i vai tin hicu chéi, cho nén ¢ thé thue hién Tugng tir hod thd tin hicu mau.

Bang hrang w0 duge dua vao bo luong {r v&i cac gid tri trong s¢ phu thude vao
vi tri hé s trong khéi DCT.

Cic anh cang chi i@ thi h¢ 6 thanh phan 140 s6 cao cang 16n, va ¢6 thé dan dén
(ran ho dém néu céc hé s6 trong bang luong 1 tuong ing qud thap. Mot thong tin hoi
tidp vé trang thdi bd dém cho phép didu khién mot hé <& can bang qua dd 18 uu trang
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thdi cua ho dém. FIE s¢ can bang nay chi dua vao cac thanh phan AC ma thoi. He 0 can
hang 1a mot hang $6 trong mdt céu tric khéi ¢ ban chia dung hai khdi mau v mot s6
thay doi cée khai choi phu thude vao cdu trie [dy mau clia anh ban dau.

W |l w|1n|wo] B 2a|a|s]|e k 17| 1| za |47t eafoafue| e

7 |2 12]a|w| =] w)e|m 7 18|21 |2 |66 | 00| 99| 9909
il whoa|a)sr| e 88 24026 | 56| 99|50 |99]os 9
wu| | 2| w7 |w| e 27 | 66 |99 | 29 | o0 | o9 | ge | oo
wlz| w| w88 e | v ge |99 |92 | 9o |99 | a3 |9a ) e
2|35l 64| 8] e 113] 92 oo laglog|og|9e|o9|e|oe
a9 | 64| 78| @l is| | @ m J S O P e s
72| o2 | | o8| 12|10} 5| @ 99 | 99|99 |vs |22 |99 |9a) 99}
Bang trong s4 { theo chuan Bang trong 86 { theo chudn
JPE (3 cho mau tin hiéu choi} JPEG cho mau tin higu mau)

Hinh 6-16. Cac bang luong tlf cho tin hidu chéi va tin hiéu mau
theo chudn JPEG.

V@ mot cdu irde khai gdm 4 khai diém chdi, cae chi 18t anh 6 thé duge tap
trung nang lrgng cao vao mdt trong 4 khéi, s& tao ra luong t hod tho cling nhu Xuft
hién 161 tuong 1 16n va cac hién tugng nhidu khong mong mudn trong cdc khdi con
lai. € trdnh hién wong ndy, nang luong chia trong khai c6 the duoc dénh gid bang
cdch xem x¢1 hé 6 AC ¢6 ¥ nghla nhat trong 14t ca cdc khai va chia thanh cdc muc
dicu khién bo luong (.

4. Ma hoa entropy

Lucng i hod bicu dién rdi rac di licu duce truyén. Gédn 1 ma (3 18y nhing gia w1
lyong 1 hod vit tao ra mot ludng bit truyén. That ra lugng Ur hod va gén 1r ma ¢6 sy
wong quan pan gli va khong can phai tach bigt 1o rang. NGi mot cdch khdc, lién ket 101
wu cda lugng W hod va gan tlr ma da xir 1y ¢6 dd phi tuydn cao. MOt bo luong wr hod
tuyén tinh v6i mot bude nhay thich hop dudc chon riéng ¢ho mdi phan ur duge ma hod,
ticp theo 1a Mot bd ma hod entropy phit heip <6 thé cho két qua gan 101 uu.

Cac gid tri lugng W hod ¢6 thé chi bicu dién nhes cac 1r ma cé do di ¢d dinh hay
ddng déu, e ta cae gid Lri luong W hod bidu dién bang cling mot s& bit. Tuy nhién hi¢u
qud cua vice ma hod khong cao. HE ¢ai 118n hicu qua ngudi ta ding ma hod entropy. Ma
hod entropy dang nhimg dac tinh thong ké cda tin hiéu dugc ma hoa. Mot tin hi¢u, & day
12 gid v pixel hoac cde he s chuyén vi, ¢6 chira mot luong thong lin {entropy) tuy theo
nhitg xde sudl cia nhimg gid tri hay su kicn khac nhau xual hicn. Vi du nhitng 1 ma
o 1t xay ra hon s€ ¢ ohicu (hong tin hon (ir mAa hay xay ra.



Khi diing ma hod entropy ¢6 hai van dé dat ra: Thi nhél, ma hod entropy 1am tang
do phitc tap vi yéu cdu bd nhd hon so vdi ma do dai ¢ dinh. Thi hai, ma hod entropy
¢in lién vGi tinh khong 6n dinh cda 1in hiéu video s€ lam ¢ dO bit thay d6i theo thif
pian. Do do, c¢in mot e cdu diéu khién bo dém khi ma hoa nguén t6e do bit bicn doi
duge ghép vai kénh e do bit hang.

Bo ma hod entropy duge thue hién cho d¢ du thira thdng ke ¢8 hitu trong cédc phan
Lr ducic ma hod d¢ truyén. Su du thira chinh 14 phan bo xdc sudl khong dong déu trén gia
tri ctia mdi phén . Phan bd xdc sudt cang 1éch khoi phan bé dcu thi higu Sudl cang tang
nhiy ma hod cntropy. Ma Huffman 13 mot trong nhitng sa d6 ma dugc st dung phd bién.
Ngodi ra trong ma hod entropy con st dung md RLC (Rua Lengih Code) s€ cho hi¢u
Suat nén rat cao.

Pé mi hod entropy cdc hé sd duge luong t hod C'(u,v), trude hét can bién ddi
mang hai chiéu cda cdc hé 88 C'fry) thanh chudi s¢ mot chidu bang céch quét zig-zag.

I.4c dau, chudi s& 1a céc hé s0 khdc 0, sau d6 g

. R ) W o) Ok
& la mat chudi cde s8 O lien 1iép. Vice xu 1y 64 h¢
e . . ) o N2 B B e N % R Y B Vs B ¥¥
& cla khéi 8x8 pixel bang céch quét zig-zag (hinh -
N - e Reoa i N . o (7 BRI,
6-17) lam 1ang 181 da chudi céc gia tri 0 va do vay ® & D 0D SIS0 S8
Jam tang hicu qué nén khi diing R1.C. QP & & TS DD D
K§ thuat RLC duge ding cho cdc hé s¢ & F X H S DSOS
luemg W hod 161 hon 1a ding true Gép cho sé licu @& & O & LD & O @
anh. Trong qué lrinh quét zigzag Guen, RLC & 0 of o &5 5 & & B
duge 1h}:1'c }h1. »Ll,i .Ehcl<¥ c.ijrly,'RI ,(.:tht_rc i:hal 1a vu;:c e . Ll
thay ll’u. Lal,’h(‘,‘ sG ¢O gid i O bang O luong cac Hinh 6-17. QUét zig-zag cac hé
chit sG O xudt meén. 3 Iugng tr hoa DCT.

Ta ldy mot vi dy vé RLC, hinh 6-18. Trong vi dy nay, chudi mot chiéu cac hé s
DCT sau khi quét zig-zag v6i cdc gid tri gidng nhau s€ duge gom lai véi nhau bang ma
RLC. Ldc nay, chubi mot chiéu ¢6 cac doan chudi dai c6 cling gia tri 12 cac symbol ch
dang: <chiéu dai chudi 0, gid tri>.

O day, gia tri 10 khong ¢6 gid tri 0 nao trude do duge biéu dién bang <0,10>; gia try -2
¢6 hai id tri 0 ding trude duce bidu dién bing <2,-2> v.v... Riéng mot ddu dac bigt la knd
ol Block (HOB) duoe dang d€ danh dau vi tri bat déu clia chudi cdc s6 0 lién ticp.

Trong vi du ndy, ta ¢ mot chudi 49 1 ma voi gid tri 0. Nhu vay chi xét riéng 49 (i
ma gid tri O duge nén xudng chi con 3 1lr ma. Pi¢u nay ching to hicu suat nén rédt cao
cta tif ma RI.C. Tt nhién day 1a qud trinh nén khong 1on hao.

Cac tir mi vdi do dai thay déi RIC ¢6 tdn sudt xuél hign cao sau d6 duge ma hod
bang cic 1 ma ngan, va céc 1ir mad RLC ¢6 tan xut xudl hién thap trong Ung duge méa
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hod hang cac tr ma dii. Qua trinh ndy ducc goi 1a qué trinh ma hod vai do dai tr m3
thay doi (VI.C).

AC 0,1 AC 0,7
De l 1
l 40 25 1140 11001
w220 jolo 10 0,10 1011 1010
3 0 0|00 o 0 0 3 03 01 10
010|100l agloglo]o Chudi quét 4] 9.2 11411000 01
o|lolofla]olafolo zg-zag 0 RL 02 | vic 0110
M ] b
olo|lololojololo -2 A 11111001 0
olofofloflofolojo 2 | EOB 1010
0
{ 0 o0 |oO 0 0 5|
olololo|ofofoto ]
t t 0
AC 1,0 AC 7.7 0
Cac hé s8 C'fu,v) 0
0
R
*Gia tn DC ¢6 trong khdi DCT trude = 15. Vi vay 0
gia tri DC khi ma hoa RLC con la = 40 - 15 = 25 0
E—
0

1110 11004 1011 01 41 1111100001 0101 11111001 0 1010

Céac hé 6 DCT cda khoi dif liéu sau ma3 hoa VLT con 48 bit

Hinh 6-18. Vi du vé ma RLC.

5. Bo nho dém

Céce tr ma VLC tao ra dong sS licu vai toe do bién déi, phu thude vio do phic
tap cua anh dude ma hod. 54 Héu nay s¢ dude ghi vac mot bd dém. Cdc bit 8@ liéu sé
duge doc ra 1t bd dém nay vdi mdt t6e 3o ¢6 dinh theo bd ma hod. B dém cén ducic
difu khién sao cho khong xuat hién hién wong tran hay rong. Qua trinh diéu khién
duge thue hién bdi he s8 can bang cho bang trong sd. N&u bd dém ddy, qud trinh
luong 10 hod duge thue hién voi muc bidu dién bit it hon (luong (I hod thd) nham tao
ra 16¢ do dong bit nho lai bang cdch tang he s6 can bang cia bo luong .

Thong thudmg, dong hd doe bd nhé ¢6 thé duoc lua chon véi cdc gid tri khac nhau
d¢ dong sd ra khdi bo dém & mdt gid tri thich hap cho cde dng dung khac nhau.



6. Giai ma DCT

Hinh 6-19 minh hoa so d6 khdéi clia qué trinh gidi nén DCT. Céc bang luong td
v bang ma Huffman xdc dinh tai bd ma hod DCT duge sir dung dé phuc héi cic gid
tri h¢ & DCT ctia khai 8x8 diém. Qué trinh luong 1 hod nguac R, (n.v) dugc tién

hanh theo biéu thic:

R (u,v)y=1,(u,v)O(u,v) (6-10)

Céc hé s6 s¢ duge bién déi npuge DCT (IDCT) bing qud trinh /(j.k) dé tzo lai
khdi gid tri cde diém ban ddu theo bidu thie:

2j+1 :
(27 +Durn - cos 2k +1ym

FJEUN :lz i(‘(n)(‘(\-')!-'(u, v)cos

(6-11)
4 ML 16 ] 6
Bang ma Bang
Huffman fugng tlf
r L 4 Y
Video . Ludng Ll Tach khdi
nen —* VLG RLC | (Zic-zdc)! hoa IDCT 1| vacdutric | 4 ¢
khdi
—» Cp
F \
Gidi ma
DPCM
hé s8 DC

Hinh 6-19. Giai ma DCT.

Biéu thie biéu dién qud trinh bi¢h déi DCT va IDCT la twong tu nhau. Hé théng
nén va gidl nén Vi vay ¢6 thé cling sir dung chung bing mot thiét bi phén cing. Dau ra
bicn doi IDCT duge ¢ho trén hinh 6-20. Sai léch gifta khéi ban ddu va cac gid tri tao lai
nguyén nhan do cac 161 xudt hién trong qué trinh nén. Lbi duge bidu dién béi:

e(jk)=fij.)- fik)

6-7. KY THUAT NEN VIDEO THEO THOI GIAN
1. Mo hinh

Mot tinh chat nita caa tin hiéu video 1a ¢6 chira thong tin du thita trong mién thin
gian. Diéu nay cé nghia 13, v6i mot chudi lién tuc cdc anh, Iugng thoéng tin chita dyng
trong mdi anh thay ddi rdt it (r anh nay sang anh khéc. Tinh toan su dich chuyén vi tri
cia ndi dung hinh anh 12 mét phan rdt quan trong trong k¥ thuat nén lién anh. Mo hinh

275



k¥ thuat nén video theo thoi gian duce chi ra trén hinh 6-21 bac

chinh [a "ky thuat x&p xi va b chuyén dong”.

diém

cia nén lién anh

I 0 n 7
Ul 40 wy2lz, 1 aoflol|o u f [ e 1] sy 24| a0 54| 61
; 5 ofofo Y Sz 12 repre mleeeel e
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o oflo]lo-o-olole 24 35'; se1 64l 811 104] 113 92é
2 of o o 0 alol| e 49| 64} 781 87 103] 121 120 104!
e 0 0 0, o‘! G_ _0 0_ Rz 9;5. 25| gsi 112 105 533.99‘_
a) Cac hé 56' DCT Wigng tir b} Bang trong s&
hoa va chuan hoa F{uv) Qu,v)
‘l’
0 i 7 0__ Yy 7
ki |7 a0 w1, 80 78] 7] 50, u,| |591 11q-20[ 32] 24l o [ 0 [ 0
7 9 as' 8o B0 7TOi 75| 66 495 7|%|oje|oio,0]0 0
96| 94 87 ¥R 77 77| 84| a7 goloe|loc|loro0io0i0f0
9392* 85 ?;s__-rs__?_‘i.-“sz 4-5_ oo ..O (oo '0 L o0
Qﬁ .59.82.?4“?2:?2‘_.5;9 43. o _O o0l o) 0: ol oo
88| w7 8o 71, 70, 68| 67| 40 grojojolojo|ofo
86| 85 78 700 sa: 6ol 58| a0 ejpojejo|lojo|o|le
. 85 ?9.:_;?”1_6-9.} 57;»5; sa| 38 girojojojolojalo

¢} Khéi cac hé s8 DCT
tuang (tng sau khi gidi lwgng tir
Ryluv) =F (uvxQiuv)

dy Khi 8x8 cac diém chéi
Pijk)

£} L3i gilta céc mau chéi ban
d&u va sau khi tai tac
e(jk}=1(j.k)-*(j k)

Hinh 6-20. Bién d&i DCT ngudc cho khdi 8x8
va sai s0 so v&i khéi ban dau.
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Mot chudi video 1 mat chudi cac anh tinh duge hién ra v6i 10¢ do nhanh s& cho
cam gide chuyén dong lien we. Mac du mdi frame ¢6 su khac nhau, can thiét phai cé 16¢
do [rame cao d¢ dat duge cam gidc chuyén dong thue su. Tir d6 tao ra 40 nhiéu du thua
tam thoi gitta cac frame k¢ nhau. Sy ba

chuyé’n dong c¢hinh 1a dé ioai b phin du Ngudn anh | B chuyén Neén trong | Anh nén
\ NN, ddng » ah —*
thira tam thoy nay. '

T4l nhién sau qud trinh bu chuyén Hinh 6-21. M& hinh nén anh.

dong. d€ tang hi¢u qua nén, can sir dung
k¥ thual nén trong anh dé xit 1y do du thira trong khong gian trong phan thita bu chuyén
dong.

2. Ky thuat du doin bu chuyén dong

Nhiéu thay doi vé cuding d¢ sdng tir frame nay dén frame k& ti¢p 1a do chuyén
dong cia d6i wong. Trong ma bu chuyén dong, frame hic¢n hanh dugce dg bdo 1 frame
trude bang cach xap xi chuyén dong gilta hai frame va bu chuyén dong dé. Sy khéc nhau
gifta frame hi¢n hanh va dy bao caa frame d6 goi 14 phan du thira cua bl chuyén dong va
phan du thira nay s€ duge ma hoa.

PGi véi mot chudi video binh thudng, dac trung vé niang lugng cda phan du thira
thap hon rat nhidu so vdi nang ludng trong tin hi¢u video géc do loai bo nhitng thanh
phan du thita tam thési. Ma hoa phédn du thita thay vi ma hod video gitip dam bao thong
tin du thita tam thisi khong phai ma hod lap lai.

Nhu vay. viéc xdc dinh phan anh dong 14 “xap xi chuyén dong. Qud urinh khoi
phuc mot anh bang cach ding cic phan anh tir anh trude cang voi thdng tin vé chuyén
dong chinh 13 "bb chuyén dong”™.

Str dung xa&p xi v bl chuyén dong 13 d& thay hai yéu cdu trong h¢ thong ma/piai
M. Pau tién bo giai ma phai luu anh trude trong khi tao lai anh tiép theo. Sau dé, bo ma
hod phai 1ao ai mOi anh sau khi mi hod né d& du bdo bd gial ma tao lai anh nhu the nao.
Pidu nay 13 cdn thi€l vi bo giai ma khong ¢6 bat ky mot anh g6éc nao ¢o thé 120 lai véc
khéi bit chuyén dong.

Phuong phap dy dodn gilta cdc manh dat duge hicu qua cao doi véi cic anh 1inh
hay mot phin cua anh tinh. Tuy nhien, d6i véi cdc anh chuyén dong phuong phdp
nay trés nén khong thuén loi.

Mot phuong phdp dy doan dd tim ra cdc chi 116t anh thay th€ gifta hai khung
hinh 1ién nhau va 1ao ra mdt vector chuyén dong chi rd vi tri m&i ¢Qa chi tiét anh nay
trong khung hinh wong ng vé trén kinh 6-22. Theo dé, vector chuyén dong st phdi
hop il ca cde khdi duge nén trong khung hinh trude d6 ma Khoi cac di€m anh nay lai
duoce lap lai tal mot vi i méi. Phuong phép nay duge goi la du dodn b chuyén déng
gifra cdc khung hinh.
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Dy dodn chuyén dong ducge thue hicn bang cdch str dung cfu tric khéi cho csc
diém chai. Hinh 6-22 minh hoa cdc phdn tr clla mot cdu 1rdc khéi. Vector thay thé
duge du doan cho mdi cau trice cdc khéi (macroblock). Céc vector chuyén dong va
¢dc ma hod DCT khdce nhao cla cau tric khoi hién tai va cdu tede khéi tham chiéy,
dugc chi ra bang cdc vector nay, s& duge truyén di - & lao ra mot phuong phap ¢6
hi¢u qua hon 13 ma hod truc ti€p cau iric khéi hien tai bang DCT.

Vi tri khéi 8x8 didm Vi tri khéi trutic 36 Vang tim

\ \ e

Vi tri khéi
- hian tai

AN

Véc ta
chuyén déng

khung hinh trude (n) khung hinh higén tai (n+1)
Hinh 6-22. Vector chuyén déng gilfa hai khung hinh lién nhau.

Cao nhidu cac k§ thuat khdc nhau dé xdc dinh vector thay th€. Mot trong sd cdc
phuong phdp ndy ¢6 1en goi 1a phdi hop cac khai (block malching). Khéi sé tiéu
diém anh duge lua chon, £01 1a khoi tham chi€u, wrong khung hinh hién lai chuyén
dong trong pham vi tim ki€m & khung hinh trude dé. Céc gid tri khoi DCT tham
chi¢u ducc so sdnh véi céc gid tri khai 8x8§ diém trong vung tim kiém dé tim ra khai
thich hgp nhal, twong dng khi su sai khic 14 nhd nhat, Mt veetor xde dinh theo
kKhoang cach gitta vi tri tham chicu va vi trf phéi hop da tim thay dugce tao ra. Thong
tin s6 licu vé vector chuyén dong duge truyén téi bo gidi ma cling vai khéi hé sa
DCT sai léch.

Cdc khdi phdi hop trong s6 cde khdi cta khung hinh trude si dung nhu thanh
phéan du dodn trong bé ma hod DPCM., thanh phan du dodn duoc 1Ay 10 ddu vao dé
tao ra mOt khung du dodn sai & it thong tin. Sai léch gilta khoi hién tai va du dodn
cua né thude khung hinh trude s tao ra khéi dy dodn bi chuyén dong.

Vang tim kiém duge xde dinh quanh ¢du rde cde khéi trong kKhung hinh hién
Lai bao phi toan bd cdc chuyén dong gilta hai khung hinh. Cic toa do cla ving tim
ki¢m xac dinh duge truyén di trong khung hinh teude dé dé Gm ra vi it trudse do cda
cau tric khoi nay.

Kich thude ving tim kiém duge xée dinh bang do phite lap cua qua Lrinh phdai
hap khéi. Tren vang tim kiém 6 kich thude 16x16 diém, ¢6 vi tri khoi theo chiéu
ngang phdi hap véi 16 vi tri khéi theo chidu dang.
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Pé giam qua trinh tinh to&n vector chuyén dong, do phan eidi clia anh ¢o6 thé
duoc gidm xudng theo ¢a hai chidu ngang va chiéu thang dung. Bing céch nay co thé
lam gidm $¢ bit cdn xr 1y va du dodn cac phin chinh duge thay th€ trong khung hinh.
Ching han mot anh vdi d6 phan giai ddy a4 720x480 c6 thé duoc giam dén mic
360x240. Anh véi 4o phan gial thdp ¢6 thé st dung cho ving du dodn 16n hon. Mot du
dodn chuyén dong mac thd (gan diing) déu tién s& dugc 1ién hanh trén cdc anh cd do
phan giai thap nay. Sau dé, mot phép du dodn vector chuyén dong chinh xdc s& thize hién
linh todn vi Ui thay thé chinh xdc clia céc 001 tieng gitra hai khung hinh.

Qué trinh dy béo s& duge thye hién qua nhidu bude dé thu duge su dy bao
chinh xc cudi cung.

Cic doi wong chuyén dong nho ¢6 (hé duoc bd qua trong giai doan du doén
chuyén dong gan dang, v do dé tao ra cac vector du do4n mang sai s&. Truong hop
nay s& sir dung cac «hoi nho hon, V& mot vang thay th& ¢6 kich thudc 1¢én, sai 86
trong qud trinh phdi hap ¢o thé tréy nén 16n hon gila céc khéi ¢6 cung muc xdm song
khong ¢6 lien he vé chuyén dong. [Jon nita, nhiéu kiéu chuyén dong trong bic dnh
¢ thé 1a0 ra cde su xung dot gifta cdc vang tim kiém. Dé giai quy€l van dé nay can
¢6 su phan chia trong viée phdi hap cdc khoi.

3. Anh du doan truéc (anh P)

Phucng phép mé hod anh du dodn trude st dung xdc suét cdc anh licn luc rong
chudi anh truyén hinh. Nhdr xdc sudl ndy, phan 16n cdc anh trong chudi ¢ thé nhan bict
pén gidng nhau trén co s¢f thong tin chita dung trong anh (xuél hién trong chudi trudc).
Nhu vay anh dy dodn trudc 1a cae frame da bdo theo hudng thuan (nghia la cac du bao
cdc pixel cha frame hi¢n thi truedc).

Phuong phép nay rat ¢6 hicu qua khi chudi anh bidu dién 13 anh tinh hoan wan: Trong
irutmg hop nay chi truyén anh Jau tien 1 da va thong tin 1dn lugt mdi dnh khong khic may
s v anh trude. Khi xudt hién vat thé chuyén dong nao do trong anh, thi cin phai phat hi¢n
cac val thé nay va biéu dicn dac trung v sy thay doi vi tri cha nd. Bing cach nay va trén cd
565 phan tich céc anh trudic. c6 thé du béo gin ding ndi dung anh dang x¢L.

Trong trudmg hop khi anb dang &1 khde vai du bdo cha nd, thi cin phai truyén thém
cdc thong tin v& sy khéc nhau d6 pilta cac anh néi trén. N¢u tal ca cac vat the chuyén dong
duoe phat hign, thi dy bdo anh € rit gan vdi anh thue va d¢ truyén thong tin gilta ching 1a
chi can s& licu nho 1 di. Tuy nhién, vat thé xudl hién trong anh ¢ hé c6 nhiéu loai va ta
phai tim gidi phap k& hop dd tir d6 phdt hién va x&p loai chiing khong qué khé khan.

Khi d6 vi tri block duge bifu dién bang vector biéu dién su dich block ndy so vii
vi trf MB trong anh du bao trude. Vector nay hiéu dién su phdi hop (Lung phin hoac tat
¢4) chia trong MB, duoc 201 13 "veclor chuyén dong”.
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Khung dy doan (P)=
Khung trude

[ ] - Khung hién tai
f : + Yecld chuyén déng
Khung hinh

#hung hinh trude {n) hién tai (n+1)

&) Vects chuyén déng don hudng

Wi iri ndi suy

Khung (B)=
#hung trusc
- Khung hién tai
+ Vectd chuyén dong
hai hudng

Khung hinh truéc Khung hinh Khung hinh
(n-1) hién tai (n) igp (n+1)
b) Ni suy bl chuyén déng
Hinh 6-23, Du dean bl chuyén déng mét chidu va hai chidu.

Tuy nhién, cdc chuyén dong ngoai ving tim ki€m khong thé duoc thue hién du
dodn bu chuyén dong tr khung hinh truée, nhu trong vi du trong hinh 6-23a. Mat
kh6i diém anh cho trude trong khung hinh hién tai ndm ngoai ving tim ki€m nhu vay
& khong ¢é phdi hop khdi trong khung hinh truée. Trudng hop nay, khoi diém anh
& ducc ma hoa bing phuong phéip nén trong anh.

Iinh 6-24 chi ra qua trinh 120 anh du bdo trude, anh trude d6 (Previous frame)
duge luu trlt trong b nhd vai day du 4o phan giai, day dua dit liéu.

Anh hién tai Anh Khac big
2N 13 +=@ _ nh Kk acblgt
¥ +
Anh du doan *
A
Tao anh hién tai dé
Anhdy sl dung cho du doan
doan N anh tiép theo

Anh truc 6o
{(Anh so sanh)

&

Xac dinh vector
chuyén déng

B

Vector chuyén déng

Hinh 6-24. Anh du doan trudc,
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Trong khoi "Xdc dinh vector chuyén dong” (Motion Estimation), v&i vector
chuyén dong tinh 104n sao cho anh hién tai ducc du dodn mot cdch chinh xdc nhat. Hiéu
gita anh hi¢n tai va anh du bdo s¢ cho anh khéc biét & dau ra.

SG lidu v¢ vector chuyén dong va anh khdc bict s& duce truyén di (nén licn anh khong
truyén toan hd anh. Trong truomg hop vector chuyén dong duce xdce dinh ding, thi anh khic
bi¢t s¢ chia ral it thong tin va cong nghé nén s& dat hiéu qua mong muén. Tuy nhién, han
¢h¢ cda mo hinh trén 12 khong thé bidu dién phan 1én cdc chuyén dong 6 thé ¢6 nhur cac
chuyén dong quay, gidm hoac tang 1én va cdc chuyén dong phite tap khic.

4. Anh dur doan hai chiéu (anh B)

Du dodn hai chicu theo thé gian, hay con goi 13 noi suy bi chuyén dong, sir
dung thong tin trong mot khung hinh trude va mot khung hinh tham chidu xual hién
sau khung hinh hién tai d¢ du dodn khung hinh hién 1aj - goi 1a khung hinh B (vi du
ve du dodn hai chiéu v& trén hinh 6-23b).

Dy dodn hai chitu cho khad nang nén 6 1icu cao han so véi du dodn mot chiéu,
hi¢u img nhicu trong khung hinh hién tai giam bang mic nhiéu trung binh cta khung
hinh truée va khung hinh sau va ¢6 kha nang du dodn ngoai pham vi cta vitng tim
kidm nho cdc khung hinh 1i€p theo. Tuy nhieén, du dodn ngucce chi thue hién duoc khi
khung hinh tham chi€u xuél hi¢n sau duge truyén di truée khung hinh hién tai B.

Su khdc nhau co ban gilfa hai mach, mach tao anh dy dodn trudc va mach tao anh
du dodn hai chiéu, 1a bd nhd anh so sénh. BE tao anh du bdo trude ta chi can nhé anh
trudie do. Trong khi d6, d¢ tao duge énh du dodn hai chiéu ta phai nhé ca hai anh: anh
trudic va anh sau anh dang x¢t,

C6 thé coi dnh du doan hai chiéu nhi 13 k&l qua noi suy giita hai anh d€ xdc dinh
chudn cdia no. Vi de 10 duge dnh du dodn hai chidu, bo giai ma phai xdc dinh nd1 dung
cla hai dnh xdc dinh chuan cta né, nén s€ lam thay déi tha truyén cac anh. Bo6 ma
hoa ddu 1i¢n phai truyén ca hai anh chuan, sau d6 méi truyén dén anh du dodn hai chiéu.

bidu nay din dén két qua la:

- BO ma hoa va giai ma phai ddnh s6 lai cac frame 1¢n 1am tang s& cong vice.

- BO md hod va gidi ma phai diing bd nhd tén (d€ ¢6 thé luu trit cde anh chudn). .

Hinh 6-25 minh hoa qua (rinh 140 va truyén cdc khung hinh theo tha . Qua
trinh sap x&p lai khi ma hod va giai ma tao ra mot thoi gian tré phu thude vao s6
khung hinh B gilta hat khung tham chiéu.

C6 the ¢6 nhiéu hon mot khung hinh duge du dodn B gidta hai khung hinh tham
chi¢u xuét hién trude va sau né. 86 lwong cde khung hinh dy dodn phu thude vio
nhi¢u y¢u (8. Khi $0 cdc khung hinh B tang ién quan hé giira cdc khung hinh B va
khung tham chi¢u giam xudng, va do vay, s§ bit ¢an dung dé ma hod khung B tang
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ién. 1lon nita, khi d6 quan hé gira cdc khung tham chi€u ciing giam do chdng cdch
xa nhau. V@i cdc chuong trinh video ¢6 nhiéu canh ngét s& ¢dn ¢6 it khung B hon do6i
v cdc chuong trinh il canh npat.

Anh hiéntai  + m Anh khac biét
'Sj l »
b +

Anh du doan

Anh du
doan

3

F Y

r

Xac dinh vector |«
chuyén dong

e
-

Vector chuyén déng

Hinh 6-25. Anh du doan hai chiéu.
Quét xen k& cho phép thuc hién nén giita cdc khung hinh hoac gilta cdc manh.
Mi hod du doan giira cdc khung hinh thuong 4p dung cho cac chuong trinh ¢6 it su
chuyén dong hoac chuyén dong vdi t6c do cham, va su du thira khong gian gilfa cac
khung hinh nhiéu hon 13 su du thira khéng gia trong cdc manh. Trong khi d6, ma hoa
du dodn theo manh ¢4 hi¢u qua cao khi tng dung cho nén céc anh ¢6 16¢ do chuyén
dong cao, cac vector chuyén dong trong manh chita dung cdc thanh phan tan s8 cao.

6-8. GIGI THIEU MOT 8O TIEU CHUAN NEN
1. Tiéu chuan nén JPEG
a) Gidi thiéu

JPEG (Joint Photographic Expert Group) la tén cua mét 16 chic nghién ctiu vé cdc
chudn nén cho anh da tdn lién tue (trude day 1a ISO) duge thanh lap vao nam 1982. Nam
1986. IPEG chinh thice duoc thi¢l 1ap nho sy phie hop gilta nhom ISO/IEC va ITV. Ticu
chudn nay ¢6 thé ducgc dng dung cho nhiéu inh vyc: luu trit anh, Fax mau, truyén 4nh
béo chi, anh cho y hoc, camera s§ v.v... Tiéu chuén JPEG dugc dinh ra cho nén anh tinh
don sac va mau, thuc hién bai bén mode ma hod do 1a:

a) Mg hod tudn ty: Anh ducce ma hod theo kiéu quét tir tréi qua phai, W trén xudng
dudi dua trén khoi DCT.

b} Md hod luy tién. Anh duge ma hod bang kiéu quét phic hop theo ché do phan
giai khong gian cho cdc tng dung trén céc kiéu bang hep va do do thai gian truyén dan
¢6 thé dai.
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¢} Ma hod khong (6n that: Anh duoc dam bdo khoi phuc chinh xac cho moi gid iri
méu cla ngudn. Thong tin khong can thicl s& bl cit bo cho nén cho hicu qua nén thap
hon so vGi phuong phép ¢6 10n thét.

d) Ma hod phdn cdp: Anh dugc ma hod & ché& do phan giai khong gian phic hop,
d¢ cho nhitng 4nh ¢6 phan giai thap c6 thé duge truy xudl va hién thi ma khong céan giai
nén nhu nhitng anh ¢6 do phan giai trong khong gian cao hon.

‘Thuat tdn don gian nhat trong cac ché do DCT trén 12 JPEG Baseline, va nd duoc
st dung rong rdi nhat trong cac thudi 1odn nén IPTEG. Khi chiing ta d¢ cap (i JPHG thi
didu d6 ciing ¢6 nghia la dé cap 161 JPEG bascline.

Thuat toan JPEG Baseline da duoc xé1 trong mo hinh nén trong anh. Tir dd ta ¢o su
d6 khai thudt toan mia hod va giai ma ticu chuan JPI:G. hinh 6-26.

a)
¥ DCT | Lirsng tr hod |Ma hoa Entropy ' ’Sé hew
S ’ anh nen
Rlock 8x8 | ]
b) Bang luong 11’1‘] Bang ma hoa }
Sa lidu

Gidi ma Entropy

hJ

Gian Lugng W IDCTJ—:

l N ¢ Nlock Bx8

Bang ma hod Bang hreng ll'r.

Hinh 6-26. S0 do khéi ma hoa (a) va gidi ma (b) JPEG.

anh nen —l

(Qus trinh ma hod va giai mi la hai qud trinh nguoc nhau. Pac trung ding trong
gué trinh ma hod cho ra dong s6 licu sau khi nén va sau do duce duge dua (G phan gidn
(oidl nény. (3 bo gidi nén, o mé hoa entropy hich déi dong bit duge nén thanh mot bang
7ig-7ag mdi 6 cac he & DCT. Cdce he ¢ nay duge nhan vat cde he 50 eidl luong 1@ hod
vi dua dén qua irinh bicn doi DCT nguoc (Tverse DCT). Pau ra ta ¢d mdt khai 8x8
pixels co thé khong tao Jai mot anh chinh xac 1fn hicu pdc vi thong tin bi mat trong qua
trinh ma hod (nén ¢6 1on hao).

Tren quan diém coi hinh anh dong la mot chudi lién 1iép céc hinh anh tinh. Khi

d6. 1icu chudn FPEG due dp dung cho vige nén anh dong v nd ¢é ten goi M-IPRG.
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b} Phdn cap cau iriic 56 liéu video

Cdc ticu chuan nén video ra ddi nhim dai duge cde muyc dich trinh bay chi tit
cac du thira thong tin trong tin hiéu va du thira do cam nhan cla mél ngudi, qua dé
giam (8¢ do dong video s6, dua ra dong s6 léu video da duoe nén theo mot khuon
dang nhat dinh ¢6 thé st dung cho cic yeu cdu san xu#t chuong trinh cling nhu dé
fuu irlt hay truyén dan chuong trinh.

Ti¢u chudn JPEG bao gém mot phan cdp cdu wric s6 l1igu video nhdm tao didu
ki¢n thuan loi cho viée bidn déi cdc hinh anh duge ma hod. Cdc thong s mi hod,
chang han nhu dang lam vicée cau JPEG, kich thude va 14n s6 anh, do chi Lidl diém
anh, d¢ chinh xdc cta leong w, cdc bang ma déu duge cong vao vai dong s duoc
truyén di. C&u trdc s& licu video IPEG gbm 6 cdp khdc nhau phy thude vio che do
lam viée cua JPIG.

- Don v s6 lign (DU): Don vi s6 léu bao gém mot khéi 8x8 cde mau thanh
phén trong dang nén mat théng tin.

- Don vi md hod nhd nhdl (MCU): 1.A nhém nhd nhat cdce DU xen ké. Trong sur
dung nén DCT theo chuan CCIR-601, MCU bao gém hai khdi ¥, mot khéi C,vamot
khéi ¢,

- Doan md entropy (ECS): Gdm mot s6 cdc MCU. Boan ma entropy cho phép
giam kich thude cho khoi phuc tir gigi han ngat cha s& li¢u ma entropy.

- Quét: Ticu chudn xdc dinh phuong phap quét cho toan bo anh,

- Khung hinh- C6 thé duoc 1ao thanh mot hay nhiéu qué trinh quét.

- Lép dnh: Anh 13 ¢8p trén cang cua phan ¢dp sd licu nén, bao gém 16n khung
va cdc ma cho toan bd mot biie anh.
¢) Pdc diém cia M-JPEG

Nén M-JPEG chi thue hién trong mdi anh, diéu dé dan dén hiéu qua (1 s§ nén)
thdp. Trong truémg hop nén véi i s6 cao s& xudt hicn cde o vuong (Artifacis) irén anh
khot phue, d6 a cde dac trung cla cée hé s6 DCT. Néu mid hod nhidu lin thi hidu itng
trén s€ tang ién.

Ticu chuan JPEG xédc dinh cdc tham $6 trong bang 6-3
2. Tiéu chuan nén MPEG
a) GGioi thi¢u

Chuan MPIG (Moving Picture Expert Group) 1a chudi cdc chuan nén video vdi
muc dich Ja ma hod tin hiéu hinh anh va am thanh cho DSM (Dignal Storage Media) &
1(‘)’(;‘ do bittr 1,5 16 50 Mbit/s va duoe bidt dén nhu 13 MPEG- I, MPEG-2, MPIG-4 v.v...
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Céc chudn MPEG 1ién (6 (31 uu hod cho nhitng Gng dung video dong va cic dac diém
¢la né cling bao gdm mot thuat todn cho viee nén dit litu audio véi ti 1¢ vao khoang ur
5:1 cho tk 1O:].

Bang 6-3. Tham s& theo tiéu chudn nén JPEG

Tham s&

 Pac diém

Tin hiéu ma hoa
C&u truc 8y mau
Kich thude anh ti da (Giém anh x diém anh)
Biéu dién mau

P& chinh xac cla qua trinh luong tlf hoa va
bién d&i DCT

Phuang phép lugng td hoa hé DC

Cau truc khdi trong qué trinh Iuang 1 hod
thich nghi

D& chinh xac¢ cuc dai cla hé s8 DC
Bang lugng tu

Bigén d8i RLC

Hé s8 can bang cac khéi

Bu chuyén dong

RGBhoécY vaCRCB
444 42:2v5420

65 538 x 65 536

8 bit cho hé théng co ban

812 bit cho hé théng md rong DCT

9 bit
DPCM
16 x 16 bit

11 bit

Sai léch gilta cac giad tn Yva Cq, Cp
Ma Huffman

C6 thé bién ddi

Khdng

Queét
Kénh truyén

Tu@n td hay xen ké
Puge quan Iy 15i

- MPEG-1: Ticu chudn nén mot anh dong ¢6 kich thude 320x240 va 8¢ do bit ¢on
wr 1 Mb/s dén 1,5 Mbit/s diing cho ghi hinh trén bang tit va dia quang (CD), déng thai
truyén dan trong cdc mang (vi du nhu mang mdy tinh).

- MPEG-2. Tiéu chufin nén duoe st dung cho c¢de tng dung cao hon véi ide dd con
< 10 Mbit/s dé truyén tin hi¢u truyén hinh o thong thudng. Chuin MPEG-2 cling ¢ho
phép mi hod video véi hang loat cac dng dung @i hoi ¢é thé phan tich anh theo cic
cach khac nhau nhu thong tin video trén mang ISDN s dung ATM.

- MPEG-3- Ticu chudn nén tin hi¢u 6 xudng c¢dn < 50 Mbit/s d¢ truyén 1in hi¢u
truyén hinh ¢6 d¢ phan giai cao.

Nam 1992, ticu chudn MPEG-3 duoe két hop v6i MPEG-2 ding cho truyén hinh
thong thudng va truyén hinh c6 do phan gidi cao va ¢6 en chung la MPEG-2.

_ MPLG-4: Chuén nay danh cho nén hinh anh video véi it khung hinh va yéu céu
lam ot cham. Tée do di liéu yeu cdu la 9+40 Kbit/s. MPEG-4 hoan thi¢n vao thang
10-1998 nhim muc dich phét trién céc ticu chudn ma hod mdi véi toe do bit rat thap.

- MPLEG-7- Chudin nay duge dé nghi vao thdng 10-1998 va k& hoach tr¢s thanh
chudn qudc 1€ vao thang 9-2001. MPLEG-7 s¢ la chuin mo ta thong tin cia rat nhicu loai
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da phuong tién. Mo ta nay s¢ két hgp vdi chinh ndi dung cta né cho phép kha nang tim
kiém nhanh va hi¢u qua theo yéu cau ngudi ding, MPEG duoc goi chinh thae la "Giao
thidc ma 14 ndi dung da phuong 1én’”.

Ticu chudn MPTG 12 su k& hap gida nén trong dnh va nén lién anh. Tie 14 phuong
phdp nén ¢é 16n hao dua trén bhién déi DCT va b chuyén dong. Ticu chuin MPEG
khong bicu dién cdu trdc bd ma hod mdt cdch chinh xdc, ¢hi dac trung chinh xdc cic
thuat wan nén va kich thude dong so hcu.

b) Cdc cdu triic dnh

MI’I:(3 dinh nghia céc loai anh khdc nhau cho phép su finh hoat d€ can nhic gitra
hi¢u gua ma hod va truy cap ngau nhién. Céc loai anh d6 nhu sau:

- Anh loai I (Inira-piciure): 1A anh duoe mi hod riéng, tuong W nhu viée ma hod
anh (inh trong JPEG. Anh 1 chita dung d@ licu dé 1di tao lai toan ho hinh anh vi ching
duec tao thanh bang thong tin cia chi mdt anh. Anh I cho phép truy ¢ap ngau nhién, wy
nhién dat duce ti 1¢ nén thap nhat.

- Anh logi P (Predicted-picture): 1A anh duoe ma hod ¢6 bl chuyén dong W anh 1
hoac P phia trude (anh du dodn trude). anh P cung cdp cho hé s6 nén cao hon éanh [ va ¢
thd sir dung 13m mot anh so sanh cho vige bt chuyén dong cho cic dnh P va B khac.

- Anh loai B (Bi-directional predicted picture): 1.4 dnh duoc md hod s dung b
chuyén dong (it cdc anh 1 hoac P & phia trude vi ¢ phia sau (anh du dodn hai chicu). Anh
B cho Li 1¢ nén cao nhiat, bén canh dé viee s dung dnh B con ¢6 thém mot s¢ wu diém
sau:

» (Gidi quyél duge cic van dé thay ddi anh ciing nhu khong du bdo ducce su thay
déi vé ndi dung hinh anh.

s Vice st dung bu chuyén dong 1l hai anh cho 1 6 tin hi¢u trén tap am 161 hon
néu nhu chi st dung bl chuyén dong tr mot anh.

e Vi dnh B khong sit dung 1& dnh so sdnh cho céc dnh khéc, n6 ¢6 thé ma hod véi
s luong bit thap va khong gay 161 tré dudng truyén.
¢) Nhém dnh (GOP)

Pdi v chudn MPEG, chat luong anh khong nhimg phu thude vao u 1¢ nén trong
tirng khuan hinh ma cdn phu thude vao do dai cda nhém anh. Nhoém anh (GOP - Group
of picture) 1a khai ni¢m co ban cia MPLG. Nhém anh 14 don vi mang thong tin doc lap
cua MIPIG.

Ta da biét cong nghé MPEG su dung ba loai dnh 1, P, B. Trong dé anh P, B khong
phai 12 mot dnh hoan chinh mé chi chita su khdc bigt gilta anh d6 va anh xudt hién trude
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n6 (d6i vai P) hay su khéc biét d6i v6i ca khuan hinh xuft hién trudc va sau n6 (d6i voi
B). & ¢6 mot khuan hinh hoan chinh anh P va B can ¢6 dit licu tir cac anh lan can,
chinh vi vay d6i véi MPEG mot khéi niém mdi 1a GOP (nhom anh ) duoc st dung). Moi
GOP bit buoe phai bat ddu bang mot dnh hoan chinh 1 va tiép sau n6 la mot loat cic anh
P va B. Nhom anh ¢6 thd md (Open) hoac dong (Closed).

Nhém anh md luon bat dau tr mot anh T va két thdc & mot anh trude anh 1 tiép
theo. tdc 13 anh cudi ciing cia GOP dung anh dau tién ciia GOP 1i€p theo lam anh chuan,
hinh 6-27.

Trong hinh 6-27, anh P (anh 4) duoc du béo trude trén co s& anh T (anh 1). Anh B
duoc du dodn tr hai hudng, anh B (anh 2) va anh B (anh 3) dugc du doan tir hai anh I
(anh 1) va anh P (anh 4). Anh B (anh 5) duoc du doan tr anh P (anh 4) va anh 1 1i€p theo
(4nh 6). Mot diéu chi ¥ & day 14, thd wr truyén anh va hi¢n anh trén man hinh la khong
2idng nhau.

GOP

GOP
Hinh 6-27. Cau truc GOP md. Hinh 6-28. C4u tric GOP déng.

DGi véi cdu tric khép kin, viée du doan anh khong st dung thong tin cua GOP
khéc. Trong trudmg hgp nay, theo quy dinh, anh cudi cling ciia mot GOP bao gid cling la
anh P, hinh 6-28.

Nhém anh duge xdc dinh bdi hai thong s6 m va n. Thong s6 m xac dinh sO
khung hinh P v khung hinh B xuét hi¢n gitta hai khung hinh T gan nhau nhat. SO n
xdc dinh 6 khung B giira hai khung P. Vi du v& mot s6 nhém anh GOP duge veE trén
hinh 6-29.

Ti 1¢ nén video cua MPEG phu thude rét nhiéu vao do dai cua GOP. Tuy nhién,
GOP dai thuong gay khé khan cho qué trinh tua, dinh vi, stra 161 .v.v... Do d6 tuy thude
vao (img khau (san xuat, dung, truyén dan, phét séng v.v..) ma ta chon do dai GOP thich
hop. Trong san xudt hau ky, n€u cé yéu cdu truy cap ngéu nhién vao bt cii anh nao,
diéu d6 ciing ¢6 nghia 1a yéu cdu dung chinh xdc dén ting anh, GOP duong nhicn s¢
phai chi ¢6 duy nhét anh L. Trong truong hop nay i s6 nén s¢ dal rat thap. bé tang Ui s6
nén cho truyén dan va phét séng, trong GOP s6 luong anh P, B s€ phai tang Ién. Lic nay
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khong cho phép vice dung hinh cling nhu [am cdc k¥ xa0 rén chudi hinh anh da. Trong
trudmg hop nay ta ¢6 thé ¢ GOP gdm 12 anh.

P00 00 0

R | e s T f L ' ; | I
* r . vy ! L r L - L *

Céac khung nén ‘ ] 1 ] ‘ﬂ ‘ ] ‘ﬂ 'ﬂ ‘ ] 'ﬂ ‘ :] ‘ ]
) [ & M + 4 ¥ [ 4 L 4
i | | i ] L ) i 3 |
LT e T —- T P LTy « ¥ ’

Cau tric IBBPBBPEEI

156 040 0%

L. 4 o

Cau triic 1B C&u truc 1BP Cau triic 1P
Hinh 6-29. Nhém anh GOP treng cac hé thdng MPEG.
d) Cdu tric dong bit MPEG Video

Cau tric s6 licu video MPEG-1 vie MPEG-2 bao gém 6 16p, duge minh hog
trong hinh 6-30 vt 6-31. Bao gom:

_ Khot. Khoi 8x8 cac diém anh tin hicu chéi va tin hi¢u mau dang cho phuang
phéap nén DCT,

T hop (edu trite) khéi (macroblock): MOU cau irdc khdi 13 mOt nhém céc
khoi uong dng v legng thong tin chita dung trong kich thude 16x16 diém trén Mic
anh. Cau tric khéi nay ciing xac dinh tugng thong tin chia trong d6 & thay déi y
theo ¢fu trde mau duge st dung. Thong tin ddu tién trong cau tric khai mang dang
ctia n6 (13 cdu trde kh6i Y hay C,. Cp) va cée vector bit chuyén dong tuang (ng.

- Mdng (Slice): Méang bao gém mot vai cdu trde khéi ké nhau. Kich thude 16n
nhat cla mang ¢6 thé bao gém toan bo bike anbh va kich thude nhO nhit cua mang la
mot cdu triic khai. Thong tin ddu cha mang chita dung vi tr cla mang trong oan ho
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anh, va h¢ s6 can bang lugng . Kich thudc thong tin ddu cha mang duge xéc dinh
bang s& 16i cho phép xudt hién trong mang déi véi mot ing dung nhat dinh, theo do,
bo giai ma c6 thé bo qua cdc mang c6 nhiéu 181, va x4c dinh bang tinh hi¢u qua cua
phuong phap nén anh, theo d6 hé s can bang luong tr c6 thé duge dicu chinh thudng
xuyén véi viée sir dung cac mang c6 kich thuée nho hon. He s& DC tham chi€u, dung
trong ma hoa DPCM, s€ dugc so chuéin tai ddu moi mang.

49

22
Khéi diém anh ;R ;a
8)(8 Y

Macroblock l

T GM | G | Y
= /‘_IllllllllHllllJ
L — ———— Mang
Khung \
Nhém anh

Hinh 6-30. C4u truc dong video MPEG.

- Anh: Lép anh cho phép bd giai ma xdc dinh loai cua anh dugc ma hod la anh
P. I hay anh B. Thong tin ddu dung d¢ chi thit tu truyén khung dé bo giai ma c6 thé
sap x&p cac anh lai theo mot thit tu ding. Trong thong tin dau cta anh con chia céc
thong tin vé dong b, do phan giai va pham vi cla vector chuyén dong.

- Nhém dnh (GOP): Nhém anh la 16 hop cua nhiéu céc khung [. P va B. Cdu
tric nhém anh duce xdc dinh bang hai tham & m v n. Moi mot nhém anh bat dau
bang mot khung I va xdc dinh didm bét dau dé tim kiém va bién tap. Thong tin déu
p6m 25 bit chia ma dinh thoi va diéu khién.

- Doan (chuong trinh) video: Poan video bao gém thong tin dau, mot s6 nhom
anh va thong tin két thde doan. Thong tin ddu cha doan video chaa dung kich thudc
méi chidu ctia anh, kich thude cta diém anh, 16¢ d0 bit cha dong video s6, tan s6 dnh
va bo dém 18i thidu can c6. Poan video va thong tin déu tao thanh mot dong bit duoc
ma hod goi la dong co ban (Elementary Stream).
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MB = Macroblock
Vector chuyén
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‘ He 56 DCT lLf_)BJ

\ Khéi 8x8 diém chéi \

Déng s6 theo chudn CCIR 601

Hinh 6-31. Cau truc s6 lidu nén anh MPEG.
¢) Nguyén Iy nén MPEG

Hinh 6-32 dua ra mot s¢ dé nguyen 19 chung theo chuan MPEG. VGt cde 1oal anh
nhu da néi ren, viée ma hod theo loal ndo 1a tuy thude vao nha thict k& vi viy cdu tric
thue 1& clia cac bo ma hod MPEG ¢6 mot s6 diém khée so véi sor dd hinh 6-32.

Cach hoai dong cla bd ma hod, phu thude vao loai hinh anh, 1a ma hod a1 tho
didm dang x¢ét. Ta thdy rang nén MPEG 1a sy k¢t hop gifia nén trong anh va nén hén
anh. Dang thiic diu vio 1a Rec-601 4:2:2 hode 4:2:0 dude nén lién anh trudie tao ra duoe
anh khae bict o dau ra bo cong. anh nay sau dd lai duge nén trong anh gua cde bude:
bich doi DCT. Tuong (o hod. ma hod. Cudi cing dnh nay duce trdn cing v vector
chuyén dong dua dén bo khudch dai dém s& thu duge anh dé nén. Ta x¢t vi d b nén
trén dang anh 1 va P trong cdu trac GOD,
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Didu khién t8c d& bit

Bang higng tlr
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Video 4-92 + Lugng b M3 hoa Khuyéch dai Vid
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Anh | | Ann
du doan| s0 sanh
Xac dinh vector Vector chuyén déng

chuyén déng

Diéu khién nhém anh
Hinh 6-32. S0 d3 khai qué trinh méa hoa MPEG.

Anh thit nhat rong nhém phai duoc méa hod nhu anh loai 1. Trong trudmg hop nay, sau
khi 1ay méu 14n ddu, tin hiéu video duge ruyén dén block bién ddi DCT cho cdc MB riéng,
sau d6 dén block clia bo luong L hod va ma hod entropy. Tin hicu ra tr b6 luong o hod dudc
dua dén bo Iuong tr hod nguoc va bién déi DCT nguge, sau d6 duge luu vao bd nhd anh. Bo
nhd anh bao gém anh xudtl hién trong bo pidi ma sau khi giai rnd anh truyén toai L

Trong trudng hop ma hod dnh loai P, mach nén chuyén dong lam vice. Trén co sd
s0 sanh anh dang x&t vit anh trong bo nhd, s& x4c dinh duge cac vector chuyén dong, sau
d6 du bao anh. Su chénh léch giita dnh dang x¢t va dy bdo énh cia né lai duge bicn d6i
DCT, lugng 1 hoa vd ma hod entropy. Cang nhu trong trudng hop cdc anh loai 1, tin
hi¢u ra i bo Juong W hod duge giai luong 1 hed va bién doi DCT nguge réi cong vai du
bdo anh dang xét va luu vao bo nhé. Bang cédch nay, ludn ludn trong bo nhé on 1ai anh
nhu vy gidng nhu bd giai ma gidi ma ra anh dang xét.

_ Tée do bit cha tin hicu video duoc nén khong ¢6 dinh, phu thudce vao noi dung anh
dang xél (vi du mot phan nén {t hon hoac nhidu hon). Nguoc lai, tai dau ra by ma hod,
dong bit phai ¢6 dinh d€ xdc dinh 10c do cho dung luong kénh truyén. Do do, tai dau ra
bo ma hod pha ¢6 bo nhd dém di 16n. Bo md hod phai kiém tra trang thai ddy cia ho
nhés dém. Khi s lidu trong bo nhd dém gan bang dung luong cuc dai, thi cac hé s6 bién
d61 DCT duac luong 1& hod it chinh xac hon. Trong trudng hop nguge tai, ¢6 nghia la bd
nh@ dém chia s& 1icu qud it, thi viée tuong 1t hod cac hé s6 s€ tang 1én.

Qud trinh gidl ma, theo ly thuyét, 1a nguge lai véi qud trinh ma hod va dugc minh
hoa trén hinh 6-33.
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Hinh 6-33. Giai ma MPEG.

Giai doan 1 13 tdch ma hod entropy ra. Sau d6 tach 6 liéu anh (h¢ <6 bién doi
DCT) ra khoi cde vector chuyén dong. $6 licu s& duce giai luong 1 hod va bicn d6i DCT
nguce. Trong trudng hop anh loai [ bt ddu ¢ méi nhém dnh trong chudi, s¢ nhan dudc
anh ddu ra hoan chinh bang céch trén. NG dugie luu trong bd nhd anh va dugce s dung dé
piai ma cdc anh L€p theo.

Trong trudng hop anh loai P s& thue hién giai luong ta hod va bidn déi DCT nguce
vai vice st dung cde vector chuyén dong va lua vao bd nhd anh sém hon. ‘Frén co s do,
xdc dinh duge du bdo anh dang xét. Ta nhan duge dnh ra sau khi cong du hdo anh va ket
qui bicn dor DCT nguoc. Anh nay cing duoe luu vao bo nhd dé eo thé sir dung nhu 14
chuan khi giai ma cdc anh tGép theo.

6-9. TIE:U CHUAN NEN MPEG-2

MPEG-2 13 du d4n giai doan 2 cta uy ban [SO/PEC MPEG. MPEG-2 hudng 1n cac
dng dung rong i hon va ed t8e do hit cao hon MPEG-1, bao gdm dién wr vién thong va
truyén hinh s& the h¢ k& Gep. Noi dung k¥ thuat da duge dic két vao 11/1993 thanh du
thao ISO/AEC 13818 1én goi "Ma hod chung anh dong va audio di kem” gém ba phin
chinh: 11¢ thong: Video: Thit nghicm. Phdn 2 1a phin ma hod video hoan thanh vai sy
cong tac chung cda nhém MPEG va nhém chuyén gia vé mi hod video ATM trong ITU-
T3G1S, do d6 duge goi 13 khuyn cdo ITU-THIG2. MPEG-2 duoe tién hanh ngay sau
MPEG- 1. nham hd tra vice truyén video so e do bit 16n hon 4Mbit/s, bao pdm cde dng
dung DSM (phuong ticn fru trit $6), cdc he théng TV hién tai (PAL, NTSC. SECAM),
¢ép. thu fuom tin Wie dien wr, truyén hinh true GEp 1l v¢ tinh, BDTV (ruyén hinh md
rong). HIDTV (truyén hinh do phan giai cao) v.v..
1. Ciu tric dong bit video MPEG-2

Ciu e dong bit video MPTG-2 <6 dang phan 16p va la sumd rong cd phdp cla cdu
e MIPEG-1. Trude hét nd bao gom cée chie nang cua MPLEG- 1, e nghlia 1a ching uong
hop vai nhaw. Do d6 ¢6 hai hudng i rong dong bit Ml i(3-2, hinh 6-34, cho phép hoac theo
quy trinh cia MPEC- 1. hode theo cie riic nang md rong thém ricng cug MPEG-2,



Ngudi thiet k& cd 1hé lya chon | trong 2 hudng di, nhung hudng ma rong phai thé

hi¢n moi ich loi cda MPEG-1, chdp nhan miic d6 phic tap cao.

MOt trong nhilng khdc biét

chinh giita hai ticu chuan MPIRG-2

MPEG-1
ISCHEC 11172-2

va MPEG-1 1a & chd MPEG-2 c6 p—
+ . =, . uo
kha ning xi 1y chudi video xen ké, Header
vi du nhur dang thac ITU-R601. So

do ma hod ¢6 the thich nghi véi su

Chut md rong

lua chon licld hoac trame, trong dé
MPEG-1 chi ¢ mdt mode & dinh.
Ilinh 6-35 chi ra cdu trdc dong bit

Hinh 6-34, Hai hudng di trong cu phap
dong bit MPEG-2.

Déng bit

video MPEG-2. Mot s6 die diém khdc 12 tinh co gidn, tinh tuong hop, tinh phuc héi 11

va mé hod video do phan giai cao.

¢ Chudi video ducge mi hod bat dau bang Sequence [eader, sau dé 13 chudi mdy

rong (néu o) va cde nhdm anh. Néu phén chudi md rong (Sequence extension) khong

duge xdc dinh (khong ¢6 ma@ bdo 6 thanh phin md
rong), cdace IGp tiép theo khi d6 s& thye hién mot quy trinh
giéng nhu MPHEG-1 va d6 12 wong hop thuan. Khi c6
thém phin mdé rong thi phai ¢6.thém cde dac tinh mé
rong d¢ ma hod hitu hicu hon.

¢ FHeader ctia nhom anh (GO ¢6 chie nang wong
tw nhur Header ctta MPEG-1 va khong ¢6 chide nang dac
bict trong extension header cua GOP. Céc thong s6 guan
trong dung dé md hoa anh md rong duge dinh nghia
treng extension header caa anh. Vi ¢é hai loat anh, lién
luc va xen k€ nén cau trice dnh cén phai duoc xdc dinh rd
field trén hay ficld dudi hoac frame.

» Cdc 10p dudi slice khong bi anh hudng déng k&,
Shee bao gém 181 ¢d cde MB trong mot anh. Cfu tric
slice 16ng quat khong ¢dn ma hod cac viing nhat dinh nao
dé trén anh (khong c6 slice 16n 1ai trong viing nay) ciing
ta mot bd phan cla exiension MPEG-2,
2. Bac tinh va miic

Nén MPLG-2 ¢6 mot chudi cde mide (1evel) va dac
tinh (Profile). duge ding cho nhidu dng dung khéac nhau.

Cau trdc tin hicu s8 trong tiéu chudn MPEG-2 rat

r

Chudi Header

Chudi ma réng

GOP Header

GOP md rdng

Header anh

Anh md réng

Lép siice

Lép MB

video MPEG-2

Hinh 6-35. C3u truc dong bit
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phifc tap. Viée sir dung ticu chudn MPEG-2 khong phai Lde nao cling cdn thiét hoac c6 ¢
nghia. Vi th¢ din dén viéc phan chia cdu tric thanh cdce tap con goi la cdc profiles.
Trong pham vi mdi profile chi cho phép sir dung cdc phén clia cdc phan 1 vira phai trong
cau trde tin hiéu day di. C6 5 dinh nghia vé profile:

e Simple profile {profile don gian): 86 budc nén thap nhat, chi cho phép ma hod cic
anh loai [ hoac I%; viée tiach cdc anh loai B s¢€ 1am giam b nhd dung cho gidi ma chudi.

¢ Main profile (profile chinh): Cho phép sir dung 14t ca cdc loai anh, nhung khong
tao cde midie bat k. Chat luong 161 hon profile don gian nhung 8¢ do bit khong thay déi.

» SNR profile scalable (profile phan ¢ap theo SNR): Tiéu chudn MPEG-2 cho phép
phéan cap theo 1y s6 tin higu trén tap am. Tinh phéan c8p theo ty s& tin hi¢u trén 1ap am <6
nghia la chat Jugng hinh dnh va ty s6 tin hi¢u trén tap am ¢4 tinh thoa hicp.

Chudi anh ¢4 thé chia thanh hai 16p phan biét nhau vé chal lugng. Cdc 16p thap bao
gdm anh ¢6 chdt luong cor s, 16p cao bao gém cdc 1Gp hoan thién hon d6i vai 16p thap
hon, c¢ho phép khoi phuc ciing anh dé nhung chit luong 16t hon. 1.3p thdp hon, vi du
chita tin hicu video theo chufin 4:2:0, ¢dn 16p cao hon véi tin hiéu video trong chudn
4:2:2. C6 thé ma hod kénh khéde nhau cho cde 16p rieéng. Trong trudmg hop nay 16p dudi
hao v¢ sai sG truyén 101, bao pom tin hicu video ¢6 chal luong thip hon (vi du luong
hod vai dO chinh xdc thap. Con 1dp cao hon thi i6p bao vé cho phép khoi phuc ai tin
hicu video véi do chinh xdc ddy dit théng s¢ kénh truyén hodc bo ma hod.

e Spatially Scalabie protile (IPhan cap theo khong gian): Tinh phan ¢ap theo khong
gian ¢6 nghta 1a ¢é su thoa hiép doi vai do phan gidl. Chudi anh duge chia ra thanh hai
lGp wong dng vai cde dé phan gidi khdce nhau cua anh. Lép thap hon bao gém anh ¢6 d¢
phan gidi thdp vi du nhu truyén hinh tiéu chuan, 16p cao hon bao gém énh c6 do phan
giai cao hon vi du nhu truyén hinh do phan giai cao (LIDTV).

e Tligh profile (profile cao): Cho phép ddi véi ca hai hai loai thang mic va chudn
4:2:2 cua tin hiéu video. NG bao gédm toan ho cac cong cu cua Profile trude cong thém
kha nang ma hod cdc tin hi¢u mau khdc nhau cing mot lac. Hay ndr dang hon 1a "Iligh
profile” 13 mot hé thdng hoan hao duge thiét k€ cho t0an bod cac ing dung ma khong bi
2101 han b 16¢ do bit cao.

Van dé han ché cdc mic ¢6 lién quan dén do phan gial cuc dai cha anh. C6 4 muc
han ché sau:

o Low level (mic thap): Ung véi do phan piai cta MPEG-1, ¢4 nghia 13 bang 1/4
do phan giai truyén hinh ticu chuan.

e Main level (muc chinh): ¢ phan giai clia truyén hinh tiéu chuén,

e [igh-1440 Jevel (miuc cao 1440): DO phan giai coa HDTV véi 1440 mau/dong,
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o [ligh level (muc cao): DO phan gial HDTV vdi 1920 mau/dong.

Bang 6-4. Bang th6ng s& chinh profile va level cla tin higu chudn MPEG-2

Profile o
Dan gian Chinh Phincdp | . ancap Cao
(Simple) Main) theo SNR theo khong
imple {Main : High
Level glan (High)
420
420
. 352x288
Thap 352x288
4 Mbitfs
(Low) 4 Mbitrs
I, P, B
420 420 420 4:2:0
Chinh T20x576 F20%578 720x576 7205576
{Main) 15 Mbit/s 15 Mbit/s 15 Mbit/s 20 Mbit/s
I, P [P B I,P B P, B
420 4:20 420,422
Caoc-
1440 1440x1152 1440x1152 | 1440x1152
(High- 60 Mbitfs a0 Mbit/s 80 Mbitfs
1440) P B I,P, B I, P B
420 4:2:0;42:2
Cao 1920x1152 1920x1152
(High} 80 Mbit/s 100 Mbit/s
I, P, B 1 I, P B
1

K& hop 4 level va 5 profile La duge 1 hop 20 kha nang va hi¢n nay da c¢6 11 kha
nang duce ang dung nhu bang 4.13 (theo tai licu ctia Tektreonic). Trong ¢dc 6 cla bang
G-, Tan luot (I trém xudng B Ty 18 1y mau (4:2:0 hoac 4:2:2% Dong dudi gh diém anh
theo chidu ngang x theo chidu doc: Dong dudi nita 1a van (6c cao nhit cua dong dir licu
sau khi nén; Dong cudi ciing 1a ¢de loai anh sa dung dé nén.

Vi MPEG-2 MPaeMI . ¢ thé nén tin hiéu truyén hinh xudng com 3:5 Mbit/s, rit
phll hup via ddp dng duge tinh kinh t& cho phat guang ba cic chuong trinh truyén hinh
Lcw chudn (SDTVY. Con doi vai TIDTY thi sir dung MPEG-2 MPti. va MIPL-2
4:2:2Pwlli.

3. MPEG-2 4:2:2P@ML

Trong hang 6-4 cic chudn déu lay mdu theo chuan 4:2:0 va cho 1dc do bit thap rat
phit hop cho cong dogn truyén dan, phat soéng. Tuy nhien nd khong thoa min ycu ciu
chéit lwone cho cong doan san xudl hau ky. Chuan 4:2:0 khong the cho mot hinh anh ¢

chal luong studio sau mot vad the he gia cong tin hicu bdi phép nol suy tin hicu hicu
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mau. Sir dung 16¢ do bit 15 Mbit/s vdéi GOP nho chat luong hinh anh s kém, GOP 16n &
pay kho khan cho 1at ca cdc thiél bi ¢6 chuyén déi tin hi¢u trong thdi gian xod manh. Tir
nam 1994 nhiéu nha sén xudl v si dung thdy cdn phai c6 1iéu chuidn MPLEG-2
4:2:2P@ML. (Profiles, Main levels) véi toc do bit dat S0 Mbit/s ¢6 thé ddp ung dirc hu
céu chat hwong trong céc ing dung chuyén nghiép.

Thang 1/1996, MPEG-2 4:2:2P@ML. tr& thanh tiéu chuan qudc 1&. NG hon han
MPEG-2 MP@MI. trén nhiéu khia canh: Tée do bit bang 50 Mbit/s va ¢6 thé dép ung
dugce ca hai chuan video 4:2:2 va 4:2:0. He thong ndy o6 dac diém chinh sau day:

e C6 do mém déo cao va tinh khai thac hon hop. Coé kha nang gial ma trong pham
vi 1550 Mbit/s vai bat k¥ loai phoi hep nao gilta cde anh [ P va B

e Chit lugng cao hon MP@MLL.

e D0 phan giai mau ot hon MP@MI..

o X I¥ hau k¥ sau khi nén va giai nén.

e Nén va giai nén nhiéu ian.

¢ Nhém anh nho, thuan tién cho cong nghé dung hinh.

» (6 kha nang bicu thi 141 ca cdc ddng tich cue cia tin hicu video.

« (6 kha nang bifu thi thong tin trong khoang thoi gian sod manh.

6-10. KY THUAT NEN AUDIO

Céc k¥ thuat ma hod nguén ciing duge sir dung nham lam gidm lugng thong tin
du thira trong tin hi¢u audio, cde k¥ thuat che su dung cam nhan am thanh cho phép
loal bo cde phdn tin hiéu khong thé nghe duge s tao nén cdc phuong phép nén dong
tin hiéu audio trong hé thong chung.

Cic k¥ thuat nén s& liéu audio chinh bao gom:

o Ma hod du dodn trong mién thoi gian: Phuong phdp nay su dung ma hoa sai
46§ ¢ilta cac mau lidu nhau. Thong tin audio s& duoe biéu dién va truyén di bang dong
bit vai 10c dO duge giam xudng.

e Md bién ddi trong mién tdn 67 K¥ thudl ndy st dung cdc khGi mau audio
PCM tuyén tinh tr mién thoi gian sang cde dai bang tan khdc nhau trong mién tan sé.
1. Phuong phiap nén khong mat thong fin

Nén khong mét théng tin cho phép phuc héi lai cdc bit ddng nhu ban déu sau
khi 1i¢n hanh giai nén. Phuong phap ndy loai bo cdc du thita thong k¢ (0n tai trong
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tin hi¢u audio bang céch dy dodn trude gid i tin higu tr cée mau truse. HE 6 nén
clia phuong phap nay ¢6 the dat duge 1a 2:1 cho ¢dc tin hidu audio phic tap.

Nén khong mit thong tin dua chll y&u vio cde k§ thudq ma hod du dodn trong micn
thiti gian: ¢dc thudt todn DPCM hay ADPCM, mid hoa entropy.v.v.. duge su dung cho
muc dich nay. Ngoai ra nén audio con str dung khéi cac he thong didm di dong.

12 bit phén

16 bit 16 bit dinh 11
v . \
Tinhiduvas AD | Bodem Lo Canbang | |
tuang L o IERTE NN R Bt s sk T S Dong bit
7\ Ghép | dude ma hoa
kenh
| Tinh todn .
‘| can béng ] e
03 bil 86 mQ
A

Cam
nhart am
thanh

Hinh 6-36. Hé thdng ma hea diém dong khai s& fiéu audio.

Trong hé thdng nay, cdc gid tri nhi phan tir qud trinh bicn doi A/D duge nhém '
thanh tng Khai s¢ ligu, trong ¢d mién thoi gian (tai ddu ra bd A/D) vi trong micn |
tan so (Lai Jau ra bd bidn 461 DCT). Cdc gia trl nhi phan trong mat khdi so licu duoe
can bang sao cho pid tri 1én nhal khong vugt qua gid tri cho phép. He s& can bang
nay chung cho 18t ca cde gid tri trong kKhéi.

Nhu vay, mdi gid (i duge bidu dién bang moi phan dinh tri-chinh la gid 1]
mAau- v mot he sé mii thich hop vai bien do méu. Pay 12 mot qud trinh lugng e hod
khong déu trong d6 bude luong (o duge xde dinh bang s¢ cac bil trong mot khai. 86
¢dc bit phu thude va kha nang cam nhan am thanh cla ngudi, nhu trong hinh 6-36.
S 1icu theo d6 duge giam bang cach gui di gid tri mi trén mdi khai so Jidu.

2. Phuong phip nén c6 mat thong tin

Nén ¢é mél thong tin phoi hap mot s¢ cac k§ thudt nén va tinh chét cam thu am
thanh ¢G4 tai ngudi nham d€ Gim ra cdce thanh phdn pho khong nghe thay trong 1ap
hop 1in hicéu am thanh. T1¢ ¢ nén cba phuong phdp nay o thé dat tir 2:1 dén 20:1
phu thude vio do phide tap cla qua trinh ma hod va yéu chu chdt lugng am thanh sau
khi giai nén.

Cac h¢ théng nén ¢6 mal thong tin 13 k§ thuat nén 6 tinh chat cam thu.
Npuycn 1y chung 1 loai bo cae thanh phan khong cam thy duge trong Uin higu audio.
Cic ky thuat st dung trong nén audio ¢d mat thong tin bao Om; ky thuat masking
(chey cac thanh phin tin hicu trong mién thot gian va micn khong gian: che 161 fuong

10 tai cde hai ¢o gay cam thu am thanh sao cho mic 161 nhd hon mtce che: ma hod
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phdi hop ung dung cho hi¢ thong audio nhiéu keénh. Trong he thong ma hoa phéi hap,
thong tin tring hop gitta cdc kenh truyén duge logi bo. Ching chy duge ma hoa mot
14n vi khi ma hoa ching duge chi & s¢ lap lai trén kénh xdc dinh nao.
3. Tieu chuan nén audio MPEG-1

Ticu chudn nén audio MPEG-1 duge phat Lidn wen cd s& phdi hop cda chudn
ISO/AEC 11172 nham tgo ra mot he thong nén video va audio d¢ luu gilt chuong trinh
véi 16¢ do 1.5 Mbiys. Thanh phan audio theo tieu chuin nay xde dinh ba \Gp d€ ma
hod tin hicu PCM véi 1an s6 14y méu bang 32; 44.] vi 48 kil7. BO ma hod va gidi ma
MPLG audio duge vE tren hinh 6-37.

Ba ldp cla ticu chudn MPEG audio dap ing cho cdc ch& do khic nhau bao gom:

o (N1é do mono: chi ¢6 mot kenh audio

o Ché d dual mono: C6 hai kénh audio doc 1ap

o (1 do stereo. Cac kénh am thanh ndi

o (1Y dd joint stereo! Phai hop quan hé piita céc kénh am thanh noi

Pac tinh cia cac 10p L 11, 1 nén MPLG audio duge xdc dinh cac tham so khace

nhau vi (de do dong sé sau khi nén. s¢ mau irong mat khét ddu vao cho mot kénh.
cdu trde thai gian kKhung, phuong phap du dodn va cac ch& do 1am viée.

Cac mau PCM
32,441, 48 kHz

A hoa Didng 56 Nén
lugng W

can bang

Cam nhan

S3 héu phu
am thanh

a) CAu tric bd ma hoa audio MPEG

MG Khiing

Cac mau PCM
12, 44148 kHz

Dong s nen

Sap »ép

Taitac o
tan 5o

Sd liéu phu

by Céu irde bd gidi ma audio MPEG

Hinh 6-37. B6 ma hoa va giai ma audio MPEG.
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Thang tin dau Hé 86 can bang S6 lidu phu

r r

)
[_ 10%1 Vilribit | | Cac mau | _] Lop|

32 {0.16)  (128-256) (0.384) (384)

Thang tin dau

Hé s6 can béng 56 héu phu
M + v
[ Tore ] Viuibit [sor T Céc mau [ ] Lot
32 (0.16) (26-188) {0.60) (0.1080) (1152)
Thang tin dau
v
[ TescTTrPmu | Cac bit dy trif ] Lop 1

32 (0.18)  (136-256)

Hinh 6-38. Dang dong s6 liéu clia cac 16p audio MPEG.

P.6p 1 véi tuomg 18¢ do 6 32 d&n 448 Kbil/s, st dung chi y&u trong céc bang
ghi sa. Lop 1T vai taang tdc do 6 32 dén 384 Kbit/s, st dung cha yéu trong dia CD,
vit cac ticu chudn nén audio sd trong truyén thong da phuong ticn. L&p IT clha nén
audio MPEG ¢6 18¢ do wr 32 dén 320 Kbit/s thudng st dung trong cac Gng dung nén
vi hé s8 nén cao nhu mang ISDN bang hep. truyén thong tir xa. duding truyén ve tinh va
qua mang Internet. Cu trdc cta cde 16p MPEG audio 1, TEva 111 duge vé trén hinh 6-38.

4. Tiéu chuan nén audio MPEG-2

Nén MPLEG-2 cho aundio [ ticu chuin mad rong cia MPEG-| dé cho cdc tng
dung mai. Ticu chudan nén MPEG-2 andio cd thé dp dung cho nhiéu 16c do khac nhau
W 32 dén 1066 Kbit/s, véi chal fugng am thanh bién déi ¥ theo ing dung. Khung
MP1G-2 audio duge chia 1am hai phin, mot dong bit ¢ ban twdng thich vdi chuén
MIPEG-1 (384 Kbit/s cho 16p 11) va mot dong bit ma rong. Vi 16p 111, tai 16c 40 64
Kbil/s cho mot kénh audio, qua rinh ma hoa ¢é thé phdi hap 5 kénh andio dé 1o
thanh dong bil ¢ tde do 320 Kbit/s.

Ma hod MPEG-2 audio cho phép nén déng thoi 0 kénh, trong dé ¢6 mot kénh
st Jdung tin hic¢u audio 14n sO (hap. nham phuc vu cho cde chuong trinh mang hi¢u
dng am thanh dac bidt.

bé dat duge céc kél gua trén. mdi 1 twang dng & duge md rong vt cde tinh
chat khac. Tan s¢ ldy mau 6 thé duge giam con mdt nira mic tdn $¢ 18y mau cua
chudn nén MPEG-1, tde 1a 165 22,05 hoac 24 k1iz).

Nén MPLEG-2 audio cho kha nang sit dung nhiéu kénh (t6c do bit md rong cla
cac konh cd thé 1en dénl Mbit/s phuc vu cho cidc tng dung (6c do cao). Cic s0 hicu
duge chen vao khoang chia s6 licu phu cla cdu trde Khung audio MPEG-2 nhu trong
hinh 6-39.
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Thong un d3u I o .
Ha s6 can bang 56 fiéu phu | 85 liéu phy 2

- -

L ] ¥
SCIF J_ | Cac mau ] ] Lp Il

Vi tri bit MC MC SCF

D ] ' ~ l'l lcaﬁméubangM

CRC * ' Binh luan
Théng tin dau MO o Dy doan Nhidu thir tigng
(MUlti-channel) MC SCESY e
Théng lin 56 ligu audio MC

Hinh 6-39. Su md rong MPEG-2 trong dong MPEG-1.
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Chuong 7
TRUYEN DAN TiN HIEU TRUYEN HINH SO

7-1. HE THONG GHEP KENH VA TRUYEN TAI
1. Hé thong truyen tai MPEG-2

Nam 1994, ISO/AEC d3 chudn hoa he théng truyén 1ai theo chudn MPEG-2 (ghép
kénh video, audio, dir licu phu .v.v...) duoe chi ra trong hinh 7-1.

Video | Ma hoa Bong Ghép | Dong Gidi ma Bo |, Video
vao ‘*L\fideo A.l gdi kér?l’? chudng video - aém ra
dOI"Ig trinh
Audi chudng
U ‘ Ma hoa Béng trinh Gidi mé Bo | Audio
N + o
vao ™ audio goi ™ audio dém ra
Dirtiéu T » Oirlieu  PTS
Dang hd Déng hd PTS
t ¥ il
Lol Ghep | DO | Phan MS Giaima || Bo [ Video
kénh | chuend kénh goi video dém ra
dang tinh | deng
truyén c¢huong -
tél trink Mg Glél ma N Bf) Audio
ul gai audio dém ra

_» Diliee  PTS

Hinh 7-1. Hé thdng truyén tai MPEG-2.
a) Md hod

Tin hicu video s& dang thite CCIR-601 sau khi nén MPEG-2 ¢6 dang mat dong it
licu co s video (Hlementary Stream - BS) vai chiéu dai pan nhu vo 1an va chi chia
nhimg thong 1in 167 cin thidt d€ ¢6 thé khai phuc lai hinh anh ban dau.

Tuong ty, bO ma hod audio ma hod 1in hicu audio s& dang thie AES/EBU {Tan so

1y mau 48 kllz s& bit mau 24 bit va (6¢ 40 bit 1a 1152 Khit/sy thanh dong co s audio
(audio BS) ¢6 chidu dai ay y.



B¢ 6 the truyén vii do tin cay cao, cic dong cor ¢ video, audio dudc dong pét lai
thanh cdc dong co s dong goi PIS (Packetized IS) tuong ang vai cde gdi co do dai thay
doi. Méi g6i PES pom mot header va s6 lidu clia cdc dong co st Cée g6i PES nay duoe
ghép kenh véi nhau tao ra dong truyen 1ai TS (Transport Stream) hoac dong chuong trinh.

b) Giai md

Giém cac quy trinh nguoe lai. Dong truyén i hay dong chuong trinh duoce phan
kénh d¢ trd lai cdc dong goi co sar déng géi, réi duce md péi d& tra lai cac dong co sa
video, audio, dit liéu v.v. Cac dong co s3 ES nay sau d6 duoe giai ma dé wra lai tin hicu
video s, audio s6 v.v. Viée phét lai cdc ddng audio, video cfing duge kiém sodt bdri cdce
“nhan thdi gian trinh dién” PTS. Cdc nhan thoi gian trink dién nay dugc truyén di lrong
dong ghép kénh MPEG-2.
¢c) Péng bo

PG voi cdc thong tin da phuong tién, ciing nhu dsi véi cde 1in hiéu truyén hinh,
vice duy tri dong b chinh xdc gitta cde dong sa cép khi ching duoe gidi ma va dugic
truyén qua cdc thicl bi chuyén d6i hay thiét bi hién thi khic nhau 1d van dé rat quan
trong. 101 véi cdc bo ghép kénh phan chia thoi gian, thoi gian teé gida bd ma hos va bo
gidl ma thuong ¢6 gid tri khong déi. Tuy nhién, trong cdc he thong ghép kénh géi nhu
MPLG-2, thot gian tré phai thay d6i theo sy thay ddi do dai g6i (néu ¢6) va dn s6 ghép
kénh. Hon nita, néu video va audio duce xt 1y, dan dung mot cdch tach biét nhau trudc
khi gh¢p keénh thi can thi€t phai ¢6 phuong phap phuc héi lai déng bo mot cach chinh
xdc. Trong hé¢ thong ghép kénh MPIIG-2, ddng bd duoc thue hién thong qua ¢ac nhan
thasi gian (Time Stamps) va cdc chuan dong hé (Clock Retference).

+ Chudn dong ho
Bong ho duge sir dung tai bd ghép kénh va bo gidi ma khong do thoi pian theo gid,
phtit, giay ma do 1hoi gian theo don vi ciia 27 MHz, duge bi¢u dién theo s nhi phan 42 bit.

Trong dong chuong trinh, thong tin vé d6ng bo duce truyén di 161 thié 0,7 giay
mot 1an, duge goi 1a chudn déng hé hé théng (System Clock Reference). Con rong 1rong,
truyén 14i, thong tin vé déng bo duoc truyén di 16i thiéu 0,1 giay mot 1an va duge poi 1a
chuan dong hé chucng trinh (Programme Clock Reference). Cée chuong trinh trén ciing
mot dong truyén tai ¢6 thé st dung cde chudn déng hé chuong trinh khac nhau.

+ Nhdn thot gian

Nhan thoi gian 1a mot gia tri nhi phan 32 bii, duge bifu dién theo don vi cia 90
kHz. C6 hai loai nhan thoi gian la:

» Nhian thdi gian trinh dién (Presentation Time Stamps - PTS) 12 loai nhin thisi gian co
ban ding dé chi dinh thoi diém ma khi dé mét dom vi truy cap s& duce trich ra khoi ho dém
phia giai mé, duge giai md va duge trinh chidu cho ngudi xermn. MPEG-2 gia dinh rang diéu
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niy ¢6 thé duge thue hién e thii. Trong thue 1€, vige chuyén s& liéu vao b gidi ma va quy
irinh giai ma can 16n mot khodng thoi gian nh&l dinh ma ngudi thi€l k€ gidi ma phai ¢6
phucng phdp hiéu chinh. DI véi nhidu loai dong so ¢ap, chi can duy nhét nhén thdi gian
trinh dién. Tuy nhién d6i vdi dong so ¢dp video, cin phai ¢6 thém mot loai nhén thoi gian
1hi hai, d6 1a nhin thdi gian gial ma (Decoding Time Stamps - DTS)

e Nhan thi gian giai mi (Decoding Time Stamps - DTS) chi dinh thdi diém ma khi
dé motL don vi truy cap s& duoc trich ra tir b dém phia giai mi, ducce giai md nhung chua
ducie rinh ¢hiéu cho ngudi xem. Hinh anh da dugc giai ma & dudc luu il tam thai trong bo
nhé 1am dé wrinh chidu sau d6 mot thdi gian ngén. Trudmg hop nay chi can thiél doi vai Toai
anh [ va P cla chudi video nén MPEG-2 vi cde anh 1 va P bao gi¢r cling phai duoc giai ma
trude so véi anh B nam xen giita. Nhén thoi gian gidi ma DTS khong xuét hién mdt minh ma
luén di kdm theo nhan thiv gian trinh dién PTS. Lic nay, nhin thdi gian trinh dién PTS chi
dinh thdi diém ma khi d6 hinh énh da ducce gidi ma s& dudge trich ra W b nhd wm va trinh
¢hi€u cho ngudi xem. Do dé, nhén thoi gian trinh dién PTS 6N ¢é gid tri 16n hon (W 12 xa
hon trong twong 1ai) so véi nhan thdi gian gidi mé DTS wong ing.

2. Cau tric dong co so (Elementary Stream — ES)

Dong co s¢ vé ca ban 12 tin higu gdc tai dau ra cda bo ma hod, va chi chita nhimg
thong tin cdn thiél gidp bo gidl ma tdi tao lai hinh anh hoac am thanh ban dau. Cd phap
dong co s& (ES Syntax) duge bicu dién trong hinh 7-2.

Quantizing
Matrices
; Profile
Mation Sync Picture
Vei:lor Pattern I\PB Time  Open/Cloed Rale | |avel
i -
M . Vid {
Block of acro |y Stce | ) Picture [, Gr_oup of ideo o
Coeflicients Block Picture Sequence
Global Veclors Chroma Type | Aspect
Ratio
Progressive Picture
Interiace Size

Block of Coeffcients = Cac hé s khdi; Macro Block = Khai n (4 khéi); Motion vector = Vécta chuyén
déng; Sync pattern = mau déng bd; Quantizing Matrices = Ma tran ludng k. Video of sequence = Day
dit liéu videc; Chroma type = céu tric sdc dd:  Progressive interlace = ti&n hanh trén; Picture rate =
T8c a8 anh, Picture size = Kich @ anh,

Hinh 7-2. Cu phap déng co sd.
Don vi co s& ctia mot hinh anh 12 khéi DCT, mbi khéi c6 8x8 phén tit anh. He 6
ting véi thanh phan mot chidu duoce ghi di trude tién vér dé chinh xdc cao hon cdc he s6
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khic. Ma ind ol Block duge bi di sau cing. Cde Block duoc tap hop fai thanh cac
Macroblock (M), m&i MB ¢6 mat vécio chuyén dong hai chite. Cac MB ducc tap hap
lai ¢ tao thanh Slice. Slice Tudn hidu thi cdc soc ngang cda hinh dnh tr trdi sang phai.
Slice ¢6 thé bat dau tir bat ky didm ndo vl ¢6 kich (thute tuy §. Tuy nhicn, ddi vai ticu
chudn ATSC quy dinh Slice phai bt ddu tir mép phia trdi clia hinh anh.

Nhidu Stice 1ap hop lai tao 1¢n mot anh hodc mot manh tich cuc. Dit Hiéu ba dau
cla anh (Picture header) xdc dinh anh d6 1a 1, P hoac B. MOt var anh tap hop lal tao
thanh mot nhém anh (GOP). Nhém anh bat ddu bang mdt anh [, gilta hai anh T la mot s
anh I’ vivhoac anh BB, Nhém anh ¢6 thé md& (Open) hoac dong (Close). Nhidu nhém anh
GOP tap hop lai thanh mot chudi dit ligu video.

3. Dong co sé dong goi (Packetized Elementary Stream - PES)

[Tinh 7-3 chi ra mo hinh déng géi dong oo sdt. Do nhu céu thye 1¢, dong d licu cu
& (13S) mang thong lin video va audio wr mach nén cin dugce chia thanh nhiéu poi.
Nhing goi dit licu nay duge nhan dicn bdi tin hisu bdt ddu (Header) va chita cac nhdn
theri gian (Time Stamps) phuc v cho viee déng bo.

Dong et sG dong pdi PES ¢6 thé tao ra tit mat trong hai by ma hod la: Ma hod ing
dung va ma hod truyén tai. Tuy nhién, dong cd s&r dong g6i chiing ta x€t trong phan nay
¢6 nhiém vu truyén tai. Trong dong cd s&r déng g6i (PES) dong dir ity co s6r (I38) ¢b
chidu dai vo 1an duge chia thanh cac gd ¢6 kich thude phl hgp cho ting ing dung.
Chicu dai cua poi o6 thé 13t vai tram Kbytes va thay ddi ty theo nhu cdu, chidu dai cue
dai clia gdi PES 1a 2'* bytes. Cd phap dong co s& déng géi duge cho trong hinh 7-4.

Video ES g Packetizer |.— 4 Video PES

Audio £ES — Packetizer Audio PES

Packetizer. Dong gbi
Hinh 7-3. M hinh déng géi dong cd sd.

Dong co s déng g6i bao gom dir lidu bét ddu va dong dit licu co s ¢6 ich. D licu
bat dau ({ leader) bao gom:

e Bon hyles trong d6 o6 3 bytes ding cho ma khoi dau gdi dix licu PES (PES Packel
Start) va 1 byte nhan dién dong cling nhu chi thi loai dong (Stream 1D). 3 bytes (24 bit) ma
khét ddu g6t PES gém 23 bit (hodc nhidu hom) mang gia tri khong, 1i€p theo sau fa mdt bit
mang gid tri 1. 1 bytes (8 bit) Stream 1D c6 pid tri tr OxBD dn OxEE, vi du:

- 0xCO dén OxDI: dong audio.

_ OxFO dén OxELS dong video.

304



D licu tHeader ¢6 thé phan bi¢t duge 16 chuong trinh video va 32 chuong trinh
audio. Ting chuong trinh trong s& 48 chuong trinh (video va audio) déu ¢4 the kém theo
dif licu vé& ngudsi ding (User). Dix lidu v& ngudi ding ¢6 thé duge si dung cho vi¢e guan
Iy theo dia chi cde b Set-Top-Box hoace cde chie nang khac.

PES Start Stream | PES Packet PES Stuffing PES Packet

Code Prefix 1D Length Header Bytes Data
——
24 8§ — 16 ny n;
Pi.5 PES Data Copy | Orginal PES Header Oplional
"10" 1 Scrambling Priority | Alignmenl Right or 7 Flags Dala Fields
Control Indicalor Copy { englh
? 2 1 1 1 1 88— 8
PTS ES ES psm Additignal PES PES
DTS | CR | Rate Tnck Mode Caopy Infomation CRC Extention
a0 48 24 8 §__ " 18
40
5Flags Cptional
PES Packet Header Program pP-STD PES
Private Dala Field Fackel Seq Buffer £ xtension
Counter Field
128 B4ny 16 16 Bny

PES siart code prefix = Ma khdi d8u gbi dit lieu PES; Stream 1D {Indentity} = Byte nhan dién dong; PES packel length
= D6 déi goi PES, PES Header = Byle dir liéu bt d4u PES, Stuffing bytes = Chen cac bytes; PES Packel Data = Dit
litu gbi PES; PES Scrambling Conlral = Didu khidn xao trén PES; PES priorty = Quyén uu tien géi PES; Dala
alignment indicator = Chi s6 sap xép dif liéu; PES Header Dala tength - Thang tin vé s6 bytes cé lrong dif Iiéu bt
dédu; Optional fields = Manh tuy chon; ES CR (Clock Reterence} = Xung déng bé chudn déng ca sd (ES), DSM
(Digital storage media) = méi trudng 1t trir s8 PES CRC (Cyclic redundancy check = Han ch& dd du thifa ludn hoan
trong PES; PES extention = PES mdréng; PES Private Data = D lidu mat trong PES.

Hinh 7-4. Cu phap dong co.sd dong géi.
o IS Packed Tlcader Data Length cho thong tin vé 80 byles ¢6 trong di licu bat
dau tuy chon (Option Teader Data) trudic khi bét dau dong dit liéu ¢6 ich.
o Céc I'lags chi rd manh tuy chon (Option Fields) 16N 1ai hay khong ton tai, thong
1in duoc ma hed hay khong ma hod, yéu cdu vé han quyén. su co mat hay khong ¢d mat
cha Presentation Time Stamp (PTS) va Decoding Time Stamp (1JTS). Hai thong un sau
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ciing duoc sir dung dé dam bdo su dong bo & mach giadi mé, DTS dam bao thit tr anh khi
giai ma cdon PTS dam bdo thit tr hién thi anh.

Tiep theo hai bit mang gid tri 10, ¢é cac flag sau:

PES Scrambling Control {2 bit): Gid tri 1 chi thi xdo trdn néu ¢d.

PLES Priority (1 bit): Chi thi sit wu tién cna géi.

Data alignment Indicator (1 bit): Gia tri 1 chi thi mdt trudng payload bat dau
véi moL ma md dau video hay tix déng bo audio.

Copy Right (1 bit): Gid iri 1 chi thi trudmg playload g6i PES duge bao vé ban quyén.
Orginal or Copy (1 bit): Gid tri | chi thi trudmg payload géi PES 1a nguyén géc.
PTS - DTS Flags (2 bit): Gid tri 2 (e 1a 10) va 3 (tde 1a 11) chi thi ¢d PTS
hién dién phia sau, ngay trong header nay, pid tri 3 (1tc 1a 11) chi thi ¢6 DTS
hién dién con gid tri 0 chi thi khong ¢d ca PTS va DTS.

S CR Flag (1 bit): Gid tri 1 ¢hi thi chudn déng hé hién dién trong header gdi PES.
IS Rate Flag (1 bit): Gid tri 1 ¢hi thi t6¢ d6 bit hién dién trong header goéi PES.
DSM Trick Mode Flag (1 bit): Gid tri 1 chi su hién dién cia rudng ché d6 ky
xdo dai 8 bit phia sau.

Additional Copy Information Flag (1 bit): Gid tri 1 chi thi sy hién dién cia
thong tin ban quyén.

PES CRC Flag (1 bit): Gid wri 1 chi thi CRC (Cyclic Redundancy Check - mot

loai ma kiém tra chén 1é dé bdo vé chdng 181) xuat hién trong g6i PES.

o Nhu chi ra trong hinh 7-4, dinh dang g6i PES ciling dinh nghia dOng bit sir dung
cho ¢dc ing dung trong moi trudmg luu trir sd (DSM). Mac db kha nang su dung dong bit
trong dinh dang DSM khong thuc si can thi¢l cho phia thu, tuy nhi¢n, nd dude dung cho
cAc tng dung trong cdc bd ghi bang hinh (VCR).

e Dinh dang g6i PLS trong 1ép truyén 1di [ mot 1ap con trong phén dinh nghia 0ng
qudl cta chuan MPHEG-2. Su lya chon chiing s& cho phép mdy thu hinh $6 van hanh mdt
cdch don gidn, déng thdi né ciing cho phép khoi phuc céc 1in hiéu 10i trén dudmg truyén.

4. Ghép kénh dong chuong trinh (Program Streamn MUX)

Mo hinh h¢ thang ghép kénh dong chuong trinh chi ra trong hinh 7-5. Mot dong
chuong trinh (hinh 7-6) 12 k&t qua ghép kénh mot vai dong co s& dong goi st dung cing
mot hé thong xung nhip this gian (Time Clock). Dong chuong trinh ¢6 th¢ [a mot dong
video ¢ kem audio hoac mot chuong trinh nhiéu kénh audio.
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Video PES —_—
Program

Slream ——— Frogram Stream (PS)

) . MUX
Audio PES R ——

Pragram Stream MUX = Ghép kénh dang chiufang trinh
Hinh 7-5. Ghép kénh dong chuong trinh.

Dong video cd s& duge chia thanh cdc don vi truy cap (AU - Access Units). Mbi
AU chita di lice da duge nén cla mot anh. Cde anh nay phéan bict bdi anh 1, P hoac B.
Méi video AU 1a mot géi chuong trinh (Program Stream Packet), cac £01 nay thay doi vé
kich thude. Vi dy géi anh T 16n hon nhidu 261 anh B. Tuy nhién d6i véi cac don V1 Lruy
cap audi s0 (DAA - Digital Audio Access) thudng ¢6 cling kich thude va vai DAA tao
thanh mat 61 dong chuong trinh.

PES Header

Video Audio

Hinh 7-8, Dong chuong trinh.

Tom lai, dong chuong trinh duae thict k& dé truyén trong moi trudmg khong ¢6 tap

nhid¢u va sai nham (Noisc and Error I ree), vidunhu trong cde dng dung CD-ROM vi hai
ly do chinh sau:

- Dong chuong trinh bao pém cdce géi tuong d&i dai ndi ti€p nhau va do dai nay lai
luon thay doi. Mdi géi béi diu bang mot ticu dé (header). Mot 16i xay ra trong phén ti¢u
d¢ ¢6 thé lam madt thong tin cua toan géi. Vi cde goi cha chuong trinh ¢6 thé chita vai
chuc kbyte s6 licu nén su mat mat thong tin cha mat 261 co the 1am mat hoac pidn doan
ca ot khung anh.

- DO dan g6 khodng ¢6 dinh khidn cho bo gidi ma khong du doan duoe khi ndo goi
cham ddt va khi nao goi mai bat dau. Thay vio dé, bo giai mi phai doc va dich lai thong
tin v¢ do dai g6i chda trong médi ticu d¢, néu thong tin v& d6 dai goi nay bi 16i, bo gial
ma s¢ mal dong bd va nhu vay sé lam mat thdng un it nhal 1a mot goi.

VImodi trudmg truyén dan phat séng ma ching ta quan tam ludn 6 tap nhicu va sai
nham. do dé khong thé ding dong chuong trinh duge ma phai dong dong truyén L4i.

5. Ghép kénh dong truyén tai (Transport Stream MUX)

M0 hinh h¢ théng ghép kénh dong truyén 13i TS chi ra trong hinh 6.7. Néu chia

cde ot PES ¢6 do dai khde nhau thanh cdc géi TS 6 do dai khong doi (mdi goi TS duoc
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bil ddu bing TS header v thudmg ¢d chidu dai 188 byles) va ruyén cac géi nay di sau
khi da cong véi dong bit dicu khién ding dé mo ta chuong trinh (clng duge déng goi
thanh cdc géi truyén 1ai), ta s€ ¢6 dong truydn tai TS, hinh 7-8.

FiD1

Video PES .yl

PiDz

Audio PES ——»

: o Transport Transport Stream (T8)

PID(n-3 Stre:

video PSP bﬂfﬂ“ >
PINN-2) '

Audio PES
P1D(n-13

Data —

PID{n)

Elementary stream map _—
{Program_map_table}

£ lemenlary slreatm map = anh xa dong cd 53, PID < Packel Identilation; Transport Stieam MUX
= Ghép kénh dang truyén tai.

Hinh 7-7. Ghép kénh dong truyén tai.

PES Header

§ Audio Wideo :
A _ ' —»|

TS Header G6i TS

Hinh 7-8. Dong truyén tai.

Trong dong truyén tai, cde géi PIS 1r cdc dong géi so cap khde nhau duge phan
nha va gén vao phan payload cla gos 1an sG. Quy trinh nay phai thoa man 2 dicu kién:

~ Byte ddu tién cia moi g6t P1S phai 1 thanh byte ddu ticn cba phan payload cia
SSTRINY

- BéL kY ot TS nao cling cht mang phan di lidu 1dy tir ciing mot géi PES.

M&di g6i PES khong thé phan chia di ligu ¢lia nd mot cdch chinh xde vao mot O
nguyén poi TS, Thuding gap truong hop khong € s6 hicu dé 1ap day vao payload caa poi
TS cudi ciing. K¢ thod min hai dibu ki¢n trén, ngudi ta don thém phan Adaptation Ficld
véi do dai thich hop. €6 thd giam thicu 46 dai phan Adaptation Field nay bang cdch lua
chon chi¢u dai g&i PES hop ly. Gioi PES ciing thudng duge chon da dai dé da s0 cde b
TS duce 1dp Jay bai s licu oo ich 8y 1 cac 261 PES, hinh 7-9.

Tt ca cac domy goi so cdp PES ghép kénh chung vé&i nhau 1o nén mot hay nhicu
chuang trinh s¢ dudc chuyén thanh cde goi TS theo cing mot cach thite néu trén. Cde
201 TS s8¢ duge sap xEp tudn w tao ra dong ruyén tai. Cace géi TS chia thong 1in dich vu
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ciing nhu cdc g6i TS réng duge s dung dé 14p déy kénh truyén. Thi w cdc g61 TS ¢6 thé
sap xEp wy ¥ micn sav dam bao duve diéu kién cde g6i TS cda cung mot dong sa cdp
dong gdi PES phai duge truyén theo thi i thoi glan.

Header cla PES

'

Payload PES J

|

Payload TS J

L Header clla TS Adaptation Fleld

Hinh 7-9. Chia cac géi PES thanh cac g& 7S.

a) Cdu tritc goi truyén 1ai

Gioi truyén i ¢6 kich thude 8 dinb va hing 188 bytes, chia thanh dif fi¢u ticu dé
(header) va dit licu ¢6 ich (payload), hinh 7-1 (.

D licu tiéu dé cd do da {Gi thi¢u bang 4 byies va chira nhimg thong Lin sau:

e Sync Byte (8 bit): Byle dong bo mang pid 1ri khong déi bang 0x47 ding dé ddng
bo cac g6i TS, byte nay s& dugc nhan bigl bai bd giai ma. Gid tri 0x47 khong phai la pid
(ri duy nhat trong gdi TS va ¢ thé xudt hién trong cde trudng cta cdc goi TS. Tuy nhién,
hicn tuong Sync Byte 1ap di lap lai mbi 188 Kbyte cing véi gid tri 0x47 cua no s€ tao cd
4 dd nhan dang chd bal ddu clia mot g6 TS mdi.

e Transport Lirtor Indication (1 bit): Bit ndy dang dé béo hi¢u ¢b 161 261 xdy ra trén
dudmyp truyén - khi 111¢ sai nham bit (BIR) vuot qud id wri cho phép - L khau diu ch&
dcn khau giai diéu ché, phan kénh. Gid (rj 1 chi thi ring dang ¢4 161 khong thé stra dugic
trong géi TS hign hanh, vi vay khong nén sl dung phan payload trong g6i TS nay.

o Payload - Unit - Start Indicator (1 bit): Bit nay thict 1ap 1 1 bdo cho ta biél byte
ddu tién ctia phan payload chinb la byte ddu tien cia g6i PES mai (ddi vdi sO licu video,
audiv) hay 12 phan déu cia mat bang (ddi vai thong tin dac 1a chuang trinh PSI).

e Transport priority (! bib): Gid tri | chi thi gé1 TS nay ¢6 quyén uu ticn hon cée

o6i khdc. NEu hé théng truyén hinh s6 khong ho e vige phan phdi tin hiéu co uu tién
(hi bit ndy & dugc bo qua ¢ phia thu.
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- B
- L
188 Bytes
Header Payload Header Payload
Sync| Transport Start Transport Scrambling | Adaptation Continuity | Adaptation
Byte Error Indicator Pricrity | PID Conlrol Field Counter Fieid Payload
Indicator Controf
8 1 1 1 13 2 2 4 all
Adaptation Discontinuity | Random ES Optional Stuffing
Field Length Indicator Access Priority 5 Flags Field Bytes
Indicator | Indicator
8 1 1 1 5 n,
Sphce Fransport Adaptation
PCR { OPCR | Countdown Private Field
[Jata - xtension
42 42 3 8+n, B+n,

Payload = Tai trong clia géi truyén LAi; Slart indicator © Bat dau chi thi Transpost pricnity - Quy@n wu tién truyén tar,
Adaptation Field = Manh thich nghi.

Hinh 7-10. Cau truc gbi truyén tai.

* P’acket Identifcation hay PID (13 bit)y: Pay la thong tin dé nhan dang g6 TS
thude mot dong s cdp déng g6i PES hay thude vé mot PSI cu thé nao d6. Trong 2" gid
tri ¢6 thé ¢o, 17 gid tri duoe danh ricng cho cde muce dich dac bict. Con lai 8175 gid tri
duoe ding d€ gdn cho cde dong g6i sa cap PIS hay Sl khdc nhau. Nhur vay, ¢6 the ghép
101 da dén hon 8OO0 dong pdi s cdp viio mot dong truyén (ai.

Cac dong bit co s dong g6i PES v dong bit dicu khién nhu da néi & trén - con
got1 la dnh xa dong cu sa - duge nhan bict bai PIDs duy nhat cua ching trong gid ri
dau cha manh. Ta ¢& vi dy v& 1Gp trayén tai (hinh 7-11): Trong vi du nay PID duce
ding nhu la mot ¢hi s6 cla con tro chi 131 chuong trinh da dinh sdn gid tri cua PID
trong dong truyén 1di. Dong bit dicu khién chita bdng dnh xa chuong trinh, né dién ta
anh xa dong ¢ s Bang dnh xa chuong trinh cling bao pém: Cdc thong tin vé cdc
PIDs cia cde dong truyén tai, ma ching tgo thanh chuong trinh, dé ching nhéan dicn
cde g dung (audio, video, data) truyén trén cac dong bit nay; Méi quan h¢ gllfa cac
dong bit vai cdc thong s& khidc.



Bang 16 chdc chuong trinh (PID 0) . Bang thang tin vé mang

Chuang trinh 0 20 Dt lidu mang
Chuongtninh 1| 22 |“' ' ahar

canhan
Chuong trinh 2 3

Chuongtrinhk | 55

h 4
Dang 1| Video 80
Dong 2| Audio 81
Dong 3| Audio 82

Déng 1| Video 54
Dong 2 | Audio 48
Dong 3 | Audio 49

Dongk |[Bliéu | 55 Bang anh xa chuang trinh Dongk | Duliéu | 88

Dang truyén tai

Pragram 1 |... [Program 2 [.. [Program 1 [.. |Program1|... Program 1 ... | PAT | ... |Program 2
Audio 1 Video MAP Audio 2 Wideo Video
PlDs 48 80 22 8z 54 0 80

Hinh 7-11. Ldp truyén tai.

e Transport Scrambing Control (2 bit): Chi thi ché& do xdo tron dit lieu trong phin
payload. £01 vGi h¢ théng truyén hinh s, Transport Scrambing Control duoc dinh nghia:

00: khong bi x40 1ron.

~  10: khod “chan”.

- 11: khoa “1¢”,

- 0Ol: du phong.

* Adaptation Ficld Control (2 bit): Chi thi cho biét phén 1iép theo clia géi 14n s 1a

cai gi, cd trudng thich nghi (Adaplzi[ion Fietd) hay khong, va néu ¢ thi di kém véi
payload hay khong.

- 00: du phong.

01: khong c6 Adaptation Field, chi ¢6 payload.

- 10: chi ¢6 Adaptation Field, khong c6 payload.

- 11: Theo sau Adaptation Fi€ld la payload.

» Continuity Counter (4 bit): Gi4 tri ndy s€ tang 1én 1 theo cdc g6i TS k€ tiép nhau
thudc vé cling mot dong géi so cép PES (cing PID). Diéu nay cho phép phia giai ma sip
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x&p lai cac poi TS theo ding thi tu, ciing nhu phat hién cac g6t TS bi mat, s¢ ding
phuong phap che dau 16i dé khéc phuc.

Su xudt hién cha trudng thich Gng (Adaptation Field) duge bdo hiéu nhd thong tin
va Adaptation Field Control trong header. Adaptation Field bao gdm céc thong tin duge
st dung cho cdc chic nang giai ma bac cao hon, si dung céc flag (c& hicu) dé chi thi su
hicn dién cla cdc trudmg md rong dac bi¢t & phia sau.

Trudmg Adaptation Field ¢6 do dai thay doi gém cde thong tin sau day:

o Adaptation Field Length (8 bit): Chi thi s6 hugng bytle theo sau trong trudng
Adaptation. Truong Adaptation ¢6 thé duge st dung d€ chia céc byte don (Stufling
byte) mang gid tri OxFF va khong dugc phién dich tal phia giai mi. Néu cd cic byte
chén thém, trudng Adaptation Field Tength cling phai tinh cad cdc byte d6. Gid
Adaptation Field Length lic d6 s& duoc phia giai md sy dung dé bd qua trudmg
Adaptation Field v dén thang trudng payload trong géi.

o Discontinuity Indicator (1 bit): Gid tri 1 chi thi sy khong lién e cua chuédn déng
hé (Clock Reference) hoac clhia bd dém lién tuc hoac clia ca hai.

e Random Access Indicator (1 bit): Gid tri 1 chi thi g6i PES k& ti€p 12 dau mdi
chudi video hay ddu mot frame audio.

e 1S Priority Indicator (1 bit): Gid tri 1 chi thi do uu t1ién cao hon.

e PCR Flag (1 bit): Gid tri 1 chi thi su hi¢n di¢n cua chuan ddéng ho t,hunn;: trinh
PCR. PCR ducc diing dé déng bd hod qué trinh giai ma. Trong mot s6 trudmg herp, thong
tin ndy cé thé duoc sira d6i trong qua trinh truyén, PCR phai duge truyén di 63 thiéu 1
1an mdi 100 ms.

e OPCR Flag (1 bit): Gid tri 1 chi thi sy hién dién cliia mot PCR gdc. Thong tin nay
khong bi sita d6i trong qué trinh truyén va ¢é (hé duge ding &€ thu hoac phat lai cdc
chuong trinh don. Phia thu khong cdn ding OPCR trong qua trinh gial ma.

e Splicing Point Flag (1 bit): Chi thi sy hién dién clia Splice Countdown (s6 dém
nguoc dén diém rdp ndi).

e Transporl Private Data Flag (1 bit): Chi thi sy hién dién cha cdc byte dir Liéu
riéng (Private Data).

e Adaptation Ficld Extension Flag (1 bit): Chi thi sy hign dién cta trudng md rong
trudmg thich nghi.

o PCR - Program Clock Reference (42 bit): Chudn déng hé chuong trinh.

 OPCR - Orginal Program Clock Reference (42 bit): Chuén d6ng hd chuong trinh
poc duoc st dung dé trich mot chuong trinh don ra khoi dong truyén 1ai da chuong trinh.
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o Splice Countdown (8 bit): Thong bdo s g6i TS codn lai cha mot dong gt so cap
(cang PID) cho dén khi gap diém rdp ndi. Biém rép néi la diém cusi mot frame audio
hay mét anh video.

o Transport Length (8 bit): Thong bdo s6 tuong byte s6 tieu lién tiép lién theo sau.

* Private Data Bytes (n, bit): Dix liéu riéng.

* Adaptation Field Lixtension (8 bit): Chi thi 6 byle cla trudng md réng tredng
thich nghi.

* Stuting Bytes (n, bit): Cdc byte don ¢6 gid tri OXFF duoc chén vao 1ai phia ma
hod. Cac byte nay & dugce bd qua khong xét dén & phia giai ma.

b) Thong tin ddc td chuong trinh (PSI)

Trong moL dong truyén tai, mdi géi TS duge licn két véi mot gis tri PID chi 16
phan payload clia g6i TS ndy thude vé dong géi so cap ndo. C6 thé ¢6 nhidu dong pdéi so
cap khdc nhau duge t6 hap lai thanh nhidu chuong trinh khac nhau. Pé bo giai ma bict
duoe dong g6i o cdp nao thudc vé chuong trinh ndo, cdn thém trong dong truyén tai cdc
thong Lin dac 14 chuong trinh (PSI - Program Specific Information) nham xac dinh 1o
moi licn h¢ gitta cac chuong trinh va cdc dong g6i so cdp thanh phén.

Thong tin dac 1a chuong trinh PSI bao g6m 4 loai bang sau:

- Bang dnh xa chuong trinh (PMT - Programme Map Table).

- Bang 10 chie chuong trinh (PAT - Programme Association Table).

- Bang thong tin mang (NIT - Network Information Table).

- Bang truy cap c6 diéu kién (CAT - Conditional Access Table).

Bac tinh cla cae thong tin dac ta chuong trink PSI nay duge (6m tél trong bang 7-1.

Bang 7-1 Cac thong tin dic ta chudng trinh

Loai PS! | Giatri PID (13bit) | Table ID (8 bit) Chiic ning
 PAT 0x0000 0x00 G4n s6 chuong trinh va PID clia PMT
NIT Dud;:.gén trong PAT 0x40 dén OXFE | Chi dinh cac thdng s€ cla mang vat ly
PMT Buge gan trong PAT 0x02 Chi dinh céc gia tri PID cho cac thanh
phan clia chuong trinh {cac dong goi
s cap)
CAT 0x0001 i Ox01 Chita théng tin va s6 lidu dung dé xdo
‘ I trdén (Scarambling)

D¢ thuin ticn cfing nhu d€ pidi han d¢ dai, mot s PSI o6 1thé duoc truyén di theo
wmg phan (Scction). NCu pdi TS ¢6 chida phdn dau cia bal ky phin nao thi trudmg
payload duce md ddu bang trudmg con trd (Pointer Field) chi 1 vi tri cia phan méi dé.
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+ Bdng danh xa chuong trinh (PMT)

Méi chuong trinh trén dong truyén 1ai déu o6 mot P’TM twong ing. Bang ndy mo
ta chi ti€1 vé chuong trinh va cdc dong p6i so cdp tao nén chuong trinh d6. C6 thé ghi
thém céc bo mo ta (Descriptor) vao PMT. B0 mo ta mang céc thong tin chi tiét vé
chuong trinh cling nhu v& cdc dong g6i so cdp thanh phan nhu: cdc thong s6 ma hod
Video, cdc thong s6 ma hod audio, nhan dang ngon ngit, théng tin vé dich chuyén hinh
anh sang trdi, phai, trén, dudi va quét, chi tict vé truy cap cd didu kién, thong tin vé ban
quyén. Ngoai cac bd mo ta da duge quy dinh s3n bdi MPEG-2, cédc dai truyén hinh hay
ngudi st dung ¢6 thé dinh nghia thém cdc descriptor.

+ Bdng !_o chitc chuong trinh (PAT)

Danh sdch 14l ca cac chuong trinh chita trong dong truyén tai s& duoc ghi trén
PAT. D¢ dang tim thdy bang nay vi né ¢6 gid tri PID = 0. Mbi chuong trinh duge ligt ké
cing vdi gia iy PID cda géi TS c6 chita PMT cha chuong trinh d6. Mot PMT ciing ¢6
thé chita chi 1iét cta nhiéu chuong trinh, thay vi chi mét chuong trinh, khi céc chi 116t
cha cac chuong trinh nay di ngan.
+ Bang thong tin mang (NIT)

Trong PAT, chuong trinh $6 0 duoge danh rieng dé chi dén NIT. Bang NIT Ia tuy
Lhon va noi dung cla bang cling mang tinh riéng tu (nghia 1a dugc dinh nghia bdi dai
truyén hinh hay ngudi st dung, chit khong phai bdi MPEG-2). Néu bang NIT hicn dién
€ cung cdp cdc thong tin v& mang vat ly dang dé truyén dong truyén 1ai nhu; tén s6
kénh truyén, chi tiét vé bd phét dap ve tinh, dac tinh didu ché .v.v...
+ Bdng truy cdp co diéu kién (CAT)

Néu ¢6 dong so cdp déng gbéi ndo trong dong truyén tai duoe xdp tron, thi bang
CAT phai hién dién dé cung cap théng tin chi tiét vé h¢ thong xéo trén duac st dung ca
cung cap gid iri cua PID cha g6i TS chnta thong tin vé quan 1y viéc truy cap c6 diéu kien.
Binh dang cta loai thong tin nay khong duge quy dinh bdi MPEG-2, ma phu thude vao
h¢ thdng xdo tron duge st dung.
¢) Hé thong ghép cdc dong truyén tdi

Hinh 7-10 m&i chi ra qué trinh ghép cac g6i PES Audio, Video, Data ... 1ao thanh
g6i truyén tai (TS). D€ tang tinh hi¢u qua, cdc dong truyén 1ai c6 thé ghép lai véi nhau
tao thanh dong truyén tai ghép kénh cdp hé thong (System Level Multiplex), hinh 7-12.

He¢ thdng ghép kenh hinh 7-12 duoce dinh nghia 12 mét qué trinh ghép céc dong
truyén (ai khédc nhau. Trong qud trinh cong cdc ddng bit truyén tai (véi cic PIDs tuong
Ung) € trong Gng vai viée cOng cac chuong trinh riéng biét va ddng bit didu khién cap
h¢ thong - duge dinh nghia voi PID = 0. Dong bit nay mang cdc thong tin trong mat
bang 1§ chitc chuong trinh, s3p x&p céc chi s6 nhan dién chuong trinh, tuong Gng trén
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méi dong truyén tai cua ching; qud trinh nhan dign chuang trinh dua vao cde chil s0
trong bang nhu di miéu 14, Mot "chuong trinh” phit hap trong ngit anh nay, theo quan
ni¢m truyén thong, dugc goi 1amot "kenh” (Vidy cac kénh: PBS, C-SPAN, CNN).

Bang 16 chie chuong trinh cho phép nhan biét chi s¢ PID cila dong bit, chita bang
4nh xa chuong trinh cta cdc chuong trinh dac trung. Theo dé, qué trinh nhan dién mot
chuong trinh v not dung clia né mang thong tin trong hai pham Vi s4u:

e Thi nhat, bang 16 chie chuong irinh trong dong bit PID =0 diing dé nhan dién
chi s& PID cha dong bit mang noi dung bang dnh xa chuong trinh cho chuong trinh.

« Thit hai. cdc PIDs clia dong bit co s0, ma chiing 120 ra chuong trinh, thu dudc 1l
bang dnh xa chuong trinh thich hap.

Systemn fevel multipiex
Multiplexer

TS (n-1} ——————*

TS{n) ————™
PIC{0)
Elementary stream map —_
{P rogram_assocication_tabie)

Hinh 7-12. Ghép kénh dong bit truyén tai cép hé thdng.

Sau khi cdc budc trén hoan thanh, céc bo loc 1a bd tich kenh ¢6 thé thiét 1ap céc
bit ddng truyén téi tai bén thu ph hgp cho timg chuong irinh cén quan tam.

1.6p h'(; théng cia b ghép kenh nhu da chi ra trong hinh 7-12. Can ghi nhé rang.
trong thifi gian tién hanh ghép kénh cap he théng. kha nang nhan di¢n ¢éc chuong trinh
khéc nhau cta cac PIDs phai chinh xdc nhu tai ddu vio. Piéu nay nay sinh mot véin d¢ 1a
PIDs cho cdc dong bit chuong trinh khéc nhau phai 12 duy nhét. PéE gidi quyét vén d¢
ndy, d6i vdi timg pham vi ting dung cua bd ghép, cde PIDs dude sitta ddi ngay trude khi
dua vao bd ghép. Sy thay d6i phai ducc ghi lai trong ¢ hai bang t& chite chuong trinh va
bang dnh xa chuang trinh. Mach phin cing s¢ thyc hicn chia lai nhiém vu cha PID trong
thini gian thuc voi sutrd aitp ¢ha in hi¢u ddéng bo tai 8¢ do xung dong b goi.

Vice xay dyng dong bit truyén tai ¢6 thé phan cap. Dong bit sau o ghép cdp hé
thong ¢6 thé ghép lai vdi nhau, trén mdt kénh ¢ dai théng rong hon, bang céch trich céc
pang 16 chife chuong rinh tir mai dong bit ghép kénh hé théng va td chic lal mot dong
bit PID = 0 mdi. Nhé lai rang, cac PIDs ¢6 thé phai dn dinh lai trong trudmg hop nay.

Fiinh 7-13 minb hoa toan bd qua irinh trich céc dong bit ¢ sO tr mot chuong trinh
tai ben thu. Trong thuc & chi cdn moL b tach kénh 6 hé sur dung dé trich ¢4 hai bang
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16 chtic chuong trinh va bang dnh xa chuong trinh diéu khién dong bit. biéu nay ciing
dua ra mot yéu cdu chife nang i thiéu tai 1Gp truyén tai ¢6 thé trich moi tmg dung trong

dong bit.

PIOT f—® Cac dong bit

PIDZ » cd 5(’1 cho
mét chufang

trinh

Dong bit - PID PiDn f——»
hé théng anh xa Iy
chudng trinh

Y Bang anb xa \

oin=0 chuang trinh
Bang \
8 chirc 4
chuang . .. P
trinh Thu gia trj PIDs cla (,art:‘gollrtrluyen
déng bit co sd (hodc ar khac
PES)
b &
Thu gia tri PID &nh xa chifong
trinh {P1D chia dong bit chira bang Nhan dién
anh xa chuong trinh) + chufdng trinh

Hinh 7-13. Khai quat hé thdng tach mét chugng trinh tir dong bit truyén tai,
d) Pdc diém ciia dong truyén tdi MPEG-2

Dong truyén 138 MPEG-2, véi do dai géi TS ¢d dinh, ¢6 mdt 6 nhimg vu diém néi
hit sau:

e Cap phat dung lugng dong: Cac géi TS vdi d6 dai ¢ dinh tao kha nang linh hoat
trong vi¢e cdp phdt dung lugng kénh giita cac s& licu video, audio cling nhu cédc s0 licu
phu. Mdi 61 TS duge nhan dang boi s6 PID ¢6 trong TS Header. Dung lugng toan bo
cha kénh ciing ¢6 thé dugc cap phat lai khi phan phéi s6 liéu. Kha nang nay ¢6 thé duge
ing dung dé€ phan phdi cadc khod ma trong ting giay dén ngudi xem trong cde chuong
trinh truyén hinh ¢6 thu tién.

e Kha nang co dn: Mot kénh ¢6 dai thong rong hon ¢6 thé duge khai thde 161 da
bang cdch st dung nhiéu dong so cdp ES tal dau vae bd ghép kénh, hoac ghép kénh
thém cic dong co ban ES nay vao dong bit ban dau tai mot bo ghép kénh thi hai. Tinh
chat nay ¢ gid tri khi phan phoi trén mang cling nhu cung cap kha nang licn van hanh.
Tai mic truyén tai, kha nang licn van hanh cta dong bit truyén hinh 1a mot dac tinh
quan trong ca hé théng truyén hinh s6. Kha nang lién van hanh thé hi¢n ¢ hai dicm:
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- Dong truyén 1ai MPEG-2 ¢6 thé duge truyén trén 41 ca cac he thong thong tin.

- H¢ thong truydn tai MPEG-2 ciling ¢6 thé truyén céc dong bit 4 duge tao ra bdi
cdc hé thdng thong tin khac.

e Khé nang md rong: Cau iric dong truyén tai cho phép md rong duge kha nang
phuc vu céc dich vu tuong lai. Cdc dong bit co s méi ¢6 thé dudc ghép thém vao dong
truyén (ai ma khong cén sita ddi cdu tao phdn cimg phia phal, ma chi can gan thém céc
P1D mdéi. Kha nang luong hop nguge van duge dam bdo, nghia 1a bd giai ma he thong
hién nay van giai ma ducge ddng truyén 1ai tuong lai nhung bo qua cic géi tuong ng véi
cdc PID mdi. Kha nang nay o6 thé duge ing dung d€ dua vao "céc dang thie 1000 dong
quét lien tuc” hay "3D-HDTV" bang céch gui thém s6 licu theo tin hiéu co ban. {

e Kha nang tréng 161 va déng bo: Cdc g6i TS ¢6 do dai khong déi tao rién tang cho
vice kiém sodt 18i gay ra bdi dudng truyén va viéc khoi phuc lai dong bb. Trong dong
rruyén ai, cac chuong trinh khac nhau c6 thé duge sap dat & nhitng vi tri khdc nhau va
khéng nhét thict phai déng bo voi nhau. Kt qué dong truyén i phai ¢ nhing he thong
dong ba riéng biét cho mdi chuong trinh. Phuong phap déng b6 nay con duge goi 1a
Program Clock Reference-PCR.

o Thit bi thu ré tén: Cc g6i TS ¢6 do dai khong d6i ciing s€ cho phép che tao bo
gidi ma he thong don gidn, ré lién.

7-2. KY THUAT DIEU CHE sO cO SO
1. M-PSK
M-PSK 12 phuong phap di¢u ch& tin hiéu s§, trong do, thay vi duge truyén dudi
dang cac chudi bit, thong tin s& duge truyén di dudi dang cac biéu tnung (symbol), mdi
symbol mang thong tin clia 2, 3, hoac nhiéu bit. Cic symbol dude truyén léch pha nhau.
S& fuang bit, do 1eéch pha ciia cde symbol phy thude vao gid n M. Cu thé néu truyén dan
M tin hic¢u s6 ricng biét qua mot kénh han ché don bién, khi d6 phuong phap diéu ché ta
thay déi pha séng mang theo M (bude) bac gidn doan. Uu viét caa didu ché séng mang
cia méy phét vai M tin hicu sé khic biét dén 1 M ngudn khdc bi¢t ¢d té¢ do bit thap
hon ma do rong bang van gift nguycn.
S{1) = Acos(@yd + 2miIM + A); (7-1)
trong d6é: A 12 bicn 40 tin hidu: @y = 27f- vOi [y 12 1dn s sdng mang;
M = 2°: M 13 s8 symbol duogc truyén trong mot chu Ky biy;
n 12 mat 86 nguyen duong bat ky va bang sG bit ing vai moi bidu trung; { =
0. 1.2, ... M-1; $tjlatin hicu s6 sau diéu che.

317



M¢ rong ham cosin nay, dang séng tin higu { ¢6 thé biéu dién nhu sau:
S{1) = Acosagt - Agsinayi, (7-2)
rong dé: A, = Acos(2miM + A)va Ay = Asin(2miM + A)

[ [m

S,

/"6\ S, a0t N
s{11 001Se g, » R,
kﬂ o Sl %3

a) b)

Hinh 7-14. DS thi hinh sao cla tin higu diéu ché 4-PSK:
a) . =0;b) k=n/d, N
Tin hiéu trong phuong trinh (7-1) ¢6 thé xem nhu hai séng mang. true giao val bign
do A, va Ay, 1y theo pha duge phét di 27i/M, trong bal ky khoang tin hi¢u 7. Nhitng
'pha clia séng mang PSK lién quan dén tin hicu di cho trong phuong trinh (7-2) duce
biéu thi bang nhitng diém trong mat phing & cach géc mot khoang A va khac nhvau mat
gbe 2mi/M. Cae ngudmg quyét dinh trong mdy thu ddu nam pitta 2/M. cho phép quyét
dinh ddng ddn néu nhu pha tin hiéu
thu ndm trong pha ngudng /M cua

3 _
pha phat di.

o Piéu ché QPSK (4 - PSK) |

pidu ch& khoa dich pha céu
phuong QPSK - Quadrature phase-
shift keying dng véi truong hop M =

it I T
S(1) = Acos[w.t + 2mitd+ )] (71-3) w /v VV U / V \U \J VV

véii=0,1.2.3

Bo ditu ch& QPSK ¢o song Hinh 7-15. Dang s6ng diéu ché QPSK.

1
S( 0

. -

—

mang dich pha 90°% D& véi trudng hop A = 0, dang séng cé 4 kha nang, méi dang séng
ducc truyén di trong khoang T, tt phuong trinh (7-3) chiing duge biéu dién nhur sau:

S,1) = Acoswyl: S/(1) = -Asinayt:
S{t) = -Acoswyl, Sdt) = Asinayt vo 0 <1 <T;
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Tir hinh 7-14a ta thay rang, nhitng dang s6éng nay tudng ing véi cac do léch pha
séng mang 1a 0%, 90°, 180° va 270°. Néu & = m/4, thi S,(1). S,(1), S«(1) va S,(1) s& bt dich di
45" theo nguge chidu kim ddng ho quay quanh s d6 hinh sao (hinh 4-14b). Hinh 7-15
minh hoa dang séng dicu ché Q-PSK. Hinh 7-16a gidi thi¢u bo diéu ch& QPSK va bo
giai didu ché k& hop gidi thiéu trong hinh 7-16b.

re = o2 | Didu ché Trang \hai

™ can bing 1ggo vector go
Tin hidu vao Dén may
e (bit!s) . L hat
Chuyén & p
NRZ :giytigp -OI Céng l—b Loc bsng —w
s0ng son
9 ¢ Dich pha
900 900
Qsin{ogt) Trang thai
. wector
a2 can béng
Hinh 7-16a. B6 didu ché QPSK.
- Loc L&y
’7 '\T thu mau
[
» Béng
Tin hiéu v b
thu Loc | Chia céng H&i phuc N
™ bang suat sONg mang '} Chuyén i
3 ra
- songsong- |y
Dich pha noi tiép
90"
h

é Lec Lay
thu mau

Hinh 7-16b. BS gidi diéu ché QPSK.

2. M-QAM

3 h¢ théng M-PSK céc thanh phén déng pha va pha vuong géc duge két hop vai
nhau sao cho duge mot tin higu 16ng h(_fp ¢6 dudmg bao khong d6i. Tuy nhién néu loai bo
didu ny va dé cho cae thanh phan déng pha va pha vuong pée ¢6 thé doc 1ap vai nhau
thi ta duge mot sd do difu ché mdi dude poi 12 diéu ché bién do vuong gdc (hay ciu
phucng) M trang thai (M-QAM). Trong phucng thite diéu ché M-QAM, séng mang bi
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didu ché ca bicn do 1an pha. Chlum tin hi¢u cia M-QAM bao gém mét mang ¢ac diém
ban tin hinh chit nhat, nhu ¢ hinh 7-17 cho trudng hop M = 16 (16-QAM).

Dang 16ng qual cia QAM-M trang thdi dugc xdc dinh bang tin hi¢u phit:

2k, 2,
Sit) = \j' - bsinw- + = acoswer;, 0S5t T (7-4)

trong d6: £, 13 nang lugng cla tin higu 6 bién do thdp nhdl,

a,. b, 1a cap s6 nguyen doc lap duoge chon tuy theo vi i cda diém ban tin. 7' =
27, [a thai gian cha mdt symbol.

(1)
Tin hi¢u S,(¢) gém hai thanh phan song 1
- - vy - R - »
mang cé pha vuong pde duce di€u che bai 0010 0110 1110 o
mot tap hop tin higu rdi rac vi the ¢6 tén a '
s tidy ch hisn o vu . . 0111. A 1111 .
5] . * 3 1 LY N
diéu ché bién Jd vuong goc. o . o~
3 ”Al,nh\ 713 1a 09 (:110 khai cua mot h6 A = A PR
ditu ché va giai didu ch¢ QAM m trang thal. ® .
N . . . T e . 0101 A 1101 *
Trong hinh 7-18a, tin hi¢u nhi phan s6 dén 0001 1001
bo diéu chd, nhu véi QPSK, duge 1 thanh . . . .
hai luéng bil ricng bi¢t ¢6 nira 10¢ 4o bit: r,/2 0000 0100 |-3A 1100 1000

¢ha IGC. a6 ludng bit sd ligu dén 1, nho bf} Hinh 7-17. D6 thi hirh 520 cla 16-QAM.
hicn déi noi Gép - song song. B bién doi
nGi 1ep - song song cng kam bicn d6i tin hi¢u nhi phan (trong h¢ thong thyc & la ma
AMI hay ITDB3) 1ir ma AMI hay 1iDB3 thanh cac digit hai cuc "khong tr v& khong”

NRY. thuc hi¢n gia ngdu nhicn lubng bit vao cling nhu thém cde bit mao ddu dé mdm_'

thong 1in cba khung, bit kiém tra chan 1€ v.v....

Trong s¢ d6 giai ma M-QAM trén hinh 7- |8h, viéc gidi ma cdc kénh cd s
duge thye hien ¢ dau ra mach yuy¢t dinh, mach nay dudc thidt k& dé so sdnh tin
hicu 1. mite véi 1.-1 ngudng quyél dinh. Sau d6 hai chudi s& co ¢ hai duge tach ra
& k& hop vdi nhau & bd bidn déi song song vao ndi Uep d¢ khoi phuc tai chudi tin
hicu bhan dau.

Khi M tang, su khac nhau gitta PSK va QAM m trang thdi 1a dang ké. Khi M 6n
hon 8. hinh sao hicu dién theo bo hinh vudng phan bé déi xing qua truc g 3o, Van de
thidt k€ tin hidu 1inh tan bao ham nhidu y&u 18 nhu giam do rong bang, lang cong sudt,
do phie tap v thich dng ddi vi kénh st dung.

320



D& 2 mirc
sang L miic
B6 ligu vao (AMI cos{act)
hay HDB3) Bien doi Tin hiéu M-QAM
——p Do ligp- - ) -
song song C

E ]

a) D3I 2 mife |
"1 sang L mic

sin{mcl)
. B6 quyét
5 é
Ij'lr,f.f > o
‘ 4 S l 86 Liéu ra [AMI
in hié ign 48
Tin higu thu cos{mel) {L-1) ngudng song 507G hay HDB3)
- ndi tiép
T 3
L | B&quyét
{ % ) .j:d! S
b) ¥
sinfmct} {L-1) ngudng

Hinh 7-18. So d6 khéi bd diéu ché M-QAM; a) B6 didu ché; b) Bo giai diéu ché.

7-3. TRUYEN HINH CAP
1. Giéi thiéu vé hé thong truyén hinh cip

¢ thang wruyén minh cdp (CATV) xudl hi¢n vao nhiing nam cudi cha thap nicn
40. Thuat ngit CATY xuét hién ddu tién vao nam 1948 ta1 M§ khi thuc hi¢n thanh cong
hé théng truyén hinh cdp hitu tuyén (Cable Television). Mot nam sau, ciing tai My h¢
théng truyén hinh anten chung (CATYV - Community Antenna Television) cung cép dich
vu thué bao héng dudmg truyén vo wyén da dugc lap dat thanh cong. T d6, thuat ngit
CATV duoc dung d€ chi chung cho céc he thong truyén hinh c4p vo luyén va hifu wyén.
Muc tiéu ban dau cda truyén hinh cép 1a phan phat céc chuong trinh quang ba t nhimg
khu vie do cac didu kien khé khan vé dia hinh khong thé thu dugce bang cdc anten 1hong
thudmg, goi 1a viing 16m song.

Truyén hinh ¢dp si dung céc kénh truyén ndm trong pham vi dai thong ¢ can dudi
cha bang UL Cac kénh truyén hinh cdp duge chia ra thanh céc bang VIIIF thap, VHI
gilta, V1Y cao va sicu bang {(Superband).

Truy¢én hinh cap vo tuyén MMDS (Multiprogram Multipoint Distribution System)
st dung moi trudmg truyén séng 1a soéng viba tai dai tdn 900 MHz. Tuy trién khai mang

321



MMDS rét don gidn do chi diing anten ma khong cdn kéo cdp dén timg nha nhung né ¢
rat nhiéu nhuoe diém nhu:

e Han ch¢ vling phi séng: Do st dung dai tdn 900 MHz, MMDS ddi héi anten thu
va phat phai nhin (hdy nhau. Vi vay, véi nhing ho gia dinh & sau cac vat can 16n nhu céc
1da nha thi khong thé thuc hién duce.

e Chiu anh huéng manh bdi nhiéu cong nghiép: Do sir dung phuong thie didu ché
tin hi¢u truyén hinh tuong w khong ¢6 kha nang chong 161, lai truyén bing song vo
tuycn, tin higu MMDS bj anh hudng rdt manh bdi céc ngudn nhidu cong nghiep.

e Chiu anh hudng boi thoi tét: Khi thoi 1iét xdu, vi du nhe mua 1o, sét v.v... tin
hieu MMDS v6 tuyén bi suy hao rat 16n trong khong gian, din dén gidm manh chét
lrong tin hiéu hinh anh.

* Yéu ciu dai t4n s& vO tuyén qua [én: Mdi kénh truyén hinh can mot dai tan 13 §
MHz, néu mudn cung cép 13 kénh truyén hinh thi cdn mot dai thong 13 13 x $= 104

> - i . = - - -
MElz. Pay la mot dai 14n vo tuyCn Ion trong khi nguén tai nguyén vo tuyén 12 rat qui gid.

» Gay can nhiéu cho cdc dai phdt vo tuyén khic: Mac div duoc phin phai mot dai
tan riéng, nhung may phat MMDS ciing nhu cdc may phat vo uyén khic tuon sinh ra
cac tAn 6 hai bac cao ¢6 thé anh hudmg dén cdc tram phat séng vo twyén khac.

e Khd khan trong viéc cung cdp dich vu truyén hinh sé.

¢ Khong thé cung ¢ap cdc dich vu hai chiéu.

Truyén hinh cdp hiu tuycn 12 hé thdng ma tin hi¢u truyén hinh duoc dan thang
trung 1am chuong trinh dén h¢ dan bang mot s¢i cap (déng truc, cdp quang hodc cdp
xoan). Nhiy dé ngudri dan ¢6 thé duge xem cac chuong trinh truyén hinh chét luong cao
ma khong phai str dung c¢dc ¢t anten. V& gée do ki thuat iruyén hinh ¢dp hitu tuyén cé
nhimg wu diém vuat 1roi so véi cdc he théng truyén hinh khac:

e {t chiu anh hudng cha nhiéu cong nghiép: Tin hi¢u truyén hinh cip hiu tyca
duge dan dén thué bao qua cde soi cdp quang hodc déng truc. Cédc soi cdp nay c6 kha
nang chang nhidu cong nghicép cao hon gép nhidu 14n so vdi tin hiéu vo tuyén, vi the §&
han ché 181 da nhidu cong nghiép, dam bao chét iuong cho tin hicu.

e Khong bi anh hudng cua thdi 1ict: Cac chuong teinh truyén hinh rén cdp sé
khong chiu anh hudng cda thoi tiét do kha nang cdch ly va chéng nhiéu 18t clia cdp.

o Khong chiém dung pho tan s6 v6 tuyén: La mot mang thong tin hitu tyén ricng
hiét, mang truyén hinh cdp duge xay dung s& cho phép cung c¢ép hang chue chuomg trinh
truyén hinh ma khong chiém dung ciing nhu anh hudmg dén phd tin s6 vo tuyén da chat
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choi, didu nay cang trdf nén qui gid khi cang ngay cdc dai phét thanh truyén hinh mat dat
cang tang s¢& luong chuong trinh phat séng.

~ Khong pay can nhiéu cho cdc tram phdt séng nghiép vy khdc: Céc tin hicu
truyén trén cde soi cdp duge cdch ly v chéng nhiéu 18t s€ khong gay ra nhiéu vo wyén
cho cde tram phat vo tuyén khac. '

¢ C4 kha ning cung cip 101 dich vy truyén hinh $§ va cdc dich vu hai chiu khdc:

1Dai thong 16n ciia mang truyén hinh ¢dp hitu tuyén s& cho phép khong chi cung cép céc
dich vl truyén hinh tuong te ma ¢dn cho phép cung cdp nhiéu cdc chuong trinh truyén
hinh s&, truyén hinh tuang 14c va dice biét 13 kha nang cung cép cée dich vu vién thong
hai chiéu, truy cap Internet, truyén s¢ liéu 8¢ do cao ma mdt mang vién thong cting khé
ma dat ducc.

e M6l uu diém nita ctia hé théng truyén hinh cdp [a ¢6 (he st dung cic kénh ké
nhau d¢ truyén tin hiéu trong 141 ¢a cdc pham vi ma khong xuét hién hién urgmg nhicu
déng kenh. Tuy nhién, cde tin hicu phai duge diéu khidn & do wydn tinh cao nhim trdnh
hién tong didu bién wong hé.

2. So do khoi tong quat hé thong truyén hinh cap
L -

Mang truyén hinh cap bao gdm 3 thanh phén chinh: H¢ thSng thil bi tai trung

tam, hé thdng mang phan phdi tin hiéu va thiét bi thué bao, hinh 7-19.

H& théng thiét bi
trung tam
{Headend System)

Mang phan phdi tin higu

B Thiét bi &
{Distribution Network) iét bi thué bao

{Customer System)

Hinh 7-19. S d8 khdi téng quat hé thdng truyén hinh cap hitu tuyén,

o 11¢ thing thiét by trung 1am (Headend System) 1a noi cung cap, quan Ii chuong
trinh cho hé thédng mang truyén hinh cdp. Pay cling chinh 1a noi thu thap cdc thong tin
gidm sdt wang thai, kiém tra hoat dong mang va cung cap céc tin hiéu didu khién mang.
Vi cde hé théng hién dai ¢ kha ndng cung cdp cdc dich vu tuong tac, truyén s6 ligu, hé
théng thiét bi trung tam con ¢é thém cdc nhiém vu nhu: ma héa tin hiéu quan 1i truy
nhap, tinh cudGe truy nhap, giao tiép véi cde he théng mang vién thong nhu mang Internet
V.V

e Mang phan phdi Lin hiéu truyén hinh ¢ap 1d moi trudng truyén dan tin hicu i
trung tam mang dén cde thue bao. Tuy theo dac trung clia méi hé théng truyén hinh cép,
moi trudmg truyén dan tin hicu s& thay déi: véi hé théng truyén hinh ¢dp nhu MMDS,
moi trudng truyén dan sé 1a séng vo tuyén, cdn ddi véi hé thong truyén hinh cép hiru
tuyén moi truimg truyén dan s€ 1 cdc hé théng cap hitu tuyén (cdp quang, cdcp dong
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truc, cap déng xo0in v.v...). Mang phan phdi tin hiéu truyén hinh ¢dp hitu tuy¢n ¢6 nhi¢m
vu nhan tin hiéu ra i ¢dc thiét bi trung tam, diéu ché, khuéch dai va truyén vao mang
cdp, cdc thiét bi khde trong mang ¢6 nhi¢m vu khuéch dai, cap ngudn va phan phéi tin
hi¢u truyén hinh dén 1an thiét bi clia thu@ bao. Hé théng mang phén phdi tin hiéu truyén
hinh cdp 12 bo phan quy& dinh dén chél luong dich vu, khoang cdch phuce vy, s6 Jucng
thué bao va khd ning md rong va nang cap mang.

¢ Thicl bi tai thu¢ bao: V& mdt mang truyén hinh ¢dp st dung cong nghd wong
ty, thict bi tai thué bao ¢4 thé chi 1a mot mdy thu hinh, thu tin hi¢u tr mang phan phdi
1in hiéu.

V@i mang truyén hinh cdp st dung cong nghé hién dai hon, thi€t bi thué bao gOm
cdc bo chia tin hidu, cde diu thu tin hi¢u truyén hinh (Set-top-box) va cic modem cép.
Cic thiét bi nay ¢6 nhiém vy thu tin hiéu va dua dén tivi va cdac mdy linh dé thué bao su
dung cac dich vu cia mang: chuong trinh tivi, truy nhép Internet, truyén di licu.

3. Mang phan phéi tin hiéu truyén hinh cap hifu tuyén
a) Mang toan cdp dong truc

Mang phan ph6i tin hi¢u truyén hinh cép déng tryc ¢6 cu hinh chu yéu 1 hinh
cay, nhu hinh vé 7-20.

Cac chuong trinh thu duge 1l vé tinh hoac viba 1ai headend. Headend thuc hién
nhi¢m vu:

~ Thu céc chuemg trinh tir vé tinh, cdc tram vi ba, ¢cdc mang cap hitu luy¢n khdc.

- Chuyén ddi timg kénh tan s RE mong mudn, thue hién xdo tron kénh khi ¢6 yéu cAu.

- Thue hién ghép kénh (FDM) thanh mot kenh don tuong tu bang rong vi phit
quang bd tdi cdc thue bao.

11¢ thdng mang truyén dén bao gdm céc than cdp chinh (trunk), cac nhinh cap phu
r& ra Ui cdc than cap chinh (feeder) va phan cip k& ndi tr cdp nhanh dén thu¢ bao ho gia
dinh (drop). Cac than cap chinh (irunk) truyén dan tin hicu, khuéeh dai va phan chia tin
hicu ra cac cap nhdnh (feeder) bang cdc thiét bi chia tin hicu (Splitter). Tin hicu dua dén
thu¢ bao ducc trich ra tir cac cdp nhanh nho bo trich tin hicu (rap) va truyén dén thud
bao qua céce cap thué bao.

Trén dudmg i cha tin hicu, cde bo khuéeh dai tin hicu duoc diit & cae khoang cach
phit hop € khoi phuc tin hicu bi suy hao. Céc bo khutch dai duge ¢ap ngudn nhi cac bd cap
npudn dat i rde trén dudng di cta cdp, cace bo ngudn nay 18y tin hicu 1 mang di¢n s tal.
Céc b khuéeh dai xa npudn duce cdp ngudn cling chinh bing soi cap dong true dong dén
cde bo khuéeh dai, dong mot chifu s€ duce tach riéng dé c&p ngudn cho bd khucch dat.
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Tin hiéu truyén hinh ti: . Spliter
Wé tinh, Viba; Mang cap Trung ké&

Headend Kh”é’:Ch Khué':ch
dai dai

PN

Cap feeder

~ EE——
Thué Ngur‘):n dién
bao \ ap
Pad
Y
Thué
bao

Cap thué bao /

{Drop cable)

Khuéch (e e ®

)

Thué
bao

Hinh 7.20. Kién tric mang CATV truyén thdng.

V1 tin hiéu suy hao ti 1& v&i khoang cich truyén dan nén dé cung cdp cho cdc thue
bao & xa thi ¢an phai khuéceh dai tin higu & mikc cao, [am cho ca mic tin higu va mcéo déu
Iém. Do vay tai thue bao & gén Headend cdn ¢6 mét thic¢t bi thy dong dé lam suy giam
bdt mife tin hidu goi la Pad.

CAic hé thong cdp déng tryc cai thi¢n dang k& chat Juong tin hiéu thu coa TV, ciu
tric mang chi yéu duge diing dé truyén tin hiéu tuong wr, cac thiét bi mang don gian,
4N ¢6. gia thanh thap. Tuy nhién mang toan cap déng tryc cé mot s6 nhudc diém sau:

- Cdc he théng thuén thy cdp truc khong thé thoa min céc dich vu bang rong 16¢
dd cao.

- Do truyén dan tin hicu bing cap déng true ¢6 suy hao rat Idn. dan dén cin phai
dat nhiéu bo khuéch dai tin hicu trén dutmg truyen, dan dén cic chi phi khdc kém theo:
ngudn ¢dp cho bo khuéeh dai, cong sudt tieu thy cua mang tang lén v.v... dan dén chi phi
¢ho mang 16n.
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- 1o st dung céc bd khuéch dai tin hiéu dé bl suy hao cap, nhidu dudmg truyén téc
dong vae tin hiéu va nhi¢u ndi bo cta bd khu€ch dai dude loai bo khong hét va tich tu

trén dudng truyén, nén cang xa trung tam chét luong tin hiéu cang glam dan dén han
ch¢ bin kinh phuc vu cla mang.

- Cac he¢ théng cap dong trye rat phic tap khi thiél k&€ va van hanh hoat dong. Vice
gilt cho cong sudl can bang cho 141 ¢a cde thué bao 13 van dé rat kho.

Dé gidi quyét cde nhuge diém trén, cdc nha cung cdp cing di 161 ¥ wong s dung

cdp quang thay cho cdp trung k€ dong truc. Toan hé théng s€ ¢ ca cdp quang va cap
dong truc goi [a mang k& hop cdp quang va cép dong truce (HTC).

b) Mang két hop cdp quang va cdp dong truc (HFC - Hybrid Fiber/Coaxial)

Mang HFC (Hybrid Fiber/Coaxial Network) 1a mang két hop cip quang va cép
déng tryc, stt dung ddng thai cdp quang va cdp déng truc dé€ truyén va phan phéi tin
hicu. Viee truyén tin hicu 1 trung tam dén cdc node quang 13 ¢dp quang, con (i cdc
node quang dén thu¢-baota cap déng truc, hinh 7-21.

Tin higdu truyén hinh tir:

Wétinh Viba Mang cap Node
l quang
l l __D___ Thué bao
Headend

Hub thit
cap

Thué hao
Hub thir
cap
Thué bao
Mang truyén dan Mang phan phéi -' Mang truy nhap
{Transpart Segment) {Distribution Segment) {Access Segment)

“Hinh 7-21. Kién trac mang HFC.

e Mang truyén dén bao gém h¢ thdng cdp quang va cdc 1ub so cap, nhiem vu cla
né 1 truyén dan tin hiéu r headend dén cde khu vue xa. Cac Hub so cdp ¢6 chic nang
thu/phdt quang 1/dén céc node quang va chuyén tep tin hidu quang (&i cée Hub khc.

s Mang phan phdi tin hiéu bao gdm hé théng cap quang, cdc Hub thi cép va céc
node quang. Tin hi¢u quang (i cdc Hub s& duge chuyén thanh tin hi¢u dién tai cde node
quang d& truyén dén thué bao. Nguoce Tal trong ruomg hop mang 2 chiéu, tin hicu di¢n (o
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mang lruy nhap s¢ duce thu tai node quang va chuyén thanh tin hién quang dé truyén
dén Hub vé Teadend.

» Mang truy nhap bao gém hé théng cdp déng truc, cde thiét bi thu phat cao tan ¢é
nhiém vu truyén 1ai cic tin hicu cao tdn RFE gifta node quang va céc thi€t bi thué bao.
Thong thudng ban kinh phuc vu cia mang con truy nhap 10i da khoang 300 m.

Uu diém cia mang HI'C:

- Sit dung cap quang dé truyén dan tin hi¢u, mang HFC s¢ 1an dung duge cée vu
diém vuat troi cha cdp quang so véi cac phuong tién truy€n dan khac: dai thong rét 16n,
suy 1o 1in hiéu rat thap, it bi nhiéu dién tir, chdng 130 hda va an mon hda hoc 161 Vi
cac soi quang san xual vai cong nght hién dai hién nay cho phép truyén cdc tin hi¢u ¢6
tan s0 lén dén hang tram Tetra Hezt (10" - 10Y Hz). Pay 1a dai thong tin hi¢u v6 cling
I6m, ¢6 thé ddp Gng moi yéu cau dai thong dudng truyén ma khong phuong tién truyén
dan ndo ¢d thé 6 dugke.

- Tin hiéu quang truyén trén soi quang hi¢n nay chi y&u nam trong hai clia 6
budc séng quang 13 1310 nm va 1550 nm. Pay 14 hai clra s6 c6 suy hao tin higu ral nho:
0,3 dB/km vdi bude séng 1310 nm va 0,2 dB/km vdi bude séng 1550 nm. Dicu nay cho
thily vdi bude séng 1550 nm, nang lugng tin hi¢u quang chi bi suy hao 0,2 dB khi truyén
trén 1 km, trong khi d6 véi mot soi cap déng truc 10ai ¢6 suy hao thap nhét ciing phai
mat 43 dB/km a1 tan s6 1 GHz.

~ Tin hicu truyén trén soi cap 12 tin hiéu quang, vi vay khong bi anh hudng bdi céc
nhidu di¢n 1r 1r moi truding, dan dén dédm bdo duoc chat luong tin hi¢u trén dudng
truyén. Pugc ché tao 1t cdc chal rung tinh 1a plastic va thay tinh, cic o1 quang la cac
vl licu khong bi an mon hda hoc vi thé tdi tho cha sgi quang cao.
¢} Mang cé cdu triic két hop cép quang va cdp xodn dong

Vi mang kidu nay, cap quang thuc hién nhi¢m vu truyén tin hi¢u tir trung 1am dén
¢ac ndt quang tai khu vye thué bao, tir nidt quang dén thué bao s& la cap déng xoan dién
thoat binh thuonmg,

Cau triic mang nay ¢6 uu diém 1 sir dung mang sén ¢6 cua buu dién dé truyén tin
hicu truyén hinh, do dé khong cén dau tr mdi tiét kiém chi phi ban déu.

Thue t& hién nay tin hiéu truyén hinh duge truyén trén cdp déng xodn duge truyén
theo cong nghe DSI, (Digital Subceriber Line). DSL 14 cong nghé duoge phat trién nham
truyén s licu 8¢ 30 cao trén doi cdp dong true da cd sdn. Cong nghé DSI. bao gom ba
ki thuai: TIDSL (Iight - Speed DSL), ADSL (Asynmetrical DSL), VDSL (Very Hight Bit
Rate DSL). Pac tinh cta cde ki thuat ndy duge mo ta trong bang 7-2.

Khi trién khai mang truyén hinh cdp bang phuong 4n k¢t hop ¢dp quang va cap
déng xoén s& gap nhitng khé khan sau:
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Bang 7-2. Cac dactinh Ki thuat clia cac cong ngh# ho xDSL

| Ky thuat | T&c dé bit hudng Toc do bit hudng Khoang cach Ung dung
\ én xuéng phuc vy
{Upstream) {Downstream) (km}
HOSL 1,5 - 2 Mbit/s 1,5 - 2 Mbitfs pién thoai, Intarnet,

truyén hinh hdi nghi

| ADSL | 64 Kbit/s

pien thoai, Internet,
truyén hinh hér nghi,
VoD

\ 3,5 - 8 Mbit/s

P S —
| vDSL 2 Mbit/s 52 Mbit/s 0.3 km Dien thoai, internet,

: | - truyén hinh hdi nghi, |

& \ \ VOD, HD ll

_ Khong thé wruyén duoc tin higu truyén hinh tuong g Vi dé truyén mot kénh
truyén hinh tuong yéu cdu do rong bang thong 12 6 MHz véi he NTSC va 8 Ml Iz. vin
hé PAL.

. Chi ¢6 thé truyén duoc tin hiéu truyén hinh s6 c6 nén va chi truyén dugc 2 dén 3
kenh truyén hinh. HE khéc phuc didu nay, nguoi ta chi gin di kénh uruyén hinh dugc yéu
cAu. Nhu vay thué bao khong thé ciing mot lic xem dude nhiéu kénh vai nhiéu may thu.

_ N&u wri€n khai mang k&t hop cap quang va cap dong xoan, rd rang hoan toan phai
dua vao h¢ thong mang vién thong buu dién dan dén khong thuan lgi va linh hoat trong
qué trinh trién khai va didu hanh mang.

d) Mang toan cdp quang

Mot mang truyén dan quang héa hoan toan W nha cung cdp dich vu dén tan thu¢
hao [ mo ude chia moi nha cung cp dich vi truyén hinh cling nhu vién thong ndi chung
do céc uu didm ndi bat cha cép sgi quang. Tuy nhién, khi trién khai mOt mang nhu the s&
phai dau tu ban dau réit 16n va gap nhiéu kho khan khéc.

4. Truyén dan tin hiéu trén mang truyén hinh cap

Tin hiéu cung cdp cho h¢ thong truyén hinh cap dugc 1&y tir nhi€u ngudn khac
nhau: tic he théng truyén hinh quang bé mat 44, 1 vé tinh, tir vi ba hogc duge cung cap
iryc 1iép 1 bd phan san xudl chuong trinh.

Truyén hinh cdp s dung cic keénh truyén nam trong pham vi dai thong can dudi
cha bang UHI. Cac kénh truyén hinh cdp dugc chia thanh céc bang VHY thap, VHI
gilta, VHF cao va siéu bang (superband). Can cf vao dai thong hay sd luong kénh ma
ngudi 1a chia lam cac hé théng nho, vira hay 1én. Bang 7-3 dudi day chi ra mot cach
phan chia cac ht thong.
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Bang 7-3. Phan loai cic hé thdng truyén hinh cap

Phan loai hé thang Dai thang Pham vi tin s& hoat dong

Small ' 170 MHz 50 MHz- 220 MHz
 220MHz 50 MHz- 270 MHz
Medium 280 MHz 50 MHz- 330 MHz
350 MHz " 50 MHz- 400 MHz
Large " 400 MHz 50 MHz- 450 MHz

! 500 MHz 50 MHz- 550 MHz
700 MHz 50 MHz- 750 MHz
| 950 MHz 50 MHz- 1000 MHz

Toan bd dai thong cba hé thong duge chia thanh cdc kénh vo tuyén ¢o kich thude 8
MI1z theo ticu chudn cta Chau Au hoac 6 M1z theo tiéu chuan Bac Mi. S¢r df <6 hai
céch chia 13 dé cho mdi kénh ¢6 thé mang duge mot kénh (ruyén hinh tuong ww, ma ¢
Chau Au thi truyén hinh twong tu theo tiéu chudn PAL ¢6 dai thong 8 Mllz con ¢ Bac
Mi va Nhat Ban lruyén' hinh twong tu theo ticu chuan NTSC ¢6 dai thong 1a 6 MHz. Téat
nhién trong mai kénh nay ¢4 thé tuyén mot kénh truyén hinh weeng i hoac nhicu kénh
truyén hinh 0.
a) Truyén dan tin hiéu trong tw

Dai thong can thiét dé truyén mot kénh truyén hinh tuong ty theo ticu chudn PALL
1a 8 MIlz, ddng bang dai thong mot kénh trong h¢ théng kénh cla truyén hinh cép.
Truyén dan tin hiéu truyén hinh trong W trén mang ¢é qu diém 1a giam chi phi thué bao.
£>¢ thu duee tin hiéu truyén hinh wong tu, thué bao chi ¢dn mdt mdy thu binh thuong,
nGi dudmg cap vdi diu ndi anten v diéu chinh mdy thu cda minh thu & dai tan cia kénh
duogc phal. Nhu vay cde thué bao khong phai ddu we thidt bi ban ddu khi lap dat truyén
hinh cap. Tuy nhién, cic he thong truyén hinh cap hitu luyén teong wr cd mot 6 nhuoe
diém sau:

e Trong thue (&, cdc bo loc thong dai trong cde thict bi didu ¢h¢ tin hiéu truyén
hinh cap tuong tu khong dat duge dice tyén 1y wdmg, dan dén tin higu ca mot kenh
chuong 1rinh nay van gay nhifu sang cdc kénh lién ké, dan d¢n giam chat lugng hinh
anh khi phat nhi¢u kénh chuong trinh.

e Do kha nang chong nhiéu cia phuong thife dicu ché tin hi¢u tuong w kém nén
nhiéu tc dong vao tin hicu tren dudng truyén st khong the loai bo duge & mdy thu, dan
dén piam chat luong iin hicu.

e Khong thé thue hicn cde dich vu truyén hinh twong tdc, truyén hinh dé phan giai
cao (1IDTV).
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b) Truyén ddn tin hiéu s¢

Su phat tri¢n clia ki thuat & va cong ngh¢ thong tin da tao ra cude cdch mang thue
sur trong ki thuat phdt thanh - truyén hinh, dé 12 sut ra ddi cdc chudn truyén dén truyén
hinh s&. Su ra ddi cla cdc chudn truyén dan truyén hinh s¢ dd tao ra nhitng uu diém vu
1rdi $o vai cde chuan truyén dan va phdt uin hiéu truyén hinh tuong tu:

e Kha nang chdng nhidu cao: Qué trinh di€u ché tin hicu truyén hinh s bao gdm
viee xdo ron dit licu (bit-Interleaving, byte-Interleaving), cdc khau nay gidp cho kha
nang: khi ¢ nhiéu duting truyén tdc dong vao cdc nhém bit hoac nhém byte, do céac bit
trong nhom bi 163 khéng nam canh nhau thue sy trong ludng thong tin, dan dén s6 luong
bit bi 161 trong mol nhém bit thong tin thue 1€ rat {t, diéu nay 1am cho anh huong cla
nhifu giam xudng ril nhiéu so véi cde 1in hiéu truyén hinh tuong ur.

e (6 kha nang phét hién va stra 16i: phuong phdp ma héa bit dac biét (mé hoa
Reed-Solomon, ma héa vong xoan- Velerbi), va kha ning ghép thém cdc bit d¢ phat hi¢n
151 bit va 1 stra 161 trude khi truyén tin hi¢u truyén hinh $6 lam cho cac dong bit tin hicu
truyén hinh s@ ¢6 thé tu phat hién va sta 161, diéu nay tin hicu truyén hinh tuong ty
khong thé 1am duge.

o Chal luong chuong trinh trung thuc: Do ca kha nang chéng nhiéu, phét hién va
tu sira 161 161, tai phia thu tin hi¢u truyén hinh s¢ s& duoc khoi phuc hoan toan, gitp cho
hinh anh phia thu hoan toan trung thue nhu phia phat.

e Ti¢t kicm phd tdn va kinh phi dau tu: Bang céch st dung cong nghé nén
MPIiG-2 va phuong thie diéu ch€ tin hign s6 cé mic dicu ¢l cao (QPSK, QAM,
| 6QAM, 64QAM, 256QAM v.v..), dai 1dn 8 MIz ciia mot kénh truyén hinh wong wr he
PAL ¢6 thé 14 duge 4-8 chuong trinh truyén hinh s8 véi chét luong cao, diéu nay nang
cao hiéu qua sit dung 12i nguyén t4n s& va 1icl kiém cho phi dau tr ciing nhu chi phi van
hanh bao dudng thiét bi khi mudn phat nhiéu chuong trinh.

o Kha nang thuc hién truyén hinh twong tde, truyén s6 licu va truy nhap Internet:
Truyén hinh s¢ ra dii md ra mot lua chon méi cho viée truyCn 6 li¢u va Internet. Vige
truydn s& licu kém theo cde chuong trinh truyén hinh cho phép thue hién dé dang cac
dich vu truyén hinh wong téc (truyén hinh theo yéu cau VOD, Web TV L) nhd cde kénh
di lieu dicu khién tr hudng thué bao dén céc nha cung cap dich vu. '
5. Cac thong so anh huong t6i mang truyén hinh cap
a) Cdc dai luomg ddc trung cho nhiéu

Trong qud trinh truyén dén tin hi¢u phai st dung cdc thiét by dé truyén va xu l{ tin
hicu, cac thiél bi tich cuc va ngay ¢a cdc 1hiét bi thy dong cling thém céc tin hi¢u nhiéu
vio tin hicu lam cho chat lwong tin hiéu gidgm. Cac bo khuéch dai tin hicu ¢ dac tuyén
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khong [i wéng iy ra nhiéu va cdc nhicu ndy lai duge khuceh dar khi di qua cae b
khu¢ch dai ndi 1iép nhau tich luy Tai gay ra méo tin hi¢u rdt nphiém trong.

Nhiéu trong mot hé thdng dicn 1 bat k¥ gay ra tir nhiu ngudn khdc nhau. Ngudn
nhiéu chinh i chuyén dong nhict cha cac electron rong cace thanh phan tra khéng. Vi
h¢ thang cdp & 20°C thi dién ép nhiéu nhi¢t cta dai tan mot kénh don 14 1.1 pV hay -
59,1 dBmV. bay |4 mitc nhifu thdp nhat goi 13 nhiéu nén. HE dinh luong cho mic do
rhidu ctia he thong ngudi ta dinh nghia ra 6 sd SNR va CNR [a 11 ¢ gifta cong sual cia
Lin hi¢u hay ciia séng mang trén ¢dng suit cta nhicu.

Muiic ngudng cia CNR Ta 40 dB, dudi mite ngutng nay thi nhicu lam giam dé phan
idi vt do wong phian cta anh gay kho chiu cho ngudi xem. T¢ thang chat ugng 16 13
duy 17 duge CNR & mite 46 dB, hoan hao 1a 48 dén 50 dB: Tang cong siat tin higu thi 1
Ic CNR tang, nhung khi dé tin hiéu lai bi méo. Mac tin hi¢u cang cao mco sinh ra cang
lon. Cae bo khuéch dai hién dai st dung cau hinh can bang ¢6 thé ri¢t bd hiu nhu toan
bo cdc méo nay, phan méo con lai goi 1 wiple beats va duge dac trung bai mot dai
luong 1a CTB (Composite Triple Beats). Cac tham sG cba bo khudch dai xdc dinh so
luong bo khudeh dai ghép ndi 1idp, do 46 xde dinh khoang céch ¢6 thé truyén duge tin
hicu d¢n. YEéu (6 nay duge sir dung d€ thidt k& hé thdng trung k& cap dong tryc.

20dB | 46 dB CNR va -53 dit CTE
CHNR
10 1 M
0
//,“I
0t ‘
20 | CTB
-30
40 ; ; ; : : a
1 10 20 30 40 50 60

S5 bd khuéch dai mac ndi tiep

Hinh 7-22. Bac tuyén CNR, CTB v6i hé thdng ndi ti€p cac ba khuéch dar.

Gidi han hoat dong cia mot h thong cdp duge xde dinh bdi mac nhicu nén va
méo tran duge bicu didn nhu hinh 7-22 cho h¢ thong ¢ 300 MIz. 1Tinh 7-22 chi ra ring
mot hé théng vGi 46 bo khudeh dai ¢6 118 CNR 12 46 dB3 va CTB 1a -53 dB. Tuy nhién
con ¢6 nhiéu nhan (& khde anh huong dén hoat dong cla h¢ thdng nhu: su phu thude cua
suy piam trong cdp va nhifu vao nhiét do, mic chju dung AGC va ASC, dép tng 1an so
ctia he thong, do chinh xdc cia vice kiém tra thiét bi v.v... Trong vi du nay, gia s muc
thay d6i cho phép clia AGC va ASC 12 1 dB, mic thay déi tir diém cao nhat dén diém
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thap nhat 1a 3 dB, do chinh xac kidm tra thit bi 1a 2 dB, k&t qua téng mic thay doi cho
phép 12 6 dB. Nhu vay s¢ bo khuéch dai cho phép 13 23 (s6 bo khuéch da piam mdt nira
khi giGi han CTB giam 6 dB hoac CNR giam 3 dB).

Nhu ta da thdy pham vi bao phu ctia hé théng cap phu thude vao s6 bo khuéeh dai trén
duimg truyén, ma s6 luong nay lai phu thue vao nhiéu y&u 13. Mot irong nhitng diéu kién dé
¢ duoe do bao phu 101 da 1a mdi bo khuéch dai phai c6 dép tmg 14n s6 bicn do phang.

b) Duy tri ddp ftmg tdn so bién d¢

Tai mdi bo khucch dai, khoang céch ur dinh (61 ddy cdc nhdp nho cua dap dng
hicn do - tén sO khong duge vuot qud [N/10+1] dB, & day N 12 s& bo khudch dai mac néi
Ucp trén dudmg truyén. Pitu nay tam 161 thidu sy suy gidm cua {1 &8 CNR ¢ céc kénh ot
vao phan thap cha ddp tng tan s6. Cdc khuy&n nghi trong thue t&€ qui dinh rang bi¢n do
song mang cla cac kénh canh nhau khac nhau khong duge qud 3 dB. Tél ca cde kénh
phai nam trong toan bo 12 dB dai thong clia cira s& ddp dng.

Dé danh gid ddp tng 1dn sG cua he (héng ¢6 hai phuong phép 1a quét wr 50 MLz dén
hét dai thong cla he théng va phan tich phé. Phuong phdp quét cho phép cac bo khuéch dai
diéu chinh d€ dat duge ddp dng phing nhal. Tai moi bo khuéch dai ¢6 thé duge lap mot
mach diéu chinh ddp Gng tan s got 1 mach mop-up. Cc mach nay ¢6 the lam mai di céc
dinh nho (nho hon 1,5 dB) cla ddp dng do cée bo khuéch dai hoac cap gay ra.
¢) Tré nhom citia tin hiéu khi di qua hé thong cdp

Céc bod khudch dai trung k€ ¢ kha nang khuéch dai theo ¢ hal hudng nhd cac bo
loc kép, 13 bo loc két hop ¢4 loc thong thép va loc thong cao vai viing tan 8 glao nhau
40 Mz, Céc bo loc nay gay ra tré nhém lam giam do phan giai cia hinh anh. Cac bo
joc xudt hién iai cdc headend vi hub & cac két nGi véi cac thiét bi xit Iy kénh hoac céc bo
didu che kénh. Mdi kénh thudng chi ¢ mot thict bi nay, do vay cac anh hudng tré cla
cdc thiél bi nay khong pay ra van d¢ gi. Tuy nhi¢n véi mot & cAu hinh cia cdc he thong
truyén tin hidu, cdc bo loc thém vao cdc kenh don hoac kénh kép s& pay ra iré ¢ cac hub.
d) Phdn hoi ciia hé thong

Sy phan héi tin hi¢u xudt hi¢n khi qua hé thong cdp gay ra bai su khong phoi hop
ir&s khang, duge goi 1a micro-reflections. Pai luong dac trung cho su phan hoi [t 6 vé
bicn do cha tin hiéu truyén va tin hi¢n phan xa. Ti s& nay cang 16n cang 1601, trong trucmg
herp 1 tudmg 1 s6 nay la vo cung 1¢m. Né&u ti 16 nay nho, tdc 1a 1in hiéu phan xa ldn, s¢
gay ra hi¢n tuemg hinh dnh bi c6 bong md.
¢) Nhiéu pha ’

Nhiéu pha dugc thém vao tin hi¢u pdc trong qué trinh dicu ché va bién déi 1an so.
Nhiéu pha bang hep (20 kHz) trén kénh truyén hinh tao ra sit thay d6i mic do chdi vi
mic miu xudl hién dudi dang mot dudmg k¢ pgang trong hinh anh. M cé thé cam
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nhan duge cua nhiu pha trong séng mang video 12 nho hon séng mang 53 dB tai 20
kiiz. Néu qua trinh didu ch€ va bién ddi tén s8 hoat dong gan véi cdc chi ticu ki thudt,
thi ¢é thé 1am suy yéu nhiéu pha dén mic khong con cdm nhan duge tai tivi cia khéch
hang trlr khi bo chuyén déi ¢6 chat lugng kém.
) Méo phi tuyén: CSO, CTB, XMOD

Khi nhiéu tin hiéu ¢é bang tan gidi han nhu tin hicu video di¢u ch€ AM/VSB duoc
phédt qua cdc thanh phan phi tuy®n hodc céc he théng phi tuyen nhu bo khuéch dai RY
hoidc laser thi s& xuat hi¢n nhiéu loai méo phi wyén khdc nhau. Trong h¢ thong CATV,
(Gng 141 ca cac hai dicu bicn thi cidp khdc nhau trong mot kénh cu thé duoe goi 1 méo
CSO (Composite Sccond-Order Beats).

Do anh hudng cta méo CSO, trén man hinh TV xudt hi¢n céac duong gach chéo
chuyén déng cham.

Véi he thong CATV ¢6 N bo khuéch dai khdc nhau, méo CSO toan hé¢ thong dugce tinh:
(SO, = -151gfi0 ™ 7 410 % 441077 (7-3)

Trong mot hé thong cdp, 1dng cac thanh phan hai di¢u bién bac ba khdc nhau trong
mat kénh cu thé duoc goi Thméo CTR.

Pai v he thdng CATY ¢6 N bo khudeh dai khdc nhau, CTB 16ng dugkc tinh:
CTB(dB) = =201g[1077 % +1077% ¥ 4 41077 "] (7.9

Su phan kénh HRC (Harmonically Related Carriersy va IRC (Incrememtally
Related Cariers) duoc phat trién d€ cuc 1iéu hod su thang gidng cta chat lugng anh gay
ra b CTRB.

Méo xuyén di¢u chd XMOD {a mét loai méo khic trong CATV. NG xudt hien khi
mot nhém séng mang video dang didu ché cde s6éng mang video khdce trong mét he
théng video da kénh. Ngudn pée méo XMOD gidng vai méo CSO/CTB. Méo XMOD
thuomg dioce sinh ra khi mot bo khuéch dai déng true RY hode cae thict bi tich cue khac
bi qua tai khi d6 diém lam vite s€ roi vho ving phi tuyén. Trong cdc mang CATV trudc
day, méo XMOD thudmg sinh ra nhiéu anh mé hi¢u dng gidng nhu can gal nudc xe trén
man hinh. Tuy nhién cdc mang CATV hién nay vdi 8 luong 16n cdc kénh AM/VSD va
¢O mite qué tai cao, cac higu tng do méo XMOD pay ra thudng khong thé¢ phat hi¢n
duoe do ¢6 su xual hién coa nniéu CSO/CTRB, do vay khong gay ra nhang vén d¢ nghiém
trong cho cac nha dicu hanh cdp.
¢) Anh huong ciia nhiéu do cdc tdn s6 radio gdy ra

Khi h¢ thong cap dat pan ngudn phdt séng radio, sdng radio ¢o th¢ do vao tao nén
cfic song mang gia roi vio trong pho tin hicu truyén trong cap. Hién twong do fa do cap
b ran ntt hoac céc ¢chd ndi chat luong kém.
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Né&u cde tram truyén hinh ¢6 séng mang clng tan 6 vdi kénh truyén hinh cap va
thiét bi xir 1y kénh & Tleadend dong pha vai tin hicu song dal, anh hudmg caa su giao
thoa nay Ia hinh anh ¢6 bong. Bong xudt hién trude hinh do thoi gian truyén qua khong
khi nho hon théd glan truyén trong cap. Néu cde 1in hicu nay khong d6ng pha véi nhau,
trén hinh anh xuat hién cdc dong va phach nhidu.

7-4. TRUYEN HINH SO MAT DAT
1. So @6 khoi hé théng truyén hinh s6 mat dit

So vt cde phuong thie truyén khice, phuong thite truyén hinh s mat dat ¢ nhiing
nhuce did¢m nhu;

e Kénh b giam chal luong do hién wagng phan xa nhicu dutmg (miltipath) do bé
mat mat dat cling nhur cdc toa nha.

o (iia 1r( 1ap do con ngudt 1ao ra la cao.

e Do phin bd 1dn s khd diy trong phd tin ddi vai truyén hinh, giao thoa giita
truyén hinh tuong tr va 8@ 14 vin d€ can phal xem xét v.v...

Chinh vi vay dd ¢ ¥ kién cho rang phat quang bd truyén hinh 6 mit dél 1a khong
thye (& Tuy nhién, su ra doi cba cde chudn truyén hinh 6§ mat dat nhu DVB-T (Digital
Video Broadcasting-Terrestrial) ¢cia chau Au vii ATSC (Advanced Television Systems
Commitee) c0a My dd khac phuc phéan 16n cdc diém bat Jot trén cGa truydn hinh s& mat
dAt so vai ve Linh va cdp. Mat khac phat séng truyén hinh s& trén mat dat ¢6 hicu qua su
dung tdn phd cao hon va chét luong 61U hon so vai phét séng tromg e hicn tai:

e Trén dai 14n cha mot kénh truyén hinh twong 17 ¢6 thE phat mot chuang trinh
truyén hinh do phan tich cao HIDTV (man hinh rong, ti 1¢ 16/9) hoac nhi¢u chuong (rinh
truyén hinh ¢6 do phan tich thdp nhu hon nhu: 4 chuong trinh do phan tich tiéu chuan
thong thutmg STV, hoace 2 chuong trinh d6 phan tich md rong BTV, hode tham chi
161 16 chuong trinh ¢6 do phan tich han ¢che LTV chéi luong twong duong VHS.

» Trong pham vi phil séng, chat luong 6n dinh, khdc phuc duge céc véan dé phién
Lodi nhi hinh dnh ¢6 bong, can nhiéu, 1ap nhiéu, tap am v...v.

e Miy thu hinh ¢6 thé duoc nép dat & dang & cde vi tri trong nha, ¢6 thé xéch tay
hoac thu hru ddng ngoai tron.

» C6 dung luong lém chifa am thanh (nhu am thanh nhiu dudng, 1ap thé, binh luan
Vv, VA cace di licu.

¢ (6 thé linh hoat chuyén d6i 1 phét chueng trinh ¢6 hinh anh v am thanh chat
lrong cao (FTDTV) sang phéat nhi¢u chuomg trinh chét heong thap hon, va nguoc lai.
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inh 7-23 mo 14 khai qudt céu trdc cha hé thong phat song truyén hinh s0 trén mét
dat (DTTB - Digital Terrestrial Television Broadeasiing).

RX

N

TX :
Phat sGn QQ7 .

M3 hoa M2 hod truyén dan {kénh) Didy ché
ngudn Da hap/sita 10i U che

| Gidi Giai ma truyén dan (kénh) Gial ma
Diéu ché Giai da hap/slia 16i »|  ngusn

Hinh 7-23. Cau tric hé théng tin héu s& trén mat dat.

Tir hinh 7-23. qué trinh phdt s6éng truyén hinh trén mat dat bao pom nhiing thanh
phan chinh sau:

e Bien déi tin hitu video va audio thanh cdc di licu sO.

¢ Ma hoa npudn dit licu s& (Source coding) thye hién nén s6 & cdc i 86 nén khic
nhau. Viéc nén dugce thuc hién hing hod ma héa MPEG (thye t€ ma hoa MPEG-2 dude su
dung cho c¢dc he thdng DVB). Vice ma héa duce thue hién kha phdc tap dua irén oo s&
nhiéu khung hinh anh chita nhic¢u thong tin v&i su sal khac rat nhéd do d6 MPEG Tam
viéc bang cach chi gl di nhing su thay 481 nay va di licu ldc nay ¢6 the giam 1w 100
dén 200 lan. Vi audio cling nhu vay, viée nén dya trén nguyén ly lal ngudi khd phan
bict duge am thanh ram nho so vGi am thanh lém khi ching ¢6 tan sd lan can nhau va
nhimg bit thong tin cua am thanh trdm nho nay ¢6 thé bo di va khong duge su dung.

Ma hod ngudn chi lign quan d¢n cée dac tnh cha ngudn. Phuong tign truyén phat
khong anh hudmg gi dén ma hod nlgu(‘m,

e GG vi da hop video, audio va cac dit lieu phu vao mQt dong dit ligu, « day la

done truyen tai MPEG-2.
2 h

e Didu chd tin hicu phét s6ng bang dong dir licu. Qud trinh nay bao gém ca ma
hod truyén dan, ma hod kénh va cde ky thudt ha thip xac suat 161, chong lai cdc suy
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giam chét lugng do fading, tap nhidu v.v... Viéc ding phuong phép diéu ch¢, ma hod
kenh truyén s€ xem x€L trong phén gid thiéu tiéu chudn DVB-T va ATSC DVB.

o Thu: m@ poi, gidi mé, hién thi hinh va dua tigng ra may thu.

2. Tiéu chuan DVB
a) Gigi thiéu

Su tién bd clia cong nght truyén hinh s0 trong vice mé hod hinh anh va am thanh,
sin xudt chuong trinh, huu triy va phdt séng dang lam thay déi mot cach nhanh chéng
nhitng quan niém truyén thing v& phat thanh va truyén hinh. Xét trén gée do 1idn ho v
cong nght va nhilng doi hoi mang tinh thuong mai méi, du dn DVB (Digital Video
Broadcasting - Phat song Video s6 quang ba) bal dau hoat dong vao nam 1993, d¢ hai
hoa vé mat chi¢n luge cho vige gidi thicu truyén hinh s0 & Chéau Au qua v¢ tinh, ¢dp va
cac tram mat déat. Thén nay hon 200 1 chiie dang hop téc trong du dn vé truyén hinh s
Cac hé thang truyén hinh cla du an DVB duge xay dung trén co s¢ hudng vao thi truong
vi da ro rang ddp dng duge cae don hoi caa bo phan phdt séng, bd phan cung cap chuong
(rinh, diéu hanh mang va cong nghicép dién 1 dan dung.

Dy 4n DVB xay dung nhiéu ticu chuén khdc nhau:

e DVB-S: Ticu chuan phét séng iruyén hinh s6 qua vé tinh.

e DVB-C Ticu chudn truyén ti tin hicu s¢ bang cap, wwong thich vai DVB-S.

e DVB-T: Tiéu chuén phat séng truyén hinh s6 mat dat cho céc kénh c6 dai phd
(7+8) MHz.

b) Pdc diém ctia cdc hé thong DVB

ITinh 7-24 chi ra s d6 khéi ¢ ban cua cac he théng DVB, né ¢6 cac dac diém
Sau:

e Mi hod hinh anh, am thanh va ghép kenh: Cic heé thong DVEB dua trén ma hoa
hinh anh va am thanh theo ticu chudn MPREG-2, giai thuat MP@MIL. (Main
profile@Main level) duge lua chon, hoat dong & 16¢ do bit 15 Mbit/s. Theo danh gid cho
thiy, bat ddu wr tin hiéu video ngudn 4:2:2, chal fugng hinh anh wong duong vdi hé PAL
(v du truyén hinh do phan giai ticu chudn SDTV) dat 18¢ do khoang 6 Mbit/s. Tuong lai
<& chp nhan uéu chudn MPEG-2 khac che phép phat trién twong hop véi HDTV. Ma
hod G(idng dua rén giai thuat MUSICAM véi 18¢ do bit duge chon vao khodng w23
Khit/s (i 384 Kbit/s, ¢ do bit dién hinh dé dat duoc mot chuong trinh stereo chal
fwcmg cao xap xi 192 Kbit/s. ,

Cic hé thong DVB dung cée bo ghép kénh truyén tai linh hoat cia MPEG cho
phép 1ron trong mdt keénh truyén duy nhit mot s¢ 1on cée dich vu video, audio va di

tigu. Cac pdi MPEG truyén di nhu ta da bict ¢6 do (i 188 bytes va ducie phan cach bén
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byte ddng bd. Dung lugng phu phai ké dén phan Overhead, thong tin dich vu SI (Service
Infomation), diéu ki¢n truy nhap CA (Conditional Access), cie dich vu dir lidu khac
(Teleiex, Multi-media).

’7 —
H Video 4
Thiét
b Chén
- M tudng Ma ra s _ Cheén
._1 Audie |3 () M thich RS dut l"?]l'l Ma dur héu . Anlena
x| o HH Muxa [ 204, [ ngodl T3 Ve M trong [ Bieu {1 phat
X Phan 188) {1=12) xoan ché
. tro
Dala tan "
nang
iLdng
Sl
& ngudn ghép kérh B& tuong thich dau tra B4 Wang thich kénh
MPEG-TS {Cac hé thang phu chung) {T&i 1 hoa cho cac kénh xac
{Cac hé Lthang phu chung} dinhj)

Hinh 7-24. S0 dd khdi co ban cla cac hé thong DVB.

e B0 Wong thich ddu ra cho vige chéng 16i: Khéng ¢6 bo phan chéng 101 rong cée
061 MPEG, do d6 cdn mot e cau sia 13i phiic tap, tao cae 101 ngaw nhién trong dong 4
jicu dua 13i hd téch kénh.

Bo tuong thich ddu ra (hinh 7-24) véi cdc he thong DVD cung cdp cdce iin higu
ngau nhién vh moL mice co ban cho vige chomg 16i. Cdc tin hicu ngdu nhicn duge cai vao
bo Lo dang pho va nd dua iren co s bO 10N cde tin hiéu gia ngau nhicn nhi phan PRBS
(Pscudo Random Binary Source). déng bod cho moL khung goém 8 gbi MPLIG-2 phan tach
hori moL byle dao nguge, Cde gd1 188 byte da duge ngau nhicn hoa duge ma hod bii ma
dau ra Reed-Solomon (204,188). M# nay cong 16 bytes thém vao va dua ra kha nang sua
% bytes 161 ngau nhién. V@it 1¢ BER vao khodng 2.10* & ddu vao (cdc 161 doce 1ap), ma
Reed-Solomon cho phép dat muc tigu chal luong QEI? (Quasi-crror free, hdu nhu khdng
¢6 161), vi duz nhd hom mot 161 tin 1de ve mbi pid truyén tai tai ddu vao bd phan kénh
MPPEG-2 phia thu.

Trong chudi ma nhan duge boi cac he théng DVB-S vi DVB-T cac 167 ddu ra cua
ho “pia ma vilerbi phia déu thu khong doc lap mot cach thong k¢ nhung chung dugc
nhém lai wong cde burst ma ¢ d6 su gud tai phia thu khong doc lap thong k&, cdc burst
nay lai duge nhom Tai thanh cac cum burst mi ¢6 thé 1m qud tai bo gidi ma RS. P
khic phue vin dé nay, s dung k¥ thuat Interleaving tich chap ngdu nhién hod cac byte
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141 trude khi dua (@i bo siia 161 RS, do d6 nang kha nang sita 16i 1én 12 1an, hang céch
nay 141 ca cdc burst 161 ngén hon 761 bit ¢é thé dude sua.

e Bo twong thich kénh: Khi sir dung cédce hé théng DVB, ngudi st dung ¢6 the lya
chon trong (g trudmg hop cdu hinh truyén (0L nhét theo dac diém clia cac kénh ¢6 san
vi cdc yéu clu dich vy, Tua chon mdt sy trao déi gilta s& chuong trinh va chat hugng cao
ctia hinh anh va am thanh, nhung ciing mot thdi diém, phéai dam bao ti 1¢ % cao véi cac
dich vu ¢6 san (vi du 99% thoi gian) trong cac ving dich vu.

Tinh mém déo bén trong cia bo twong thich kénh DVE cho phép khal thac maét
cdch hi¢u qua dai tdn RF vdi cde phuong tien khédc nhau bang viée st dung t6¢ do
symbol cao nhat (vi du su chiém phé Lan). Thue & cde he théng DVB-S va DVB-T hoan
toan mém déo trong viée chon t0¢ do symbol, trong khi h¢ thédng DVB-T 101 uu hoa vai
cac kénh 8 MIlz (Cdce kénh ULHE Chéu Auy nhung cfing o6 thé d& dang chon tan s6 7
MI iz hay 6 MIlz bang cdc tan $8 1dy mau phia thu khu vye lan can.

Cac bo tuong hich kénh cung cap ma vong x0an trong vai b pial ma Viterb
quy€t dinh bang phan mém (rr h¢ théng DVB-C). vong xoan trong (chi riéng cho h
thdng DVB-T) va b0 phan dicu ch. Ma rong ¢d do dai khong ddi [a 7 (64 trang (hal
luGi) va 16e 4o . ¢6 thé chon trong 5 gid i 172, 2/3, 3/4, 5/6 va 7/8 & dat duge dung
luong bit yeu cdu va dé thudn tién cho vice chdng tap am va chdng nhicu.
¢) DVB-S

DG véi he thong DVB-S : Mot kénh ve tinh tuang phan véi mot kénh tram mat dat
hay cép thudmg 1 phi tuyen, bang rong, cong sudt han ché. Tinh phi tuyén la do dac
tuyén pha, bién do cia bd khuceh dai Onboard ma gan day da hudng sang lam vice &
khu vuc hao hod nhdm dat duge hicu qua cong sudl phat 16n nhal. B¢ van hanh véi bo
khudeh dai bao hod nhu vay phéi chon phuong phip diéu ché hinh bao hdu nhir khong
ddi, vi du QPSK vai dac tuyen cos nang va cudn xudng 35%.

1linh 7-25 micy 14 cau trie ma hod kénh DVB-S. DVB-S 12 maL he thong don séng
mang (Single Carrier). DVB-8 duge micu ta mot cdch don gidn bang hinh anh " hanh”.
Tam ct hanh 13 dit lidu ¢dn duce truyén di. Bao boc tam ¢t hanh la mot loat cde 1Gp bao
v& dé dir licu truyén di it ¢6 sai nham. Video, audio va cac loal dir licu khac duoe truyén

dudi dang cdc goi dif licu ¢4 ¢6 dai o6 dinh cla dong truyén ai MPEG-2.

Phan bd nang lugng
— Chén ma Viterbi GPSK I
Reed-Solomon

Hinh 7-25. Tiéu chudn DVB-S.

Ti¢p theo dé la cde bude xu 1y, Budce xir 1y déu tién la tao dong dit i¢u thanh mo
cau trde thong dung vai vige cai them cac bytes tin hi¢u déng bo. Bude 1cp theo duge
thue hién bing vice ngau nhi¢n hoa dong dit 1icn. Ma sira sai Reed-Solomon dude cong
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vao moi géi dir licu. Ma nay con duge goi 13 "ma ngodi” va nhu ta d3 bidt né 210ng nhau
Vel moi he thong. Chen dit lice duge thye hién véi timg péi dir licu.

Ma cudn viterbi 13 mi sira sai thd hai ciia h¢ théng, ma nay duoe goi 1a "ma
trong™. & budc cudi cling 1in hicu duge diéu ché bang phuong phép khod dich pha vudng
goc QPSK. Kich thude cla "ci hanh" va bé day 16p vo boc (ma sl sai tha hat) 1a hai
thong s0 ¢6 thé duge didu chinh cho pha hop véi diu kien thue & cla h¢ théng. Mot ba
phal ddp ¢ bé rong dai phd 36 Milz ¢6 thé truy€n tai mot dong dit licu ¢6 ich véi e do
39 Mbit/s va mi sira sai vilerhi i I¢ 3/4.

d) DVB-C

So v kénh v¢ tinh, cdc kénh ¢ap hdu nhu tuyén tinh hon va cho ti 16 $/N cao
nhung bang 1an bi han ¢hé (7-8 MHz mdi kénh) va ¢6 (hé bi dnh hudmg bdi nhidu vi
ticng vong, su 1ap lai ca tin hieu. Do dé irong DVB-C dé tang hiéu qua pho va dé dat
duge dung luong wong 1w nhu cie kénh v tinh, cdn diéu ché & muie cac 16-32-64 QAM
v ma vong xuan Viterbi khong duge ding do d6 (6e do bit higu dung vao khoang 3%
Mbit/s (64 QAM), hinh 7-26.

Phan bé nang higng QAM
Reed-Soloman 16,32 64 >

Hinh 7-26. Tiéu chudn DVB-C.
e) DVR-T

LI¢ thdng tram mat dét DVB-T: Cic kénh VII/ULE coa tram maét dat [a nhing
phuong tién quan trong nhat véi vige truyén dan tin hic¢u s6 & 16¢ d¢ cao vi cde thi tuc
truyén lai da duong tao ra su doi vang va lading 14n 6 Iza chon. Tré cda Viée md rong
cdc tin hicu trong viée truyén lap (2 do su phan xa clia ndi, déi hay day nha ¢6 thé ién tai
vai ¢hue ps. Trong trudmg hop phia thu ¢6 thé di chuyen, tin hiéu truc tiép tix phia phat
¢G 1thé bi mit (kénh Rayleigh) do d6 phia thu bt bude phai khai théc nhiing dam may tin
hi¢u phan hoi xung quanh vat thé.

Trong mang don 1dn s6 (SEN), su lua chon tén s& kénh ¢6 thé ral quan trong khi
tal ca cdc mdy phat phdt céc tin hiéu gibng nhau & cing thoi didm v ¢6 thé phat cdc tin
hicu lap lai "nhéan 130" trong khu vue dich vu (1€ lén dén vai tram ps). $& khic phuc van
dé nay, cac bo tuemg thich kénh DVRB-T duge thiél k¢ dua trén viée didu ché da séng
mang COI'DM (Coded Orthogonal Frequency Division Multiplexing-Ghép kénh phan
chia theo 14n 6 da duge mi hod ), hinh 7-27.
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Phan bd nang lugng OFOM
Reed-Sclomon Chen ma Viterbi 2k, 8k

Hinh 7-27. Tiéu chuén DVB-T.

C6 thé chia dong bit truyén 161 thanh hang ngan s6ng mang phu 16¢ do thap, trong
ghép kénh FDM. He théng ¢6 thé hoat dong ¢ hai mode chinh: 2K cho céc mang chuyén
ddi (leomg dng vai 1705 sOGng mang phu trong dai thong 7,61 Ml 17 vi khoang than gian
symbol hicu dung T, =224 is) va 8K cho SINs (tuong Ung véi 6%17 song mang phu
trong dai thong 7.61 M1z va khoang thdsi gian symbol hi¢u dung T, = 86 ps). Mdi séng
mang duge diéu ch¢ theo luge d6 am-QAM (4, 16 hay 32 QAM). Pidu ¢hé C-OI'DM
ban chat 1a fading tdn s0 chon, khi méi séng mang dugc diéu ché ¢ 3¢ do bit trung binh
(16¢ do symbol vao khoang 1 Kbaud hay 4 Kbaud tuong dng véi mode 2K hay 8K) va
khoang thoi pian rat dai so véi thisi pian dép Gng thay ddi kénh (vi du ¢ lap cue dai).
Do d6 mdi séng mang phu chi¢m mot dai tan hep trong d6 ddp tng tan so kénh 14 phang
cuc bo va khong ma viterbi vdi cum 16i 161 U cac séng mang khong tin cay gan k¢, lam
suy giam do nhiéu bang hep.

[) Piéu ché OF DM trong tiéu chudn DVB-T

So véi truyén hinh tueong ty thi truy&n hinh s8 ddi hoi 1y s C/N nho hon, ¢6 kha
nang chdng nhiéu 16t hon nhung cdc he théng s¢ hay hong dot ngot hem.

Céc bo khudch dai ciia mdy phét s¢ yéu cau phai ¢é do tuyén tinh cao. I’h¢ c40 1an
chia mdy phat analog héu nhu tap trung vio 3 khu vuc chinh : Tan s6 mang hinh, tan s0
mang hinh cong vdi tai tdn mau (4,43 MHz) v3 14n s6 mang am thank; cac khu vue khac

phé rél thip, nghia 12 dai thong cao t4n chura tan dung hét. Khac véi analog, dai phé cao
(An cha phdt s8 chita hang ngan song mang tap trung day dac trong dai thong 7,61 Mitz
Todn bo dai thong cao tan cla mdy phdt s¢ ducc 1an dung hét, khong ¢dn du thira nhu
clia may phat analog.

Hon nita néu guan sdt bicu d6 chom sao clia didu ch& 64-QAM, thi ching ta nhan
thay, cac diém trén chom sao khac nhau ca vé pha va hién do. Néu nhu ¢6 sur sai 1ech chit il
vé pha hay bi¢n d0 cling & gay cho déu thu giai didu ché sai so vi tin hitu ban dau.

Vi vay mot didu khac bigt so v3i may phat analog 1a cac bd khuéch dai cua may
phat s& yéu ciu phai that tuyén tinh d¢ dam bao tinh dong déu ca vé bien do (h¢ 6
khudch dai) va vé& pha cla cde song mang khi phat di. Néu khong wyén tinh, chic chan
<& pay ra sai 161 bit rat iem-cho d4u thu, tham chf s& khong téch cée chuomg trinh truyén
hinh ducce. Vi vay cée hang may phat hién nay thudng tim dén va st dung den 1OT
(Inductive Output Tube) dé gidi quydt bai (oan tuyén tinh cho mdy phat ¢ cong Suat
1ém. Mot «&8 hang lai cai tién may phat analog cong sudl l6n dang den klystron thanh
mady phdt sd. Doi vai cde mdy phat ban dan (solid slate), dd cac bd khudch dai ¢d lam
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vice & ch& dod A thi do tuyén tinh van ¢é thé chus dat ycu cdu. Vivay ngudi ta phai chi y
dcn hicu chinh sla 1am sao thod man do tyéh tinh,

D¢ ddp dng cdc yéu cdu ¢ing nhu tinh nang cda truyén hinh 6 mat dal, nhém
nghien cdu cia DVB-T da dua ra mot phuong thire dicu chd mai COFDM, day 1a
nguyen 1y cot I6i cia mot he¢ thdng DVB-T.

+ Nguyén Iy OF DM:

OI'DM (Orthogenal Frequency Division Multiplexing) 1a mot phuomg thice ghép
kénh da séng mang true giao trong do van si dung cdc hinh thde didu ché sa co ser 14i
mAdi sOng mang. Phuong thae nay rdt pha hop cho nhitng yéu cau cta phat hinh mat dat.

Khi mét tin hiéu duge truyén tir mdy phdt dén mdy thu trén kénh VHE, UHF hoac
Viba. ngoai tin hicu true ticp con ¢6 mot vai tin hicu phan xa.

Gid thiét rang ching ta diéu ché cde thong tin 6 cho moét séng mang. Trong mbi
symbol, chiing ta truyén séng mang vdi bien do va pha xdc dinh. Bi¢n do va pha nay lua
chon theo chom sao didu ché. Mi symbol van chuyén mot luong bit thong tin nhat
dinth, hrang bit ndy bang véi loga (co s6 2) cla s6 trang thai khdc nhau trong chom sao.

Bay gics hdy tudmg weomg 12 ¢6 hai duding tin hicu nhan duge vai mot do ré wong
di gilta ching, Gia st ta xem xé1 symbol thit n duge phét di, thi mdy thu s¢ cd gang piai
dicu ch& dit licu bing céch kiém tra tit ca théng tin nhan duace lién quan dén symbol thit
n k& ¢4 thong tin thu true 13 1an théng tin thu dudce do tré.

Khi khoang tré 1dn hon mot chu k¥ symbol (xem hinh 7-284). thi tin hi¢u thu duae
W dudmg thd hai s€ chi thudn tuy 13 nhifu, vi n6 mang thong tin thude vé cac symbol
ruGe do.

Chu ky Chu ky
symbol symboi
thring chinh Symbol -1 Symbal n Symbol n+1 Symboi n-1 Symbol n Symbol ne 1
Pudng {ré Symhol n-3 Symbol n-2 Symbal n-A Symbal r1
o
/ D -
Y E S Truc thdi gian
a) Tré oyl Nhieu gida by Tré ngén
Nhiédu cac symbol

Hinh 7-28. Hién tuong tré gay xuyén nhidu gilta cac symbol.
Khi khoang tré nhd hon mou chu ky symbol ¢hinh 7-28b) thi chi moL phan tin hi¢u
thu duge (x duting thd hai duoc xem nhu 13 nhidu vi né mung thong tin caa symbol trudce
dd. Phén con lai $¢ mang 1thong tin ¢da chinh symbol mong mudn, wy nhién su dn’mg
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gép cha né cling ¢6 thé ¢6 ich hode ¢d thé mang tinh ticu cuc ddi vdi thong tin tlr dutmg
thu chinh thifc.

Piéu ndy cho chiing®a thay rang, néu ching ta mudn giai quy€l véi tat ¢a cdc mic
lin hi¢u 1ré khdc nhau thi t8¢ (¢ do symbol phai duce giam xudng sao cho 10ng khodng
(ré (gifta (in hicu thu duge ddu Gén vai tn higu thu duge cudi ciing) cling chi la mot phan
khi¢m t6n cla chu k¥ symbol. Khi ¢6 thong tin ma mot song mang don van chuyén s@ bi
pi¢i han khi ¢6é hicu ung nhiéu dudng. Vay thi néu mdt séng mang khong thé van
chuyén dude (d¢ do thong tin theo yéu cdu thi tét nhién s€ dan dén y tudng chia dong du
licu té¢ 46 cao thanh rat nhidu dong song song véi 10¢ do thap hon, mdi dong duoe van
chuyén bdi mot séng mang, nghia 1a s¢ ¢é rat nhiéu séng mang. Pay chinh ia mot dang
cua 'DM - ¥ tedmg nay dé tao nén méng cho k¥ thuat OFDM.

OFDM, trén nguyén (ac, didu ché mot s6 lugng [dn séng mang, cdch déu nhau vé
tdn 0. Toe do symbol cia mbi séng mang thap hon nhidu 1an so véi 16¢ do symbol néu
st dung h¢ théng mot song mang trong khi van gil nguyén 16¢ do dit licu cua toan he
théng. Néi mot cdch hinh tugng, phuang phdp diu ¢he da séng mang OI'DM ciing
piong nhu ddu ndi dit licu gilta ddu phét va dau thu bang cdng song song thay vi cbng
nai Lcp.

K§ thuat OIDM trdi dit licu cin truyén trén hing npan séng mang phu ricng bigl i6c
do thdp. Méi sang mang duoc x{t 1 1ai mot thai diém thich hop va duce goi 1a mot “OFDM
symbol”. Trong ghép kénh FIDM truyén théng, nhiing song mang dugc loc ra riéng bict dé
dam bio riang khong ¢ chdng phd, bdi vay khong cd hién txang giao thoa gilta nhiing séng

“mang nhung phd lai chua duoe sirdung vai hicu qua cao nhat. Voi OFDM, néu khoang cach
sang mang ducc chon sao cho nhing séng mang trge giao trong mot chu ky symbol thi 1a
¢6 (hé khoi phuc lai ma khong ¢6 piao thoa hay chong pho.

Nhu vay, OFDDM c6 thé khac phue duoce hién teong phét nhicu dudmg, tham chi ca
khi ¢ d0 tré 1én gifta'cde tin hi¢u thu duge. Chinh diéu nay da dan dén khai ni¢m mang
don Lan (SEN), nai ¢d nhi¢u may phat cling gui tin hiu gidng nhau trén cing mat 1an so.
OI'DM ciing gigi quyét dugc van dé nhiéu dong keénh dai hep. Day [ hién tgng thuong
thay trong truyén hinh trong tr do céc soéng mang gay ra.

Do bén phat cin phai ma hod dé bén thu c6 thé khoi phuc lai duoe nhimg dif licu bi
mét trong qué trinh truyén, vi vy, phuong phap diu ché nay con ¢f (€n got la ghép kénh da
song mang truc giao o md hoa - COFDM (Coded Orthogonal T'requency Division
Multipiexingy, COFTM ¢6 ¢de dae didm rdt phhop cho cde kénh maedat do by

e (Cac song mang vudng géc - Orthogonality.
o Chén thém cdc khoang bao v¢ - Guard Interval.

e S dung ma sa 161, xen bit - symbol va thong tin trang thai kénh (CS1).
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+ Pdc tinh truc giao:
V& mat todn hoc trge giao ¢6 nghia 12 cdc song mang s¢ dugc 14y ra t@ nhém true
chudn (orthonorrmal basis seis) {&,(1); i=0, 1, 2, ...} ¢4 tinh chil nhu sau;

l<=izk

I¢ (g, (dr =35, = { (7-14)

O=izxk
Nhu vay { @)} = {sin(n2miT ). cos(n2m/T )y v&i T, =1, - 1', 12 khoang thdi gian
e ich. '

V¢ ¢ nghia vat 1y: khi gidi dicu ch€ tin hicu cao tan nay, bo giail dicu ché khong
nhin thdy cdc tin hidu cao tan kia, k&t qua la khong bi cac tin hicu cao tan khdc gay
nhicu.

V¢é phuong dicn phé @ diém pho ¢b nang lugng cao nhét roi vao diém bang khong
cla séng mang kia. Hom nita ching ta s& khong bi lang phi v& mat pho. Cdc séng mang
dude dat rat pdn nhau vi the tdng cong dai phd cing chi nhu & dicu ¢h¢ séng mang don -
néu ching ducc di¢u che vai 1L ¢ dit 1icu va s dung bo foc cat dinh Iy wong.

+ Khodng bdo vé:

Thevi gian thiét bi thu chdy doi, trude khi xit 1y tin hiéu goi la khoang bao ve (T,). T,
cang 16n, khoang céch 161 da gitta cdc mdy phdt hinh cang Ién. Tuy nhién, v gdc do 1y
thuydt thong tin, T, lai cdn c6 gid ri cang nho cang 101, béi 18 T, 1a khoang thai glan
khong duce sit dung trong keénh truyén. T, 1ém s& lam piam dung luong kénh truyén.

[ogi tin hiéu phan xa dac trung cha mang don tan 13 tin hicu 161 1 mot dai pha
lan can ndo dé, phdt cing mdt symbol COFDM. Tin hi¢u nay khong thé phan biét duoc
véi 1in hicu phan xa truyén thong va vi vay ciing s&€ duge xur ly nhu moi tin hicu phan xa
khac nfu ching 16i may thu irong khodng thai gian bao ve T,

Vi T, = 200 s, khoang cach tGi da gilta cdc mdy phat hinh c6 ciing mdt symbol béang:

D=cxT,=3x 108 mis x 200 1P 5 = 600 x 1(F m = 60 km (7-15)

N todan bo chu k¥ ctia symbol bang 1 ms, thai gian ¢d ich trong mot chu ky hing:

1000 ps - 200 ps = 800 s

Khoang cach gifra cdc song mang COTM s& bang:

Af = 1800 us = 1,25 kH: (7-16)

Trong mot kénh truyén hinh thong thuong (8 Mllz) ¢6 thé chita 161 6000 séng mang
truyén song song, va mdi séng mang chi truyén 1ai mot phén clia dong bit thong tin.

Khodng bdo vé ¢6 thé chdng lai mot cach hiéu qua can nhitu gitta cac symbol V(i
diéu kicn thif gian tré Ion nhat gifta tin hi¢u phan xa va tin hiéu truc 1i€p khong Ion hon
khodng bao vé (T,). Tuy nhicn, gia phai tra 14 dung Jugng di licu thap hon trudmg hop khong
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¢6 T,. T, cang ldn, kh& nang chéng lai phan xa cang 161 v cho phép chenh léch thai gian
gifta tin hicu phan xa va tin hitu truc tép cao hon, song dung lugng dir Jiéu Jai giam di dang
k& Tion nita, khoang bio v ¢hi €6 kha nang chng duge can nhidu gitta cac symbol vit hoan
(oan khong ¢4 tac dung d6i vai can nhidu do phan xa cla cing mot symbol.

+ Can nhiéu do phdn xa ctia cing mét symbol:

Khi mat tin hi¢u duge truyén tr mdy phél qua mot moi trudmg nao dé dén mdy
thu, s& phdt sinh ra vO van tin hi¢u phan xa cdc loai. Trong cong nghé truyén hinh tuong
. cac tin hicu phan xa nay st sinh ra cac “hong ma” trén man anh may thu hinh.

DGi véi Lin hicu &, k& qua cha phan xa la mot loal nhiing “khe cuc Ly trong
ddp tuyen bicn do/Aén & ciing vl sai pha & déu thu, ¢& luong va chiu sau cua cac “khe
cuc tiéu phu thude vae” tich chél cia cac vat thé gay nén phan xa - hay néi khac di - phu
thuoc vao dac tinh moi trudmg truyén sdng.

Dia hinh mién ndi thudmg gay ra phan xa ngan. Phan xa ¢ do dai trung binh
thutmg xdy ra & thanh thi va phan xa dai 14 dac diém cha mang don tan (SEN ).

Can nhiéu do phan xa cta cung mot symbol 1a k&t qua téng hop cta tin hidu trye
(i€p va tin hi¢u phan xa. Tin hicu truc tiép o6 thé duge tang cudmg hode b xuy giam do
(in hicu phan xa, tuy thudc vao su sai pha giffa ching.

Khi tin hicu phan xa déng pha vdi tin hiéu true 1i€p, bién do tin hi¢u 10ng hgp
duge tang 1eén. Trong truomg hop nguge lai bien do tin hicu 16ng hop bi giam di. Nhu
vay, can _nhiéu trong h¢ théng OFDM ducce chia 13m 2 loai: can nhiéu ¢6 ich va can
nhi¢u ¢ hai.

X¢( cae truomg hop cue doan gilta Uin hicu truc U€p va mot tin hicu phan xa 0 dB.
Truding hop thi nhat xay ra khi hai tin hi¢u hodn toan nguge pha nhau, hien 4o (Ong hop
bang “0”, tin hi¢u hoan toan bi¢n nhat.

Truong hop tha hai, hai tin hi¢u hoan toan déng pha, bién do6 10ong hop duge nhan
461, NG mot cach khace, mice tin hitu tang 1én 6 dB so véi mude Un hicu true GEp. Nhu
vay, mic tin hiéu trung Winh cla tat ca cac séng mang duge cong them 3 dB so vOi
trudmg hap khong ¢6 phan Xa.

bay 1a mét trong nhiing It feh cha OFDM. Trong moi trudng ¢6 phan xa, tin hicu
phan xa cai thién thay vi can (1 kha nang thu nhan tn hicu. Paéi voi phuong phap dicu
ch& s& truyén théng. npudi ta dung ho stra can bang thich nghi d& loai trir can nhicu. tuy
nhien khi mdc tin hicu phan xa 16n, gid tri nguding cua tin hicu lai ddu thu phat duce
nang 1én, v OFDM, v 1y thuyt, khi tin hicu phan xa tang, mdc ngudng can thict lal
giam di.

Trong mang don tan, vdi sy phdi hop hoat dong cla cdc may phit trong hé théng,
viing pht séng duge tang 1¢n. & khu vuce gidp ranh gilta hai vang phu séng, tin hicu dén
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lr mOt méy phal ¢6 thé chua di do 16n, song 16ng hai tin hi¢u (dén tr hai mdy phat) chac
chan s& vuot 1én mdc ngudng.
+ Trdo dir Héu:

D licu dude trdo trén truc tAn s6 va thai gian. Diéu dé c6 nghia: Dong bit dit ligu
thay vi truyén lién tuc s& duge truyén mot cich gian doan, riéng r& vé thoi gian va trén
nhiing séng mang khac nhau.

Khdi trao dit )ieu duoe dat gita ma ngodi va ma trong. Muc dich cla trdo dif licu
nham x¢ nho cdc nhom 161 bit dai, lién tuc ¢4 thé xay ra tai bo gidi mé ngoai & dau thu.
[1iéu qua cha bd mi ngoai duge tang thém nhd trdo dir licu. Tréo, trén thyc 1€, chi Xap
x€p lai dit licu tai ddu phat theo mét quy luat nhat dinh.

O ddu thu, dit licu duge xap xEp lai theo trinh tr ngudc lai. K€ qua, nhiing nhém
147 bil dai xay ra irén dudmg truyén bi phan tén thanh nhimg 16 bit don hoac cdc nhém
161 bit ngan sau khi gidi rdo. Nhiing (61 bit nay hoan toan ¢6 th¢ ducie phdt hién va sua
~sai nhty b ma ngoai. Trao dif li¢u, tuy nhién khong lam tang dung lugng bit irén dudng
truyén. _

Trong tiéu chudn DVB, tréo di liéu st dung 12 Byte, mot bo dat tai dau phdt va
mot & dau thu. Chu k¥ cta bo trdo duge lwa chon dé ¢6 kha nang dong bo vai g6i
MPLG, va do vay, byte déng b ctia ddng truyén tai MPEG khong bi dnh hudmg bai g6
truyén tai 204 Byte (bao gém: 187 Byte dif liéu, 1 Byte dong b va 16 Byte danh cho méd
RS d¢ sua 8 Byte 161 '

Tréo dit licu dung cho tiéu chudn DVB bao gém 12 dudng, médi don vi ré bang 17
Byte (12 x 17 = 204 Byte, trong d6 ¢6 mot dudng khong 1ré danh cho Byte déng ho).

O dadu ra bo trdo, Byle déng bo van duoe gilt nguyén nhu & dau vao. Cac dit hieu
khéc duge dua vao bo trio, mdi Byte duoe cho qua mot bo iré riéng ¢6 do tré khdc nhau
va bing mot s6 nguyén 14n 17 Byte, theo chu ky 12 Byte.

+ Truyén dup dir liéu: _

Trong cac he théng truyén so, thudmg st dung hai I6p ma sua sai” “ma trong” va
“ma ngoai”’. Mi trong ducc thiét k& dé stta nhimg 161 ngan. Ma ngoai dé stta nhimg 161
dai. Ma trong thuomg ding ma Trellis va mé ngoai thuong ding ma Reed-Solomon. Ma
trellis doi hoi bign do séng mang phai di 16n, néu mdt séng mang cu thé nao d6 bi bién
mat do hién trong phan xa, ma trellis khong ¢ kha nang phat hién va phuc héi dit ligu.

PéE khic phuc hién tugng ndy, dif 1i¢u thay vi chi truyén mot 14n, ngudi ta truyén
hai hoac vai 1an irén ¢ac song mang nhau. Néu mot séng mang bi triél tiéu do phan xa,
s6ng mang th hat ¢6 thé s& khong bi anh hudng. Dit liéu, néu khong phuc hoi duge 1
séng mang thit nhatl hoan wan ¢6 thé 14y lai tlr séng mang thit hai.
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Cdc séng mang truyén tai cling mot dit licu (truyén “dup™) duogc phan phdi moét
cdch nghu nhicn trén kénh truyén d€ trénh hién twong cing bi triet ticu. Do phai truyén
dip dit hi¢u, cai gid OI'DM phai tra cho su ¢di thien 13 su gidm b dung luong dir licu
truy€n trén kénh, ngoai viéc phai danh mat khoang thdi gian nhat dinh cho khoang bao
ve(T,).

Hé bl dap lai, mic diéu ché trong hé théng OFDM thutng duge tang 1én so véi he
thong st dung mot séng mang. Vi du, néu trong hé théng maot sOng mang st dung
phuong phap diéu che 16-QAM dé€ truyén cling mot téic do dit ligu, trong OFDM phai sir
dung phuong phédp di¢u ché 32-QAM. Tuong ty nhu vay, 32-QAM trong hé thdng mot
sGng mang Ung véi 64-QAM trong OFDM.

Muc diéu ché (con goi la mat d6 diéu ché) tang ddi hoi phai tang bién do tin hiéu
cén thi€l nhan dugc tai dau thu dé ¢6 thé vuot gid i ngudng, bdi 18 khodng cich giffa
cdc diém cla chom sao bi thu hep lai. Hau qua, mic ngudng cdn thiét doi véi tin hicu &
déu thu cta OFDM khong duge cai thién hon va chi tuong W nhu trong hé thdng mat
sOng mang.

+ Truyén dit liéu song song va da song mang:

Vi ky thuat truyén dit liéu ndi tiép truyén théng, cdc symbol duoc truyén tudn 1,
dap tuycn tn s cta mdi symbol chiém chon ven cé dai tin cia kénh truyén.

Ky thuét truyén dit liéu song song loai trir duge nhiéu khiém khuyét trong k¢ thuat
truyCn noi 1i€p. Trong k§ thuat truyén song song, nhidu dong di e duge truyén déng
thasi, nhigu dir liéu duce truyén rai cang mot thdi diém. Ddp tuyén tan s6 clla mai
symbol chi chiém mot phan nhd toan bo dai tdn.

Trong cong nghe truyén song song ¢6 dién, toan bd déi tan cla kénh truyén duckc
chia cho N kénh con khong chéng chéo 1an nhau. Mdi kénh con duge didu ché boi
nhimg symbol riéng bi¢t va sau dé N kenh dugc ghép kénh theo tdn s6. C6 ba phuong,
thie d€ ¢é thé tach biét dudce cdc kénh con:

- St dung céc bo loc dé tach cde kénh con, phuang phdp nay wong tw nhu phucng
phdp DM truyén théng. M&i bo loc tuong dng véi cde kénh cont phai c6 bé rong dai
thdng bang:

BW =(!+ ajfm ., (7-17
trong dé: o 12 he s6 cosin; fim 13 bé rong dai phd Nyquist.

Nhuge diém ciia phuong phép ndy 1a khé ¢6 thé ché tao duge cde bo loc nay mot
cdch hoan hao khi sd lugng séng mang 16n.

- Sir dung diéu ché QAM d¢€ tang hiéu suat st dung dai thong. P3i véi phuong
phdp nay, chat lugng cdce bd foc khong doi hdi qua gt gao nhu trudng hop trén.
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- Sit dung phép bicn doi Fourier i rac ad didu ché va giai diéu ché di licu wruyén
song song. Trong trudng hop nay, cdc dai phd con ¢6 dang ham SINC va vo tan.

Ghép kenh theo 1dn s6 trong phuong phap OFDM duoc thue hién khong phai bang
vice st dung cée bd toc dai ma bang phuong thife xa 1y tin hicu goc.

Tin hiéu truc giao dugc tdch khoi déu thu va can nhiéu gifta cdc symbol cua céc
kénh con 1an can duoe loai trir bing céch lya chon mot cach cén than khoang céch gida
cac song mang, vi du cho khoéang cich gilia cic soéng mang bing gid tri dao ngudc cua
chu k¥ hitu {ch cha symbot.

OFDM ¢6 thé dinh nghia mot cach don gian 14 phuong thic diéu ch& da song
mang, & d6 khodng céch gilta céce song mang dugc lra chon sao cho cac sOng mang ruc
piao lan nhau.

+ Diéu ché OFDM bdang IDFT/DIFT:
Xét chudi di licu: dg. dy, dy, oy dy 6 d0 mdi diif licu d, 1a mot s phue:
{!N = aﬂ’ + j‘bh
Né&u bidh déi Fourier i rac (DEFT), két qua s€ cho mot vée Lo
1'..) - I(!r)”, I);. 1{)2. Ve !)n ;)
Vi N sO phic:
Al Nl
(2mmm N -yl dmatm}
D, =>.de ™ =D d et (7-18)
w0 Eat

trong dé: m =0, 1,2, .. N-1: fn = ni(N. Ay fm = mAG Ar = gia tri wy y cua mot chu Ky
symbol treng tng vai chubl dit licu d,.

Thanh phén thue caa vée 0 1 ¢o thé biu thi bang:
L
Y = Z(a" cos2af t, +b, s 2af 1) (7-19)

Néu thanh phan nay dua qua bo loc thong thap tai khoang thal gian At, tin hic¢u dat
duoc s¢ gan nhu tin hiéu ghép kénh theo 1an 0.

M1
y(1)y = (a,cos2af i + b, cos2af,t ), 0<t<NA (7-20)

+ T6 chitc kénh trong COFDM:

e Phan chia kénh: Hinh 7-29 cho thay COFDM thuc hién viée phan chia kénh
truydn dan cd trong mién thit gian vi mién 1an s6, 16 chic kénh RE thanh ap cde "dai
tan phu" hep va tap céc "doan thni gian” lién ti¢p nhau.

347



timeb
Channel
Bandwidth
y & A
/ o : i y _
/L - S i a— . - e frequency
f— - — - i 4 ! 4 \ sub-band
F A y ¥
iy 77 AT
/ I/
&,
@ ime
$ segment
&

Segment time: Doan thdi gian ; Frequency Subband: Dai tan phu;
Channel Bandwidth: Dai théng kénh truyén

Hinh 7-29. Phan chia kénh trong COFDM.

e Chen cdc séng mang phu: Trong mdi doan thdi gian, goi la mdi symbol OFDM,
mdi dai tdn phu duoc trang bi mot séng mang phu. Pé tranh nhiéu gilta cac s6ng mang,
ching ducgc ba trf vuong gée v6i nhau, nghia la khoadng cdch gilta cdc song mang dugc
dat bang v6i nghich déo ciia mét chu ky symbol, hinh 7-30.

e Chén khodng béo vé: Do céc tin hi¢u phan xa dugc tao ra bdi cac ban sao cla tin
hiéu g6c khi bi tré, nén tai phdn cudi cia mbi symbol OFDM s€ ¢6 nhiéu lién symbol
véi phan ddu cua symbol Liép theo. Pé tranh diéu nay, mot khoang bao vé dugc chen vao
mbi symbol nhu minh hoa trén hinh 7-31.

Khoang thai
gian mot
symbol

Dai théng
kénh truyén

gian mot g
symbol

Hinh 7-30. Chén cac séng mang phu.
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e Ddng bo kénh: HE gidi didu ché tin hicu mot céch chinh xdc, cdc méy thu phai
ldy mau chinh xdc tin hi¢u trong sudt khoang hitu ich cia symbol OFDM (bd qua
khoang bao vé). Do d6, mot cia s6 thdi gian s& duge &n dinh chinh xéc tai khoang thoi
gian mdi chu ky symbol diénra. '

K_hoéng thai ¢« + 1 Khoang thoi
gian danh, cho A gian danh cho
khoangbdové | ! i  phansitdung

time

Dai théng
kénh truyén

Khoang thai
~ gian mét
symbol COFDM

Hinh 7-31. Chen khoang bao vé.

: M6t khung truyén DVB-T :
— _

Pilot

Dai théng
kénh truyén

Hinh 7-32. Cac séng mang déng bé.

He théng DVB-T st dung cdc séng mang "pilot”, trai déu dan trong kénh truyén
dan, déng vai trd 1am cdce diém danh dau déng bo. nhu trén hinh 7-32.
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Céc tinh nang khdc nhau: phan chia kénh, ma hod dit licu, chén khoang bao vé va
cde song mang dong bo) da ao ra cae dac tinh ¢o s cla phuong thic ditu che COFDM.
Nhung tdl ca tinh nang nay lai lam giam t6¢ do hitu ich cia tai thong tin. Tuy nhicn, ta
¢ thd lua chon can bang gilta kha nang chdng 161 véi dung lugng kénh. DVB-T da dua
ra nhi¢u tham s0 ¢6 thé lua chon, nhu ; kich ¢& FI'T (2K, 8K), u 1¢& ma hoa (1/2, 2/3,
3/4...), vt khoang bao v& (174 Ty, 1/8 Ty 1716 Ty.v.v..).

+ Mapping:

COFDM cho phép rai dit licu dé truyén di trén ca micn thoi gian va mién (an &6,
sau khi da sur dung ma héa vong dé bao ve di licu.

Do ¢6 hién wrong tading tan sO gilta cde dai @n can k&, nén COFDM ¢ st dung
xen 1dn s8, nghia 1a cdc bit dit liéu 1ién ti€p nhau s¢ dudic trai ra trén cac soéng mang cich
hi¢t nhau

Trong DVB-T vidc mapping dit liéu 1én cdc symbol OFDM thuc ra la dicu che
timg s6ng mang riéng &, va ¢6 the theo mot trong ba chdm sao tog dd phic 4QAM,
I6QAM, 6G4QAM.

Tuy theo dang didu ch€ due lua chon, tai mat chu ky symbol cho méi séng mang
§& 6 2 bit (AQAM). 4 bit (16QAM) hay 6 bil (64QAM) duce truyén di. Méi dang dicu
chd ¢d mot kha nang chéng 161 khdc nhau. Thuong thi 4QAM c6 khodng dung sai chiu
nhi¢u 1Gn gdp 4 A& S 1an so v 64QAM.

+ Dang tin hiéu cao tan:
Tin hicu phat xa cao 1an duge micu (a bang bidu thic sau:

il Ny |
NG = R{e ZZ ;c:m_;_&_.\' w, (1) f ; (7-21}

trong d6: & 12 s0 hieu song mang; / la s& hicu symbol OFDM, m la s6 hicu khung dir
licu, K 12 s6 Tugng séng mang; T, 13 chu ky symbol, T 1a thoi gian hitu ich cua symbol;

A la khodng bao ve&; £ 13 tan sd trung 1am cia tin hiéu RI; £ 1 6 hicu séng mang ¢6 an

$& bang tAn s¢ trung tam. oy Kenh
. . - < n - ' can
C,or @ ky hiéu phdc cua

FFT

song mang thit & cia symbol Khodng
sOng m’ang thar & Y . Symbol 'bamus
thit nhét, thude khung di licu

thi mz C,, -, 12 ky hi¢u phic

cla sing mang thd &k cia

symbol thi 68, thude khung

di lidu tha s Hinh 7-33. Diéu ché OFDM (trén truc tan s8 va thdi gian).
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Ilinh 7-33 bidu thi tin hicu diéu ché OFDM trén truc tdn s& va thdi gian. Bang
cich lya chon khodng céch gilta cac song mang la 1/4 budc séng, dai phd OFDM ¢
tuomg déi bang phang va tinh truc giao gilta cdc kénh con dudc dam bao.

+ biéu ché phdn cap COFDM:

Trong phuong phép diéu ch€ ¢d phan cip, dong dit liéu g8c duae chia 1am hai loan:
Dong dit lieu duce tu tién nhiéu hon va dong dix licu duoc uu tién it hon. Dong di liéu
duce uu tién nhiéu dugce bao v¢ bdi md cudn manh hon (vi du: ti 1 ma 1/2) va duge SUt
dung d¢ xdc dinh g6c phén tr trén mat phang tin hi¢u phic, & d6 timg séng mang riéng
higt da didu ché dugc hidu dién boi cde gid tri LQ tuong tng. Dong dif lidu duge wu Lién
i1, duoe bao v¢ hdi mi cudn yéu hon (vi du: 1 16 ma 5/6) va duge s dung d¢ didy ch¢
cdc séng mang con lal sao cho cdc séng mang nay tao thanh “ddm may” chdm sao xung
quanh vi tri xdc dinh bai cae dir li¢u duge uu tien nhicu.

Trong ditu ki¢n Ui s6 séng mang trén tap am (C/N) dr 16n, timg diém wrén so do
chom sao déu dude xac dinh o rang, chinh xdc, ca hai dong di liéu (uu tién nhida va uu
tién 1) déu dugce giai dicu ché. Néu C/N thap, nhiing diém thuoc “dam may” khong xac
dinh duge chinh xdc, tuy nhién vén ¢6 kha niang nhan bict dugc diém d6 thudc gée phan
1 nio trén mat phang phic boi 1€ dong dir licu duge uu hon van duce giai diéu che.

Pidu ché ¢6 phan cdp s¢ cho phép truyén hinh d¢ phan giai cao (IDTV) truyén
ddng thév vén tin hicu ¢ dd phan gidi ticu chuén (SDTV). IIDTV ¢ thé thu duce bang
cde may thu ¢ kich thudce 16n v anten ¢6 dinh. SDTV phil hop véi mdy thu xdch tay va
thu di dong.

Trong trudmg hap ¢6 can nhiéu 16n, may thu HDTV ¢6 thé 1am thai thu chuong
trinh ¢6 dé phan giai néu chudn (SDTV). Pidu nay cho phép lam giam hicu dng “dimng
hinh anh 1rén may thu” nghia 1a thay vi khong thu dugc khi ¢ can nhiéu 16n, may thu
van thu dudc hinh 4nh ey 30 phan giai ¢6 thap hon.

+ Lua chon cdc thong s6 OFDM:
C6 nhidu thong s6 cén duge lua chon cho phuong phéap diéu ché COFDM, trong
d6 hao gém: S6 séng mang trong mot chu ky symbol, khoang th& gian bao vé Tg,

phucng phdp didu ché déi voi timg séng mang, phuong thic dC)nE bo v nhidu thong sO
khdc.

N&u khoang bao vé Tg = 200 us, 6 séng mang trong mot kénh bang 6000 va
OFPM duoe thue hién bang phép bién déi Fourrier révi rac nguoc IDFT, IDFT s& ducc
thuc hi¢n bang “chip” ¢6 kha nang tinh odn 214 = 8192 = “8k™ va la gid tri gdn nhil
d6i V&I con 6 6000 (2'% = 4096 va 2" = 16384).
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7-6. TRUYEN HINH VE TINH
1. Gigi thiéu

Vice st dung v¢ tinh cho h¢ théng CATV va h¢ théng trayén hinh quang bd ducc
bat ddu 1l nhitng nam 70 cla thé Ky, va phdt trién vé&i 16¢ do nhanh chéng. Vai trod cla
v¢ tinh hién nay 1a khong thé thigu duoc rong ca viéc truyén dan va phat séng cdc

chuong trinh truyén hinh. Mot h¢ théng truyén hinh qua v¢ tinh ¢6 nhiéu wu diém, trong
dé ndi bat la:

o Mt duémg lruycn v¢ tinh ¢6 th truyén di cac tin hicu véi kheang cach rat xa,

nhu vay ¢6 thé dat hicu qua cao cho cde dudng truyén dai cling nhi cho dich vu diém-
diém.

¢ Dudimg truyén vé tinh khong V& tinh Q
bi anh huimg boi didu kién dia

hinh, dia vat, vi méi truomg truyén
dan & ral cao o v6i bé mat qua dat.
Truyén hinh vé tinh ¢6 thé thuc
hi¢n qua dai duong, rimg ram, nii
cao cling nhu ¢ cdc dia cuc.

e Vicce thi¢t 1ap mot dudmg

. 35800 km
truyén qua vé tinh duoc thuc hién
trong thdt gian ngan, diéu nay cé ¢
nghla quan trong trong viée thu
thap tin wre, moét ¢ong viéc doi hoi
St wian (hid (5 anh chdne. /

thést gian thi¢t lap nhanh chéng Tramphatlen |

V¢ unh ciing duoe sir dung Tram néi \\ _' o
cho céc hé théng diém - da diém. xuong A l
V6i mét vé tinh, ¢6 thé dat vo sG SN A -

tram thu trén mat dat, rat thuan ioi
cho h¢ thong CATV clng nhu cho
dich vu truyén hinh trye 1€p’ dén

tan  tmg gra  dinh  (Direct-To- — Phat 1én
HHome). Ngoaj ra truyén hinh v¢ .. Phat xudng
tinh coOn ¢6 kha nang phan phdi

chuong trinh véi cdc he théng lien ‘

k&t khac. Hinh 7-34. H& thong vé tinh.
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Trong truyén hinh v¢ tinh, diu quan trong nhat duge chd ¥ 1a s¢ kénh vé tinh duge
thicl lap dinh cho cdc chuong trinh truyén hinh. Cdce chuong trinh ndy ¢6 thé phuc vu
cho h¢ thdng CATV hay truyén hinh quang ba. Trong truyén hinh vé tinh quang ba, mot
s kénh ve tinh dugce ding cho cdce chuong trinh ¢6 dinh. Céc chuong trinh nay phat lién
tue trong ngdy. 86 kénh con lai danh cho céc dich vy nhu tin ke hay thé thao.v..v.. thuc
hi¢n phét chuong trinh trong mot khoang thai gian nao do.

Cdc thanh phan clia mot he thdng truyén tin vé tinh duge v& wrén hinh 7-34. Mot
tram mat dal thue hién phdt tin hiéu lén v¢ tinh (uplink) - goi 12 phat 1én - bang anten ¢6
bip séng hep. Tin hiéu duge thu nhan, khuéch dai va dich chuyén tan sd xudng dai tén
50 phat xudng qua mot bd chuyén doi (transponder) - goi 1a Lo phat dap. Tin hi¢u duoc
Iruyén xudng mat dat bang bo ndi xudng (downlink). Vang vé& tinh bao phu dugc goi la
vél vé tinh. Pham vi cla vél v tinh duge xde dinh bdi gid tri cong sudt bic xa hi¢u dung
EIRP.

2. Ve tinh
a) Vi tri quy dao

V¢ tinh chuyén dong quanh trdi dat theo mot qu¥ dao nhat dinh, hinh 7-35. Khi vé
tinh chuyén dong trong mat phang qu§ dao cling chiéu quay cta qua dét, vdi ban kinh
35.800 km, (a ¢6 vé tinh dia tinh, Khi dé, tai mot diém trén trai dat, vi trf clia v¢ tinh 14
khong thay déi. 8¢ di ve tinh dia tinh luén & mot vi tri so v&i mat dat & do dat duoe can
hing gilfa cac lye bao gdm trong luc, luc li 1am.

Viuf cd dinh cda vé unh tren quy Quj dao L FtAm
dao dia tinh goi 12 vi trf quy dao. Vi T *
nay duce xac dinh bang kinh tayén chiza /

v¢ linh. Céc v¢ tinh coa mot qudc gia / : Frong lue
phai duge xde [ap trén mdt cung cua quy ; \
dao theo su phan chia cia chudn qudc f 5500 ki "

! Tran dat :
(€. Vi trl quy dao cda timg v tinh duge ‘ ‘% ]
'JII

\
xac 1ap theo quy dinh cta qudc gia. !
Y quy 4 E — —
) . . . o 12.400 km
Vige thuc hién ding cac uéu
chudn nay nhim trénh khoi hién tuong /
nhidu pitta cac kénh ve tinh. Khoang

cach gidra cde vitri quy dao cang hé thi Hinh 7-35, QU dao vé tinh.

0 luong v¢ tinh cang nhiéu trén quy

dav. Khoang cdch nhd nhal cda ching duge xac dinh bang tinh dinh hudng cha anten

phat va thu. Ban dau, doi vdi bang C khoang cach gilta cac ve tinh 1a 47 va do1 va1 bang

K, khoing cdch d6 1a 37 Tuy nhicn, hién nay khoang céch d6 1a nho hon 2°, Bang K, c6
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khoang cach vi trf quy dao nhd hon bang C vi v6i bude séng hep hon tinh dinh hudng
cua anten ciing dat duoce cao hon.

Ngoai v¢ tinh dia tinh, cOn st dung cdc vé tinh ¢6 glly dao hinh clip. Nhs vice kéo
dai ban kinh ¢ diém cdch xa (rdi ddt 1én cao ma v¢ tinh chuyén dong tu do thdi gian
ciing nhu pham vi pho séng dugc tang 1én. Vé tinh véi quj? dao elip phuc vu che cdce
vang & hai hdn cau va dac bigt cho cdc cyc 1rdi dat. Dac diém ciia hé théng nay 1a do
chuycn dong twong d6i cda vé tinh & xa 12 rat nhé nén ¢6 thé thu duge tin hiéu lién we
v6i anten thu o6 dinh; trong khi d6, anten phdt trén v¢ tinh phai duge diéu chinh theo sy
chuyén dong cla ve tinh.

b) (jc ngdng va géc phuong vi

(i6e ngang cda v¢ tinh 13 gée nhin 1y mot diém trén mat dat 16i vé tinh so véi
dudmg chan rén. Goe phuong vi cta nd duge tinh tir vi tri kinh tuyén so véi kinh tuyén
khong (Greenwich) va duge do bang do, 1ay gia tri tr O dén 360°.

Goe ngang va gée phuong vi ¢6 thé duge tinh theo chidu dai | va gée B;

(i6¢ ngéng:

8= cos '(4.22.10°)sinf _ (7-22)
G phuong vie
¢ = (180°+tang '(tangAlisinl )): (7-23)
trong do: |
B = cos ' (costAljcos(l); (7-24) .
= (18.2-54cosp).107 km; (7°25)

visi Al la khoang cach tir iram mat dat dén kinh tuy@n va /, 12 vi do cia tram mat dét.

Gée ngang cang 16n thi cang dé dang thye hién truyén tin hicu ma khong gap céc
hi¢n wong gay nhiéu do dia hinh, do nhiét do bé mét qua dat. P6i vai bang C gée ngéng
nhé nhat 1a 5% va ddi vai bang K, géc ngdng nhéd nhat 1a 10° = 200,

Tuy nhién, khi sit dung hé théng truyén hinh qua vé tinh ¢dn chd § dén céc trudng
hop suy giam tin hiéu va mdt tin hiéu.

Ilicn tuong che khudt mat weéni xudt hién khi trdi dat ndm gitra mat irdi va vé tinh.
Lic nay vé tinh khong ¢6 kha nang thu nang luong qua cdc 18m pin mat 1roi ma phai st
dung phan nang lugng phu dé€ hoat dong. Thong thutmg, vé tinh ¢6 chita cdc acquy cho
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phép nap dién Kkhi ¢6 mat troi. Trong trudng hop mat trdi bi che khudt s& sur dung nang
luomg it acquy nay nhim khong bi gidn doan céc chuong trinh truyén hinh. Hién wong
nay xay ra lic gén nita dem, & viing kinh tuyén cia vé linh trong tho gian khoang 21
npay cla mia xuan va moa thu, mdi 14n 8 phit.

Mot trudng hop khac x&y ra vi lam cho tin hicu Wr vé tinh kho c6 thé thu nhan
chinh xdc duge dé 1a khi ve {inh nim gilta tram thu va mat 1ron. Khi dé, do anten thu
hudng thang dén mat i nén 6 it nhiéu bic xa khdc ngudn bdc xa {in hi¢u i anten
phat tren v¢ tinh. Tin hicu thu duge & tram phat o6 muc nhidu rat cao. Trong trudng hop
nay, can phai hudng anten ¢hia tram thu sang mot vé tinh khac dé khong bi gidn doan
chuong trinh. Than gian xuft hién hién tugng nay phu thudc vao vi do cua lram mat dat
vi dudmg kinh anten thu.

3. Bang tan vé tinh

Theo tidu chudn qudc i&, cac ve tinh vién thong s dung céc daitan s6 1., S, C. X,
K, K,. K, va dai tan ¢o budc séng milimet, Trong 6, cdc dai tan C va K, duge sk dung
rong téi cho truyén hinh v6i dang truyén thong c6 dinh (I'SS-Fixed Satellite Service).
Truyén hinh tryc tiép tir vé unh (DBS- Direct  Broadeast Satellite) ciing su dung 1rong
dai tan K, bang 7-4.

Tinh chal cia cdc bang tan vi céc loai dich vu phu thude vao 1inh chat truyén song
(rong khong gian cla cac dai tn d6. Bang tan C ¢6 14n s0 thap fién suy hao do mua va
wong khong khi ahés hon, Ving phu séng cua v¢ tinh, 1am vice & bang tan C, theo ly
thuy@t ¢6 thé dat dudc 1/3 bé mal gha dat. Do rdng bang tan €t 500 Milz dén 800
Milz, vi vay, cing mot lac c6 thé phat duge 20 chuong trinh khac nhau phuc vg cho yéu
cAu cla cde viing khac nhau trong khu vuc phi séng. Tuy nhién, cling do 14n s6 thip nen
duemg kinh anten thu va phédt 1én (i 3 + 3.6 m), nhat 12 d6i voi thiét bi irén vé tinh thi
vice van chuyCn rat cong kénh va phic tap va d6ng nghia véi chi phi sCtang {en gdp bot

Pt véi bang tén K, ving phi séng hep hon va suy hao trén dudng truyén 16n hon
nhicu so vai bang C do tan oG cao. Pac bidt, tin hi¢u ¢ bang tn K chju suy giam manh
do mua. Ca Jai bang 1dn K thudng chia ra nhidu dai tan con, moi dai bang con cho phép
truycén 3 = 5 chuong irinh. Anten cho v¢ tinh lam viée & bang tan K, ¢d ban kinh nho (1

0.4 = 0.6 M), nén thiél bi thu phat nhd gon. Thiét bi thu vé linh bang K don gian va dé

(hao Lac hon so vt bang C.

Thong tin v¢ tinh ducie chia lam céc loai thong tin toan cdu, thong tin trong khu
vue. thong Un trong pham vi quéc gia va thong tin dia phuong. Trong théng tin v¢ tinh
vién thong toan cau, dé dam bao he thong thudng ding bang C dé truyln véi ba 3 ve tinh
wrén 37 vi irf khace nhau. Cling chi ¢6 bang C mdi ¢6 1hé dap tng ducc yéu cdu phu song
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trén di¢n rong, Trong pham vi khu vuc 16n ciling sir dung v¢ tinh bang C. V¢ tinh bang K
ducc st dung trong pham quéc gia va cho truyén hinh DBS.

Bang 7-4. Bang tan vé tinh

[— L N Y

Bang tan
B&ng C-FSS 5,925-6,425 GHz 3,700-4,200 GHz
Bang K,-FSS 14,0-14.5 GHz 11,7-12,2 GHz

Phat truc 1iép-DBS 17,3-17,8 GHz 12,2127 GHz

4. Hé thong vé tinh

H¢ théng théng tin vé tinh bao gém hai bo phan chinh: V¢ tinh nhan tao va h¢
théng thong tin. V¢ tinh chifa cdc hé théng cung cdp nang lugng cling nhu bo duy i v¢
unh trén quy dao caa no. e
thdng thong tin thanh phan nhu Pin mAt 15 T Hudng bac
anteni, b thu, bo chuyén doi. —~, i :

a) Cdu tric vé tinh
Bé phan

Cédu trdc cha vé tinh duce digu chinh

minh hoda trén hinh 7-36. Cau \
lric cta v¢ tinh cdn phai dam

bao duce dd on dinh theo

Méto diéu khién
. hudng xa nhat

phuong  hudmg. Nang  luong Nhién liéu

cung ¢@p che vé tinh bao gém Hidro

Hudng mat troi
Cac 1dm pin mat trdi gan trén \ '
cdc ban phang. Mic du luc tac
déng lén v¢ tinh 13 can bing
song cling khong tranh khoi Hinh 7-36. C4u tric vé tinh.
hién rgng dao dong do su bal |
thuémyg cda dia hinh. Vivay, irén v tinh ¢6 h¢ thdng dn dinh, luon dwge duy tri vé tinh &
ding vi tri can phai ¢d.

Chie nang cua tram vé tinh dugc v& trén hinh 7-37. NG bao gém anten thu v phat,
bo thu. b chuyén di. Cae kénh truyén hinh duge cung cdp bing cic tin hiéu phan cuc
khdc nhau. ducc goi la nguyen 1y sit dung lai tdn s6. Theo nguycn 1§ ndy ¢6 thé nang
kénh truyén hinh ve tinh Jén hai 14n bang cdch s dung phan cuc theo chidu ngang va theo
chicu ding.
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1inh 7-38 v& cac kénh Bothu Chuyén ddi Bg ghép

v¢ tlinh hang C, bao pom 24

kénh 40 Mllz, 12 kénh cho e —
mdi phan cuc. Khoang cich H > H
pira cdc kénh db 16n d¢ trdnh . iy
hién tueng phan cue chéo. Anten I Anten
B3O phat diap nhan mdt 6 GHz )__, »_.<4GHZ
1in hicu I tr mdy thu va thuc >
3 - "
hién chuyén dich tan sé dén - >
kénh danh cho tin hi¢u phat - s -
xudng, thuc hién khuéeh dai v ; . v
tin hi¢u trude khi phdt xudng —
mat dat. Cac thiét bi caa bd __J
phdt dép st dung ¢6 hé 1a cdc H (Horizontally} = Phan cue ding;

N . N v ¥ (Vertically) © Phan cu ng:
den song chay va tang khuéch (Vertically) * Fhan cingang

dai cong sudt ban din. Hinh 7-37. Sa db chifc nang tram vé tinh.

b) Tram mat ddt

Phan cue ngang

Tram mat dat ¢d nhiém

vu ndi tin hi¢u xudng va phat :. T L .
tin hicu [én v¢ tinh. Chac nang ' Phan cuc thang ';
cla tram phat fén duge vE trén - 3.7GHz sl —— A MHa,
hinh 7-39. Il e e

o |e— 40 MHz

Tin hi¢u hinh va tin hiéu
1iéng ddu tién dugc ron lai véi Hinh 7-38. Kénh vé tinh bang C.
nhau, sau dé qua bo phdi hop, 1a bo phan quan trong nhét cta tram mal dat. Tai day tao
ra séng mang tdn O trung gian, déi véi tin hi¢u hinh thong thudng tan s& nay la 70
MIIz. sau d6 duoc thue hién khuéch dai tién nhén (preamphasize) va chuyén 16n tén sa
phat d¢ dua ra phan khuéch dai cong suat. Cong suat ra phar dudc phai hgp véi anten va
tap trung truyén dén v¢ tinh. Thong thuong 1ang cong sudl cudi su dung den séng chay.
song xu hudng hién nay 12 sit dung cée mach ban dan.

Sa d6 bo phat xuong dude v trén hinh 7-40. Tin hiéu tix anten thu gua bo ddi idn
xuong, thue hien khudeh dai va gidi dicu ché dé thu duoe tin hicu ban dau. N&u dong tin
hi¢u bi khod ma thi cdn phai thue hi¢n giai mé d¢ 1ach ricng tin hicu hinh va tin hi¢u
téng.
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Mot dai lugng khdc ding dé do mitce chi tiéu cda dudng truyén vé tinh, dé 1a
gia iri G/T (U s6 gilra h¢ s6 khueh dai cha anten va nhiéu nhict wong duong) cua

hé¢ thong.
Video 4 Phai K.B cong Dén séng A
Trén - - T nten
Audic -] : hap sudt cao

v XU litin higu

' Tao song mang
Biéu ché

| Chuyén dditang tan

Hinh 7-39. S0 45 chic nang tram phat Ién.

Pac diém chi ticu quan trong nhat cia mdt dudng truyén vé tinh duge xac dinh
bang 1i 6 tin hi¢u trén nhidu, va chi yéu dua trén chi tidu clia tram mat dat. P& dat duoc
t1 6 1in hiéu trén nhi¢u nhu mong mudn 1a rat khé thue hién déi véi dudng truyén ve
tinh, do khoang cdch quéd xa gilta hai ddu dudng truyén. Séng cao 14n truyén di trong
khong gian phai chiu nhiéu dnh hudng va theo do 1am suy giam tin hicu.

e : Vid Video
Chuyén | ‘I Chuyén Khuvéch e : e?_ Giai -
%. adi it tiéu Hp—1 A3 giam | " WYECN | f Glar digu @
' ' s dai IF ché ma .
' hao , ' tan ’ — L
L Anten Audio Audio
thu . . T '
¢ | Dao
' déng i

Hinh 7-40. So d6 chife ning tram phat xudng.

Nhiéu ctia hé thong vé linh phan 16n khong ¢6 tinh quy luat, n6 ¢6 tinh chat tuong
duong nhu nhiéu nhiét. Nhiéu nhiét twong duong thong thuding duoc do bing phan bé
nhiéu clia mét thanh phan hay ca hé théng, va 1inh theo biéu thie:

T =290%F -1}; (7-26)

trong do: F, duge bicu thi boi hé s¢ bang thuong cda i s6 tin hiéu trén nhidu tai dau ra
cta hé¢ thong chia cho 1 88 tin hiéu trén nhiéu tai ddu vao tai nhiét do ticu chuin. Nhidu
nhiét cha ca h¢ thdng s¢ bang 16ng nhiéu nhiét cha cédc thanh phan.

358



Thanh phén chi yéu gay ra nhidu cho hé théng vé tinh 1a anten thu va tang vao cia
may thu. Nhiéu tir anten do cong quit ban xa cha trai dat vh anten ¢ thu nhan nhu ngudn
¢in hiéu. Céc muc nhidu nay phu thudc hudng tinh va goc ngéng cha v¢ linh. Ngoai ra,
ahiéu clia hé théng con phu thugc vao didu kicn thisi 1€t Dac hiet doi vdi bang K..
Ahidu cha he thong 1ang 1én nhidu khi trdi mua.

¢) Pinh dang triyén

Dang truydn cho he théng vé tinh duge xdc dinh bang dang lin hi¢u bang cu ban.
PG véi Lin hidu wong W thudng st dung phuong phép dicu tan ca cho tfn hicu 1ong hap
va tin hi¢u thanh phén. Phuong phdp nay ¢d thuan Ioi 1a khong chiu anh huong cua
Ahiéu tong quan, khong nhay caAm vdi cde he theng phi uyén va co thé st dung ca dai
thong dé truyén cong suft bang nang lugng tan xa dom bieén. So véi didu ch€ bién da thi
Qi thong cha diéu che {an & 16n hon.

D61 v tin hic s0, €6 nhidu phuong phap diéu ché khac nhau dugc su dung. Cac
phuong phap nay 6 sy khdc nhau vé cOng sudl truyén, toc do truyén, va kha nang chdng
nhidu.v..v.. Truyén hinh s qua vé tinh dang dudc gng dung réng khap va phat trién vai
16¢ do nhanh chéng.

5. Truyén tin hieu truyén hinh s6 qua vé tinh

DG véi mot dia hinb phic tap phicu déi ndi, ring ram vi nhifu noi dan cu thua
thot. Giai phap truyén tin hiéu truyén hinh sG qua vé linh thuc su mang tinh kinh t& cao.
Chinh vi vay dai truyén hinh Viét nam da xay dyng mot tram phét ien ve tinh cho

-

chuong trinh VTV3 va {ién 161 phat nhiéu chuong irinh trén bang Ku.

P vGi vé tinh, hién nay thutmg si dung ha bang tan l1a: Bang C sir dung dai tan
W 4 Gliz dén 6 Gz va bang Ku st dung dai tan wr 12 Gilz dén 14 Gllz. Vige lua chon
hang Ku bdi nd ¢6 mot loi the rat co ban, d6 12 khi thu 14n o cao (v& tinh phét xudng N
tGn s6 12 Gz chi ¢dn anten ¢ kich thudc bé hon anten thu 1dn s6 bang C, W do md ra
kha nang tang nhanb ¢ luong cdc tram thu vé tinh & moi mién dat nudc. Pidu dé cing
cd nphia la pi4 thanh cac dau thu sé r¢, ma day lai Ja muc 1iéu cha cac nha thict k&, dau
thu cho tram phat.

Hé thdy nhitng dac diém cta truyén tin hidu truyén hinh $6 qua vé tinh, ta ¢6 so do
Khai tram phat lén vE tinh hinh 7-41.

o T4t ca cac tin hi¢u hinh, tiéng, SO licu cua mdi chuong trinh trong kénh duge nén
doc 1ap. Tin higu hinh va tiéng duge nén theo tieu chudn MPEG-2. Tiép theo, 14l ca cdc
tin hicu sau khi nén duge ghép thanh mot dong bit tin hiu, & day st dung nguyén tac
“Multiplex thong k&', c6 nghia 16¢ &0 bil clia céc chuong trinh khic nhau phu thude vao
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nd1 dung hinh anh trong cdc chuang trinh. Bo ghép kénh Multiplexer uu tién 16 do bit
cao hon cho cde chuong trinh phic tap ¢6 (8¢ do bit 16n hon (vi du cdc tran ddu hong da)
va giam (¢ do bit cho cde chuong 1rinh khdce fL phite tap hon tai cang thoi diém. Bong
dir héu bao gom chudi cde goi tin ¢6 cde byie ticu dé va byie tin tide. Tieu dé cho phép
nhan bicl dang tin duge truyén trong géi va chuong trinh ¢4 lién quan dén né. Cac khoi
nay ta da phan tich trong cdc phan trude.

* Sau khoi MUX (irinh bay trong tigu chudn ATSC DTV), tin hi¢u chuyén dén
khoi ma cho ngudi xem tra tién. Trong khéi mé nay dong tin hicu duge ghép va xdo trdn
(Scrambling) theo mdt quy ludt ma chi ngudi quan 1y méi bicl. Péng thai nguds 1a ¢6
hinh thic khod ma. Néu mdy thu khong nhan duce "chia khoa™ cha nha quan 1y e di,
thi khong thé nao xap x&p lai trat 1 dong tin hicu duoc, dong tin hi¢u &€ rat lon xon
khong ra hinh trén TV, Vige khod ma ¢6 thé thue hién véi 1t ca ¢ chuong trinh va ¢6
th¢ chi khod mat s¢ chuong trinh trong cac chuong trinh ducce phat di. Pidu dac biét 13
néu cdc may thu khong hicu duge cach ghép, cach xao (ron tin hicu, va khong dudce thidi
k& v trang bi mach di¢n dac ching thod man yéu cau cia he quin 1y nay, thismay thu
dé khong the thu duge bat luan mot chuong trinh nao. Cach giai quycl do tao thuan loi
cho cong téac guan ly viée thu xem chuong trinh trén binh dicn t10an quée. Khoi ma nay
duae didu khién bang mdy tinh.

Tin hieu Coder - Bao hidm Coder | | Tuyén
hinh —™  Video ) Khoi Ma Gitruyén [ QPSK cao tan
Tin higu Coader MUX
tigng Audio M s
Truy nhap cé
T diéu kién
56 heu Coder
hé& xung Data .

Hinh 7-41. Sa d6 khdi phdn phét hé thdng truyén hinh vé tinh.

e Bao hiém 161 truyén: Nhidu sinh ra trong cde linh kién dién 1 vi cée can nhidu khdc
luon pha tin hi¢u hitu ich, can truyén va gay ra sai. Trong k¥ thuat truyén dan va xa 1y tin
hicu s d& chong nhiéu ¢6 khdi niém 13 "ma sia sai™. Ngudi ta ¢ii vao dong dir licu mot $8

loal ma dé néu xdy ra hién Wwong sai, ddu thu ¢6 the phat hién v stra duoc sai.

Vige han ch& 181 bang ma ¢6 thé miéu 1a khdi quat nhu sau: D31 véi mbi tir ma
ngudi ta cho thém ¢dc phin tr du khong mang thong tin ma chi ¢é nhiém va kiém tra.
Trong k¥ thuat truyén hinh thutmg diing ma sira sai Viterbi hoac ma Reed-Solomon.
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Ma Reed-Solomon (RS) duce dua ra tif nam 1960, nhung chi dén nhitng nam pan day
do cong nght VILSI phat wrién né mai duge dng dung rong rai va nghicn clu ngdy cang
ahiéu. M3 RS 13 hd ma phi nhi phan va né c6 kha nang slra sai cum, nguyén t&c 1ap ma coa
né nhu sau: Mudn sira duge § byte sai thi can phai ¢6 28 byte kiém tra, nhu vay s et 2% - 1 -
28 byte cho s¢ licu (m la s bit), S byte kiém tra ndy duge xac dinh theo cdc byte s lidu
hang cdc quan hé¢ xac dinh trude. & bén thu, tr mi thu duge s€ xéc dinh t6 hop dac trung
(syndrome) theo cic quan he da ding bén ma hod. N¢u syndrome $ = () thi tr ma thu ducic
1 dang, cdn syndrome S # O thi trma thu duoe bi sai va 1a phai sita sal. B¢ sira sal can gial

quyst duge 2 van dé 1 xde dinh vi tef cé sai vt xdc dinh gid 1 sat.

M3 RS ngay nay duoc su dung ral rong rai. MOi doan tin cling véi uéu dé (déi vl
dong truyén 1ai méi doan tin dai 188 byles) duge bao vé b 16 bytes (mi Reed-
Solomon), cho phép stra dirge 9 bit sat s& trong doan. TAl nhicn khi su dung nhidu sG hit
Gt sai s 1am che: Dai thong can truyén phai tang 1¢n néu nhu ta giit nguyén s6 luong
chuong trinh ¢dn truyén di. Ma dai thong tang 1én, thi cong sudt phat cling phai tang.
Né&u khong mudn tang dat théng dé& truyén (vi du chi thué mot bo phat ddp co dai thong
rong 36 MIlz). thi hoae lata phai giam s0 luong chuong trinh, hoge giam chat luong cua
mot hai chuong trinh nao d (bang cich tang he s6 nén bit ctia chuang trinh).

= Tiép theo, tin hicu @ s& duoc diéu ¢hé s6 QPSK: Dong tin hicu phai co séng cao
tin cong di bang cach dicu ch¢. Ching ta da quen bift dicu bitn AM d¢ mang hinh va
Gidu 130 M dé mang tidng trong cde mdy phat hinh tuong 4 mat dat. 31 véi tin hicu s6
¢ ba phuang phéap didu che co ban 1a didu bién, diéu tdn, dicu pha.

- NEu ta can truyén dong s bang dicu ¢hé bicn do, 1a s& thdy séng cao an ¢6 hién
do cao thap theo dong tin hi¢u xung ¢6, khong, 1hi khi d6 ta s€ ching kién ¢6 su dich
chuyén bicn do ciia séng cao tin ldce cao ltic thap theo tin hiéu & cén truyén di. Ngudi ta
dat 1en 1a OOK (On-Oft-Keying = Khod tat md).

- N¢u ching ta truyén dong xung ¢6, khong hing phuong phap diéu tan, thi ldc
nay ching ta s& thdy tan & clia s6ng cao tan lde cao lic thap wy thude vao bién do o,
khong cla dong xung. Nhu vay tai day ¢6 su dich chuyCn 1an s6 cda séng cao 14n. Ngudi
ta dat ten cho nd 1a 1'SK (Frequecy Shilt Keying = Khod dich 1an $6).

- Tuong tr, néu truyén dong xung c6, khong bang phuong phép didu pha, thi pha
cia song cao tan cling ¢d sy dich chuyén. Ngudi 1a dat 1én 1a I'SK (Phase Sift Keying =
Khoa dich pha).

Trong tram phdt 1&n v¢ tinh sit dung dicu ch¢ pha va chu yCu diing di¢u ch¢ QPSK.
Qua trinh dicu chC cua tram nay dudc thue hién S 14n s6 trung tAn 70 M1z, Nghia la pha

cua song 70 Milz bt thay doi theo Lin hicu s6 da nén va ghép lai (dong truyén tai MPEG-
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2. Pha bi¢n déi theo ting nhém tin hiéu s8 nhu (00], [01], [10], [11], nghia [a pha cla
tin hicu Lrung dn bi dich chuyén ngéu nhién tai bon vi tri wy theo sy xuét hién cua hon
nhom s6 néu trén, vi vay diéu ché nay ¢ chir Q (Quaternary hodc Quadrature). O day
khong dua ra so d6 mach didu ché va gidi dicu ché bdi da ¢6 rét nhiéu séch dé in. Ta chi
gia ddp kha nang truyén ducc bao nhi¢u kénh truyén hinh thong thudng trén mat bo
phat dap khi diéu ché QPSK.

Ta ¢6 phd cta tin héu da diéu ch¢ QPSK dugc tinh theo cong thiic sau:

Sorsdf) = 4L (Sind , ))I( "L NI (7-27)
trong d6: £, [a nang luong truyén 1 bit tin hiéu s0;
1, 1athai gian caa bit: T, = 1/,

ITinh dang phé cha tin hieu didu ch€ QPPSK dugc mo ta trong hinh 7-42. Nhin vao
hinh dang pho ta thay, nang lugng clia tin hiéu QPSK:

- Pat gid tri cuc dai coa song
mang cao 1n.

% A
. £ 104
- C6 gid i gan nhu bang khong 3
tai gid tri /T, =05 1. 5
£
- C6 diém cuc i luong doi g
dang k& tai 0,75. =
) £ 051
=2
- Nang lugng chu yéu chi tap o
Y - " z L]
chung trong ving ¢6 dai thong bang S
. =
10.5/,). IS
> /\
- Ngoai vimg dé cde thanh phén z T T v >
L R . ‘ a 05 0.75 1.0
cta tin hicu QPSK hau nhu rat nho,
coi nhu khong 6. Tan sd dude chudn hoa, 1.T,
Nhu vay, v m Chu’(}ng irinh Hinh 7-42. Phd cda tin hidu da diéu ché QPSK.

cat khi nén MPEG-2 MP@MI. ¢ van

1o¢ trung binh 1a 4 Mbit/s, thém cac ma stra sai v cac di 1icu khéc, thi van t0c cua 10
chuong trinh 1a 52 Mbit/s. Dai thong cha bo phat dap dé€ truyén dong dif liéu ¢6 van 10¢
52 Mbits bang di¢u chd QPSK 12 0,65x52 = 33,8 M1z Ta chi ¢n thué mot bo phét dap
¢6 dai thong 36 Mz L& du cho phat ca 10 chuong trinh.

e Sau dé tin s6 trung tan 70 Mllz s ducce chuyén lén dai tAn Ku (14 GHz) bang
phueong phap truyén thong va phdt 1en vé tinh.
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o 112 thong kbuéch dai cong sual: S6ng vo tuyén dién truyén trong khong gian déu
bi suy giam, vi vay phai khuéch dai dén cuong do du manh. Séng ¢6 t4n G cang cao thi
suy giam trong khong gian v suy giam trong may mua cang Idm. Vi vay cac tram phat Ku
phai ¢§ cong sudl cyc dai 1 2 kW (nlu dang anten phét ¢é dudng kinh khoang 10 m).
Trong cac mdy phat hicn nay thudng ding dén klystron dé khuéeh dai cong sudl. Hen
klystron Khudch dai khd tuycn linh phi hop cho phdt nhicu chuong trinh &6 ¢4 nén, diéu
¢h& QPSK. Cong sual thue 1& khi phdt cac chuong trinh phu thudc vao:

- $6 lugng chuong trinh dang phat, néu nhiéu chuong trinh thi cong sudt phai 16n,
ngude lai phat it chuong trinh cong sudi giam di.

. Chét lugng chudng trish, néu 81 cit cdc chuong trinh doi hoi chat lugng cao (o
van (o bit 1dm) thi cong sudt phat phai tang. Néu cac chuong trinh ¢6 chal lugng vira
phai (van toc bit thip), thi cong sudt phét khong cén phai tang cao.

- NG 1roi ¢ mua, nihal 12 mua rao, song bi suy giam manh thi cong suft phat phai
tang 1en dé b cho luong séng bi mét trong ving mua.

- NE&u them cée dich vy khdce (vi du cung cdp thém  Internet) qua tram phat nay,
conp sudt cling phai tang 1&n chuit it “

_ N¢&u anten parabol phét ¢6 kich thude bE, do 1ang ich thap, thi cong sudt phat
phai cao. Vi vay khi xay dung tram phat nhu thé nay thudmg lap dat anten phat c6 kich
thudic kha 16n. Tuy nhién anten fén lai kéo theo nhidu vice kho khan vé ca khi, vé dicu
khién. vé chdng bdo gio. Thuting chon anten Casscgrain duong kinh 11 m, phan xa hai
ldn va ¢6 do tang ich idn (Gi 62,5 dB s& cho két qué L. '

o 11¢ thong anten va diéu Khién anten: Anten phdt phai hutng ding va chinh Xac 1 ve
linh c4n truyén. V¢ tinh treo 1o limg, trong Khong gian, cach trai dal khoang 36.000 km,
chuyén dong xung quanh tréi dat bing van 16¢ r quay quanh trye clia tréi dat va ludn di cung
Lrai dat. Tir (réi d4t nhin lén thay vé tinh diing yén, nén goi fa vé tinh dia finh.

Nhung thuc ra v¢ tinh khong that tinh, vi n6 chiu cac lyc hap dan hit day cha cac
hanh tinh gén xa h¢ mat 115, C6 thsi diém vé tinh bi sai léch vi tri, viéc thu va phat tin
hicu vé trai dat ciia v¢ tinh s€ yu di. Tram phdl song mat dar phat dua vao thong sd cua
tin hi¢u thu ducge, phat chinh anten phit hudng ding vao vé tinh, 1am cho v¢ tinh thu
16t nhét va phél xudng trai dét v6i hutng chinh xac nhat. Viéc difu khién nay hién nay
diing may tinh PC.

Tat nhién ngudti quan ly v¢ tinh phai xay dung tram theo doi va diéu khién vé
tinh lién tue. VE tinh duge chinh trd lai ding vi irf nhd cde dong ¢o phan lyc gan trén
v¢ linh. Cac dong ¢co phan lyc nay dugc it ma va didu chinh tir cdc tram diéu khién
(rén mat dat. )
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ABU
A/D
AES
AGC
AM
ANC
ANSI
ASK
ATM
ATSC
BER
BPM
CAT
CATV
CcCcD
CCIR
CCITT
CD
CD-ROM
CMTS
CMCI
COFDM
CSIF
CcSsO
cT1B
CRC
DCT
DOCSIS
DSM
DSM-CC
DTS

CAC THUAT NGU VIET TAT

Asia - Pacific Broadcasting Union

Analog To Digital Converter

Audio Engineering Society

Autormatic Gain Control

Amplitude Modulation

Ancillary Data

American National Standard Institute

Amplitude Shift Keying

Asynchronous Transfer Mode

Advanced Television Systems Commitiee

Bit Error Rate |
Bi-Phase Mark

Conditional Access Table

Community Antena Television

Charge Coupled Devices

Comite Consultatif International des Ratio Communication
Comite Consultatif International des Telephone et Telegraphic
Compact Disk

Compact Disk-Read Only Memory

Cable Modem Termination System

Cable Modem CPE Interface '

Coded Orthogonal Frequency Division Multiplexing
Common Source Intermediate Format
Composite Second Order

Composite Triple Beat

Cyclick Redundancy Check

Discrete Cosine Transform

Data Over Cable System Interface Specification
Digital Storage Media

Digital Storage Media Command And Control
Decoding Time-Stamp
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DTTB
DVB
DVB-C
DVB-S
DVB-T
DVB-RCC
DVCR
DWDM
EAV
EBU
EDTV
EFM
ES
ESCR
ETSI
FDM
FEC
FFT
FSK
FT
GOP

HDTV
HFC
HL

HP
IDFT

IEC
FFT

INA
ISDB-T
ISO

IT

ITU
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Digital Terrestrial Television Broadcasting
Digital Video Broadcasting

DvB-Cable

DVvB-Satellite

DVB-Terrestrial

DVB-Return Channel via Cable
Digital Video Cassette Recoder
Dense Wave Division Multiplexing
End of Active Video

European Broadcast Union
Enhanced Definition Te'IeVision
Eight to Fourteen Modulation
Elementary Stream

Elementary Stream Clock Reference
European Telecommunications Standards Institute
Frequency Division Multiplex
Forward Error Correction

Fast Fourier Transform
Frequency Shift Keying

Frame Transfer

Group Of Pictures

High-Definition Television

Hybrid Fiber Coax

High Level

High Priority bit stream

Inverse DFT

International Electrotechnical

Inverse FFT
Interactive Network Adapter

Intergeted Services Digital Broadcasting - Terrestrial
International Organization for Stadardization
Interline Transfer

International Telecommunication Union



ITV
JPEG
JEC
LDTV
LPF
LSB
LSl

MAC
MB

MP@HL
MP@ML
MPEG
MSB
NSI
NTSC
PAL
PAT
PCR
PES
PID
Pixel
PiL
PMT
PSi
PSK
PTS
PU
QAM
QPSK
RF
RLC
SCR
SDTV

Interactive Television
Joint Photographic Experts Group

Joint Engineering Committee of EIA and NCTA

Limited Definition Television
Low-Pass Filter

Least Significant Bit

Large Scale Integration
Media Acess Control

Macro Block
Main Profile At High Level

Main Profile At Main Level
Moving Picture Experts Group
Most Significant Bit

Network Side Interface

National Television System Committee

Phase Alternating Line
Program Asociation Table
Program Clock Reference
Packetized Elementary Stream
Packet Identifier

Picture Element

Precision In Line

Program Map Table

Program Specific Information
Phase Shift Keying
Presentation Time Stamp
Presentation Unit

Quadrature Amplitude Modulation
Quadratue Phase Shift Keying
Radio Frequency

Run-Length And Level Coding
System Clock Reference
Standard Definition Television
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SECAM Sequential Couleur Avec Mémorie

SFN Single Frequency Network
SMPTE Society of Motion Picture and Television Engineers
SNR Signal Noise Ratio

STB Set - Top - Box

SVGA Super-VGA

TDM Time Division Multiplex
TDMA Time Division Multiple Access
TS Transport Stream

UHF Ultra-High Frequency

VCR Home Video Recordes

VHF Very-High Frequency

VLC Variable Length Coding

VLS| Very Large Scale Integration
VOD Video on Demand

VSB Vestigial Sideband
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