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Forest fires are always a problem around the world because of its great
harm. Especially in Vietnam, the prevention and detection of forest fires
are mainly based on the patrolling forest rangers; the warning board is
not automatically controlled. In this article, we will present the design of
an automatic controller, which was applied fuzzy logic to control the
forest fire - level forecast warning signage. The controller relies on
regional meteorological information to control the signage on the spot,
and to directly inform the manager about the forest fire forecasting
situation via text message. The experienced results of some forest
protection units in Thai Nguyen prove that the application of fuzzy logic
has met the requirements of the forest protection sector in improving the
forest fire forecasting system.
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Chdy rirng luén la vdn dé nan gidi trén toan thé gidi bdi tdc hai rdt Ién ma
chdy rirng délai. Bdc biét la & Viét Nam, phong chdng chdy rirng chi yéu dwa
vao lwc lwong kiém Idm tudn tra gidm sdt; bién bdo khdong dwoc diéu khién
tw déng. Trong khudn khd bai viét nay, nhém tdc gid sé trinh bay thiét ké bo
diéu khién tw dong va trng dung logic m¢o cho diéu khién kim chi thi bién bdo
hiéu cdp dw bdo chdy rirng. Bo diéu khién dwa vao cdc théng tin nhiét dé va
do dm cua vung dé diéu khién bién bdo hiéu cdp dw bdo chdy rimg tai cho,
dong thoi théng bdo truc tiép cho nguwdi qudn ly vé tinh hinh cdp dw bdo
chdy rirng qua tin nhdn dién thoai. Két qud thuc nghiém tai mot sé hat kiém
lam & Thdi Nguyén cho thdy viéc trng dung logic mo da ddp tng dwoc yéu
cdu ctia nganh kiém lam trong viéc nang cao hé théng dw bdo chdy rirng.

© 2020 Trudng Pai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.

1. Mé& dau

ty dong vat da chét (Vnexpress.net, 2020). O Viét
Nam, theo s6 liéu ctia Tong cuc Théng ké cho thay,

Chay rirng da giy ra nhirng thiét hai to 16m vé
ngudi va cda, 1am anh hwdong dén moi truong
séng. Sw 6 nhiém khong khi ma né gy ra con 16n
gap nhiéu lan so v&i khi thai cong nghiép. Dién
hinh 1a chay rirng & nwéc Uc vao cudi nim 2019,
dadlam 25 nguwoi thiét mang, hon 2000 ngéi nha da
bi phé hily, hon 7.3 triéu ha dat da bi thiéu rui, mét

*Tdc gid lién hé
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tir ndm 1963 dén nam 2002, tong s6 vu chay rirng
la trén 47.000 vy, dién tich thiét hai khoang
633.000 ha. Ngay 28/6/2019, chay rirng & Ha
Tinh da thiéu rui hon 30 ha rirng thong, keo, bach
dan. B&i vy ma nhitng hé thong canh bao chay
rirng ludn la vin dé dwoc wu tién hang dau (So liéu
thong ké 1am nghiép, 2002).

Trén thé gidi, gidi phap canh bao chay rirng
pho bién la cac ha tAing may chd, phan mém va
internet dé lwu trit, phan tich va canh bao nguy co
chay rirng. Cac dir liéu dwoc thu thap qua vé tinh.
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&' Viét Nam, cong tac dw bao chay rirng néi
chung chti yéu dwa vao phwong phap thi cong, st
dung lwc lwgng ki€ém 14m tudn tra gidam sat cac khu
vurc rivng nén véi phwong phap nay, hiéu qua giam
sat khong cao; pham vi theo doi bi gi¢i han do yéu
t6 dia hinh, quy mo lwc lwong nén kha nang dw bao
chay kém.

Theo “Diéu 46 - Nghi dinh 156/2018/ND-CP
ngay 16/11/2018 Quy dinh chi tiét mot s6 diéu
cta Lut LAm nghiép” thi bién bao hiéu cap du bao
chay rirng phai c6 dang kim quay nhw Hinh 1. Bién
bao nay phai dwoc dat & hat kiém 1dm ctia huyén -
noi gan bia rirng tip trung din cw va cé nhiéu
ngudi qua lai. Nham muc dich canh bao chdy rirng
va tang y thirc ciia nguwoi dan.

Cac “bién bao hiéu cip duw bao chay rirng” &
Viét Nam chwa c6 b diéu khién tw ddng, moi canh
bao con tho so va dat hiéu qua khong cao.

CAP DU BAO CHAY RUNG B

Hinh 1. Bién bdo hiéu cdp dw bdo chdy rirng.

Theo yéu cau cap thiét cia nganh kiém 1am, cin
khac phuc cac nhwoc diém cia bién bao hiéu thi
cong dwoc dung truée diy vi cac ly do sau: Tén
thoi gian, cong sirc, khong dam bao tinh kip thoi
thong tin cip dw bao chay rirng trong cong tac
phong chdng chay rirng. Bo diéu khién tw ddng chi
thi cdp dw bao chdy rirng rat can dwoc xiy dung
dé thu thip va xt ly dir liéu thong tin khi twong
(nhiét do, dd 4m) Kip thoi dwa ra cip canh bao. Pac
biét trong nhirng trirong hop khan cap cé thé kip
thoi canh bao. Dwédi day nhdm nghién ctru sé trinh
bay mé hinh bo diéu khién tw dong chi thi cip dw
bao chay rirng va két qua thwc nghiém tai mot sé
don vi hat kiém 1am & tinh Thai Nguyén.

2. Nghién ciru, thiét ké bo diéu khién ty dong
chi thi cip dw bao chay rirng

2.1. Xdy dwng mé hinh hé théng

Qua qua trinh khdo sat vé hoat dong cia bién
bao hiéu cip duw bao chdy rirng, mé hinh tw déng
diéu khién bio hiéu cip dv bao chay rirng (Hinh
2). Theo nhw Hinh 2 thi b6 diéu khién sé dwoc
thiét ké dé thuc hién 3 céng viéc chinh:

- Nhan théng tin nhiét do, d6 4m va tinh todn
cap dw bao chay rirng.

- biéu khién vi tri kim quay vao vi tri chinh x4c
cuia cac cap du bao chay rirng,

- Gtri tin nhdn cho ngwoi quén ly, ngudi cé
thdm quyén. Nguoi diéu khién bién c6 thé st dung

Bién béo hiéu cdp dy béo

Diéu khién vj tri

chdy rirng

kim quay chi thj

/////BédﬁukM6n ///// g

Thu thap va x&
Iy dit lidu

Théng tin khi tweng cla
viing: nhiét 46, 46 6m

SMS
> Ngudi quan ly

Phuong an xu ly

Hinh 2. Mé hinh tw déng diéu khién bdo hiéu cdp dw bdo chdy rirng.
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tin nhén diéu khién bién va kim quay trong nhirng
trwong hop khan cép.

Hoat dong ctia b diéu khién gdbm 2 ché do:

- Tw déng diéu khién theo thoi tiét (Ché do6 tw
déng): Bién bao dworc tich hop cam bién nhiét do
va do Am. Sau mot khodng thoi gian nhit dinh bién
béo sé lay gia tri trung binh nhiét d6 va d6 am twr
cam bién & thoi diém hién tai dé tinh todn cap dw
bao chay rirng.

I=f(TR) (1)

Trong d6: I - chi s6 danh gia mc d6 chay rirng;
T - nhiét d6 (°C); R - d6 4m (%).

Khi I > 4,0 kim quay ctia bién bao chi Cap I; Khi
2,5 <1< =4,0 kim quay ctia bién bao chi Cap II; Khi
2,0 <1< =2,5kim quay cta bién bao chi Cap III;
Khi 1,5 < I < = 2,0 kim quay cta bién bao chi Cap
IV; Khi I < = 1,5 kim quay ctia bién bao chi Cap V.

Sau khi tinh toan dwoc cip dw bdo chay rirng,
b6 diéu khién sé diéu khién dong co quay kim
dirng & dung vi tri chinh gitra cia 6 chi cAp dw bao
chay rirng. Khi cAp du béo thay doi thi giti thong
tin: nhiét do, d6 4m va cip dw bdo dén nhing
ngudi lién quan.

- Ban tw dong bang cd phap tin nhan (Ché do
tin nhan). O’ ché dd nay, ngwdi quan 1y chinh c6 thé
nhan tin diéu khién vi tri cAp du bao trén bién bao
néu co 1énh tir cAp trén hodc khi tudn tra thuc té
trong rirng thiy c6 kha nang chay rirng. Lénh nay
luén dwoc wu tién.

2.2. Thiét ké thiét bi nhiing cho mach diéu
khién

129

Trong phan nay, nhém tic gia sé trinh bay chi
tiét gidi phap thiét ké bo mach diéu khién, cic vin
dé ky thuit cling nhw cdc module chinh cta bo
mach.

Theo Hinh 3, mach diéu khién sé bao gom:

- Dau tién 1a khoi nguon cung cip ngudn 24V
cho mach diéu khién, cic cam bién, module chirc
nang va dong co diéu khién kim chi thi ctia bién
b4o. Str dung ngudn ac quy dw phong cho c hé
thong trong cac treomg hop bi méat dién.

- Kh6i thoi gian thuwe c6 chive nang cung cip cho
hé thdng mach thoi gian giong nhw 1 chiéc dong
ho thong thuong. Do d6, mach c6 thé giti tin nhan
bao cao vao nhirng gio c6 dinh trong ngay, trong
tudn, trong thang,...

- Kh6i cam bién: cAm nhan nhiét d6 va do 4m
truyén vé bo diéu khién. Pong thoi cac div liéu ma
cam bién tdc do, cdm bién vi tri do dwoc sé tham
gia vao qua trinh diéu khién dong co.

- Khoi dau vao s6 la cic nut n diéu khién: Day
la phan twong tac ctia ngwoi van hanh, nguoi stra
chira véi mach diéu khién. Sé c6 cac nut 4n bat/tit,
reset hé thong,...

- Khéi dau ra diéu khién hé théng dén bao 16i,
LCD, b4o cac 16i sw c6 khi hé théng gip phai nhu:
16i sim, ngudn dién dw phong c6 van dg, 16i cam
bién, 16i ddng co, dén bao nguodn,... Pong thoi hién
thi cac théng s6 trén man hinh LCD. Man hinh nay
dwoc & mat ngoai clia ta diéu khién.

- Khéi xtr ly trung tAm dwoc xay dung trén vi
xtt ly STM32F405RGT6 clia STMicroelectronics.
Pay la vi xtr Iy 32 bit thudc dong vi xtr ly hiéu ndng

Khéi ngudn

Khai nit an diéu
khién

l

Khéi dau ra diéu
khién dén bao
16i, LCD

Khai x(r 1§ trung

Khdi cdm bién:
nhiét d6, d6 am,

tam

Khdi xtr Iy diéu

N

/

Khoi thévi gian
thire RTC

tbc do, vi tri.

khién dong co

\

Khdi xir Iy bao

tin nhan (SMS)

Hinh 3. So d kh6i mach diéu khién.
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cao ctia STM, hd tro xung nhip 1én t¢i 168 MHz, bd
nhé Flash 1 Mbyte manh mé, ddm bao hoat dong
on dinh trong thoi gian dai. B nhé ROM dworc tich
hop thém dé dam bao dir liéu lwu lai trong trwong
hop méit dién hodc ngudn dién dirng dot ngot, ddm
bdo do6 tin ciy va chinh xac cia bo diéu khién.
STM32F405RGT6 c6 tich hop bd diéu xung PWM
trén chan 1/0. M6i PWM dwoc cung cip bai mot
kénh dwoc két noi vai timer. Va c6 do phan giai 16
bit. Pong thoi, trong nghién ctru nay, vi xtr Iy can
dam bao hiéu nang tinh toan di manh dé tinh toan
logic m¢& (Muc 2.3).

- Khéi xtr ly tin nhan (SMS): D4y 1a mot khoi
quan trong ctia hé théng diéu khién. Cac tinh nang
cta khoi nay da dwoc trinh bay & phan ché do tin
nhén trong muc 2.1.

C4u tao 1a module Sim900 A giao tiép vi mach
diéu khién chinh qua c6ng UART nhw Hinh 4. Bang
tip 1énh “AT command” dir liéu dworc truyén nhan
tir mach diéu khién t&i module va nguwoc lai.

+ Mach diéu khién truyén théng tin nhiét d6, do
am va cap canh bao t&¢i module sim. Module sim sé
gtri thong tin d6 téi cac s6 dién thoai da dwoc cai
dat trén module.

Mach diéu khién chinh

(STM32F405RGT6)
TX RX
RX TX

Module Sim 900A

Hinh 4. Kh6i xir Iy tin nhan.

Gia tri dat

— ——| Mach diéu khién

+ Trong trweomg hop khin cip cin diéu chinh
cap canh bdo: Ngudi quan 1y sé nhan tin téi s6 dién
thoai dwoc lap dit trong module. Noi dung tin
nhan ndy sé dwoc module sim truyén téi mach
diéu khién, dé xi 1y dir liéu d6 thanh gia tri dat méi
cho vong diéu khién déng co (Hinh 5) - chinh la
diéu khién vi tri kim quay chi cip canh bao.

- Khéi xtt ly diéu khién dong co: quay kim chi
thi ddng vi tri trén bién bao.

Hé théng quay kim chi thi trén bién bio gom:

- Truc quay kim chi thi (truc nay dwoc thiét ké
1 dau gin v&i banh rang, tiép xdc véi truc truyén
dong ctia dong co).

- bong co servo (24 V, cong suat 30 W). Déng
co servo ¢ truc truyén dong c6 dang xilanh dién.

Khi truc ciia dong co quay thi truc truyén dong
sé chuyén dong tién hodc lui tuy theo chiéu quay
thuin hay nghich cta dong co. Truc truyén dong
nay chuyén dong (tién/ ui) sé tic déng vao truc
quay kim chi thi lam quay kim chi thi. B&i vdy, dé
diéu khién kim quay sé chi can diéu khién truc
truyén déng tién hodc lui. Tin hiéu cdm bién
truyén vé dang analog, cho biét quing dwong dich
chuyén cua truc nay.

So d6 diéu khién dong co nhw Hinh 5.

Cac gia tri dat cta so do diéu khién dwoc tinh
toan nhuw Hinh 6. Hinh 6 d3 minh hoa vi tri goc
quay va vi tri dirng ctia kim chi thi khi hé thong
hoat déng. Trong do: 1, 2, 3, 4, 5 1a cac vi tri kim chi
thi ctia bién bao sé chi cac cip canh bao I, I1, 111, IV,
V.

Tt vi trf 0+1, kim quay 1 goc 189. Va kim quay
1 gbc la 360 khi dich chuyén tir vi tri 1+2 ; 2+3 ;
3+4 va 4+5. Sy dich chuyén nay sé twong &ng voi
quang dwong dich chuyén cida truc truyén dong tir
0+40 cm.

Gia tri quang dwong dich chuyén & Bang 1 la
cac ngudng gia tri dat wng véi cac mirc canh bao:
LILIIL IV, V.

Mach diéu khién déng co c6 so d6 khéi nhw
Hinh 7.

bién 4 n
aida N Pong cor —

Phan hdi

Cam bién vi tri

h

Hinh 5. So do diéu khién déng cor (Nguyén Dodn Phuéc, 2004).
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Hinh 6. Géc quay va vi tri dirng ctia kim chi thi.

[ Cm hifn ohigt - m ] [ Cim hidn vi trf }

Al Al

Mach dién khién chinh (STALI2FA0SRGTH)

PWhLI P GIEC1 GIFCE
REWMI LPWhE R EM L EN
Module BTST260
+ -
Béng co

Hinh 7. So do khéi ctia mach diéu khién.

Gécquay | Quangdwongdich | Cap canh
(do) chuyén (cm) bio
18 8 |
54 16 1l
90 24 1l
126 32 I\Y%
162 40 \

Trong d6: PWM, GIPO1, GIPO2:1a cAc chan xuit
tin hiéu diéu khién; R_EN: 1a chan diéu khién nira

cau H phai; L_EN: 1a chan diéu khién nira ciu H
tradi; R PWM va L, PWM: 1a chan diéu khién dao
chiéu (chiéu thuin/ nghich twong trng véi sw hoat
dong clia ntra ciu H phai/trai); A0, A1:1a cac chan
analog ctia mach diéu khién. Chan nay sé nhén cac
tin hiéu tir cdm bién sé truyén veé.

+ Module BTS7960 la mach bam xung ap 1
chiéu cé dao chiéu, dang mach cau H. Pay la bo
bién doi dién ap mot chiéu thanh xung dién ap.
biéu chinh d6 rong xung dién ap la diéu chinh
dworc tri s6 trung binh dién ap cip cho dong co. Tir
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d6 diéu chinh dworc toc d6 cda cia dong co (Tran
Xuin Minh, b6 Trung Hai, 2016; Vi Tién Sinh va
nnk, 2020).

+ Mach diéu khién chinh: Tai day b6 diéu khién
sé dwgc 1ap trinh xt¥ ly tin hiéu va xut ra tin hiéu
diéu khién la do rong xung. Tir d6 chip vi diéu
khién trén mach sé x& ly va xuat xung diéu khién
t&i mach cong suét.

DE giai quyét bai todn diéu khién toc do déng
co DCvadirng kim quay ding vi tri xac dinh, nhém
nghién ctru sé thuc hién xay dung bo diéu khién
logic mo.

Hoat dong: Di¥ liéu nhan tir cdm bién nhiét - 4m
xac dinh dwoc gia tri dat cho vong diéu khién dong
co. Cam bién vi tri do quiang duwong dich chuyén
cla truc quay kim chi thi trén bién bao. Tir sai s6
quang dwong dich chuyén véi gia tri dat, bo diéu
khién logic m¢ sé dwa ra gia tri ty 1& phin tram
murc cao ciia xung diéu khién. Vi diéu khién sé tinh
toan va xuit ra xung diéu khién PWM (c6 dang
nhur Hinh 8) téi Module BTS7960. Tir d6 diéu
khién dworc van téc chay pht hop cho dong co.

= _Ton_ 1009 (2)
Period
Trong dé: D- ty 1é phén tram murc cao ctia xung
diéu khién; Period- chu ky xung; Ton- gia tri mirc
cao so v&i Period.
Chi tiét vé bd diéu khién logic md, nhdm tac gia
sé trinh bay & muc 2.3.

2.3. Ung dung logic mér cho bé diéu khién.

bé xay dwng bod diéu khién nay, phdn mém
Matlab sé dwoc str dung dé minh hoa cac gia tri
vao ra, ludt hgp thanh (Sivanandam, va nnk,
2007), sau do6 sé dwoc nhom thyc hién 1ap trinh
trén Chip STM32 qua phan mém Keil C.
Bo diéu khién c6 so dd cdu triic nhw Hinh 9 bao
gom:

- 1 bién vao “E vi tri”: la sai s6 quiang dwong
dich chuyén ctia truc quay kim chi thi cia bién bao
véi gia tri dat.

PWM

Ton

- 1 bién ra “Po rong xung”: 1a ty 1é phan tram
mikc cao cia xung diéu khién.

2.3.1. Thiét ké tdp m¢ cho bién ddu vao “E vi tri”

Dai gia tri dau vao cta “E vi tri” (sai s6 quing
dwong dich chuyén) 1a -40+40 cm. Gia tri 40 cm la
quang dwong dich chuyén cta truc diéu khién kim
quay. Va gia tri -40+40 cm sé twong dwong véi gia
tri ctia phép tinh: S_dat - S_phan hoi = Sai s6 vi tri.

- Khi kim chi thi quay theo chiéu thuin tir cip
1> cip 2> cip 3 > cip 4 = cip 5, thi dong co
sé quay theo chiéu thuén. Truc truyén dong sé tinh
tién tir 0+40 cm, sai s8 vi tri s& nam trong khodng
(0 cm; 40 cm).

- Khi kim chi thi quay theo chiéu ngwoc tir cip
5->cip 4 > cip 3 > cip 2 = cép 1, thi dong co
sé quay theo chiéu nghich. Truc truyén dong sé lui
tir 40 cm vé gan 0 cm, sai s8 vi tri s& nim trong
khodng (40 cm; 0 cm). Mbi tin hiéu s& dwoc
chuyén déi thanh tip gia tri m& véi 11 gi tri ham
lién thudc (SO, S1,.. S10) (Himanshu va Yunis,
2019) va dwoc phan chia theo cac khoang gia tri
nhu Hinh 10.

Vi tAp mo cac dir liéu dau vao 1a sai s6 quang
dwong dich chuyén, sé tip trung chia khoang nho
& gan vi tri sai s6 bang 0. Vi khoang gia tri sai s8
quing duong gan 0, bo diéu khién sé can diéu
khién chinh xac giam t6c dong co dan vé 0 dé dirng
ding vi tri.

2.3.2. Thiét ké tdp mo cho bién ddu ra “dd réng
xung”

Bién ra “Pd rong xung”: 1a ty 1é phan tram mirc
cao cua xung diéu khién. Dai gia tri 1a tir 0+100%
(theo cong thirc (2)).

Trong 14p trinh vi diéu khién xuit xung PWM
dé diéu khién téc do dong co:

Chu ky xung va tin s6 PWM dworc tinh toan va
dat gia tri khong doi. Khi d6 d6 rong xung PWM
xuatra cang16n thi dién ap dat1én tai (déng co) sé
cang lén, lam cho téc d6 déng co tang (Bui Quoc
Khanh, Nguyén Vin Lién, 2007).

Period

TOI"I

Period ——

Hinh 8. Xung diéu khién ddng co.
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Do viy, dé giam téc do dong co va dirng ding
vi tri thi tAp mo cac tin hiéu diu ra “Po6 rong xung”
sé can chia khoang nhw Hinh 11.

2.3.3. Thiét ké ludt mo:

Pong co quay kim chi thi trong bai bao nay
dugrc diéu khién theo nguyén tic:

- Khi kim chi thi quay theo chiéu ting cip tir
cap 1 dén c4p V. Sai s8 vi tri s& nam trong khoang
(0 cm; 40 cm). Néu sai s cang 16m thi cin tang
t6cdd dong co - A6 rong xung diéu khién PWM 16n
dan. Khi sai s6 cang gan vé 0 thi cin gidm toc do
dong co - d6 rong xung diéu khién PWM nho dan.
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- Khi kim chi thi quay theo chiéu giam cap tir
cap V vé c4p . Sai s8 vi tri nam trong khoang (-40
cm; 0 cm). Néu sai s6 cang nho thi can tang toc do
dong co - do rong xung diéu khién PWM 16n dan.
Khi sai s6 cang 16n dan vé 0 thi can gidm toc do
dong co - do rong xung diéu khién PWM nho dan.

Duwa trén nguyén tic do, luat mo duoc thidt ké:
Khi gia tri “E vi tri” cang xa gia tri 0 thi “d0 rong
xung” cang 16n. Khi gia tri “E vi tri” cang gan vé 0
thi “dd rong xung” cang gidm. Khi gia tri “E vi tri”
bang 0 thi “dd rong xung” = 0. Va xay dung dwoc
19 luat m¢o nhw Hinh 12.

fuzzy0

{mamdani}

Evitri

Hinh 9. So db hé théng tinh todn m¢ (Phan Xudn Minh va Nguyén Dodn Phuwérc, 1997).

oRGRUNg

e 181
Membership function plots
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1
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3 A hY 7 ~ A W \ " _- 70
Hinh 10. Tap mo cdc dir liéu ddu vao “vi tri”.
SRV 181
Membership function plots
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Hinh 11. Tdp mo tin hiéu ddu ra.
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. If (Evitri is S0} then (chuky is T7) (1}
. If (Evitri is 50} then (chuky is T8} (1}
If (Evitri iz 51} then (chuky is T5) (1}
. If (Evitri is 52) then (chuky is T4} (1}
If (Evitri iz S2) then (chuky is T3) (1}
If (Ewitri iz 53} then (chuky is T2} (1}
If (Evitri iz S4) then (chuky is T1) (1}
If (Ewitri iz S8} then (chuky is T1} (1}
If (Evitri is S7) then (chuky is T2) (1}
10. If (Evitri is S8) then (chuky is T3} (1}
11, If (Evitri is S8) then (chuky is T4) (1)
12. If (Evitri is 58) then (chuky is TS} (1}
13. If (Evitri iz S10) then (chuky is T8) (1) +
14 If (Evitri iz 510} then (chuky is T7) (1}
15. If (Evitri is 55) then (chuky is TO) (1)
18. If (Evitri is S4) then (chuky is T0} (1}
17. If (Evitri is S6) then (chuky is TO) (1) _
18. If (Evitri i= 53) then (chuky is T1) (1}

NIRRT

Péng cor

L N\ Module BTS7960
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Kim chi thj trén bién bio

ruc quay kim chi thj

o

Cim bién

(o)

e EE—
Truc truyén déng

»

19. If (Evitri iz S7) then (chuky is T1) (1}

Hinh 12. Ludt hop thanh mo.

Evitri=0

Mach diéu khién

Hinh 13. M6 hinh hé thong diéu khién.

DoRongXung = 0

Hinh 14. Hinh dnh tu diéu khién.

2.4. M6 hinh thwc nghiém

DE kiém nghiém b6 diéu khién logic md, nhém
tAc gia da ti€n hanh thiét ké va 14p dit mo hinh hé
thong chay thir nghiém tai mot s6 khu vuc hat
kiém lAm nhw Hinh 13.

Hinh 14 13 hinh anh ta diéu khién da 13p dat
hoan thién trwdc khi dwa vao van hanh thuc té.
Sau khi hoan thién, td diéu khién dwgc dwa di lap
dit chay thir nghiém tai hat kiém 1am - nam trén
dia phan cua cic huyén Phu Lwong, Pong Hy, Dai
Ty, V6 Nhai - tinh Thai Nguyén.

3.Két qua

Dwéi day 1a két qua thu duoc tir tinh toan mo
dwoc md hinh héa trong phan mém Matlab nham

CFEEFEEET I R rird

Hinh 15. Két qud mé phdng bé diéu khién logic mo trén phdn mém Matlab.

truc quan hon cho viéc bd diéu khién logic mo. Bo
diéu khién logic m¢ dwoc xay dwng trén nguyén ly
ludt hop thanh md max - min, gidi mo bang
phwong phap diém trong tim.

Hinh 15 13 hinh dnh minh hoa két qud mo
phoéng b diéu khién logic m¢ trén phin mém
Matlab. Tir két qua trén phan mém Matlab ta c6
két qua Bang 2 1a gia tri ty 1é phan trdm mirc cao
clia xung diéu khién.

Nhan xét: Tai cac gia tri “E vi tri” gan bang 0 1a
khoang (-5; 5), cac gia tri “Po rong xung” da dwoc
giam nhanh chéng vé 0 dé dam bao dwoc kim chi
thi trén bién bao dirng dung vi tri. Dic biét khoang
gia tri “E vi tri” (-1; 1): theo bo diéu khién fuzzy thi
tai cAc gia tri - 1 va 1 do rong xung phai bang 0 dé
téc dd dong co phai bang 0. Do trén thuc té dong
co phai gidm téc tir tir va con mit 1 khoang
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thoi gian quay truc quay theo quan tinh. Vi vay,
chuing t6i thir nghiém va tinh toan gia tri “d6 rong
xung” bang 0 trong khoang (- 1; 1) dé d€ dam bao
dwoc kim chi thi trén bién bao dirng ddng vi tri.

Khi 4p dung bo diéu khién logic m¢ vao diéu
khién kim quay chi thi, nhém nghién ctu da thuc
hién do dac dwoc két qua nhw Bang 3.

Nhéin xét: Tir cac s6 liéu trén Bang 3, b diéu
khién logic m¢ da dat dwgc yéu ciu dé ra, véi sai
s6 quing dwong dich chuyén +0,7 cm, sai s6 goc
quay ctia kim chi thi +1°, D4y 1a sai sd cho phép khi
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quay kim chi thi bién béo.

Nhuw vay: B6 diéu khién logic m¢ da dat yéu cau
deé ra. Viéc diéu khién thay dai vi tri cAp canh bao
qua sim dién thoai chay &n dinh.

4. Két luan.

Trong bai bao nay, nhém tac gia tap trung xay
dwng giai phap tw dong héa bd diéu khién chi thi
cap du bao chay rirng. B diéu khién tw dong da
thay thé hé thong diéu khién bién bao truéc day.

Bdng 2. Bdng s6 liéu ldy tir by diéu khién logic mo.

TT Gia tri bién “E vi tri” (cm) | Gid tri bién “D6 rong xung” (%)
1 -40 92

2 -30 63,5
3 -20 49,4
4 -10 7,3
5 -5 0,5
6 -4 0,5
7 -3 0,5
8 -2 0,294
9 -1 0
10 0 0
11 1 0
12 2 0,294
13 3 0,5
14 4 0,5
15 5 0,5
16 10 7,3
17 20 49,8
18 30 63,1
19 40 92

Bdng 3. Két thir nghiém b diéu khién logic mo.

Chigu quay Cap |Vitri gbc quay Kim| Vi tri truc truyén | Vitritruc truyén | Vitri gbc quay kim
TT dong co canh | chithicandat | dongcanding |dong dfrpg trén thuc | chi thi trén thuc té
i bao dwoc (d6) (cm) té (cm) (do)
1 Thuan I 18 8 8,6 19
2 Thuan I 54 16 16 54
3 Thuan 111 90 24 23,9 90
4 Thuan IV 126 32 31,3 125
5 Thuan V 162 40 40,5 163
6 | Nghich \% 162 40 40,5 163
7 | Nghich I\Y% 126 32 31,8 126
8 | Nghich 111 90 24 24 90
9 Nghich I 54 16 16,08 54
10| Nghich I 18 8 7,9 18
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Dic biét 1a chirc nang canh bo bang tin nhin
da g6ép phian ning cao cong tac dw bao chay rirng.

Viéc nghién ctru rng dung logic vao b diéu
khién nhing bwéc dau dang chay rit 6n dinh va
dam bao yéu ciu dat ra.
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Bai bdo dwoc hoan thanh véi su tai tro cia dé
tai “Thiét ké bo diéu khién tw dong chi thi cip dw
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