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TOM TAT

Trong nghién cttu nay, nhom tac gia da tim hiéu vé mot s6 moé hinh mang no-ron
nhén tao dé€ ing dung vao viéc nhan dang chix s6 viét tay. M6 hinh dwoc lwa chon
la m6 hinh mang no-ron nhan tao da l6p MLP (Multi-Layer Perceptron). M6 hinh
mang no-ron nay la mot mé hinh khong quéa phtc tap va phu hop dé€ tng dung
vao nhan dang chit s viét tay. Bén canh d6, mé hinh mang no-ron nay cting la mét
mo hinh co ban, cho nén viéc tim hiéu mé hinh nay la nén tang d€ nghién ctru
nhitng md hinh mang no-ron khac phtic tap hon. Cac tham s& ctia m6 hinh nhu ty
1é hoc, chu ki hoc, s6 16p an, sd no-ron trén mdi 16p an duoc khoi tao va lan lugt
thay d6i d€ tim ra bd thong s6 t6i wu voi muc dich xay dung mot moé hinh mang
no-ron nhan tao da 16p MLP. Sau qua trinh huan luyén va kiém dinh, m6 hinh da
dat dwoc d6 chinh xac kha cao (95.40%).

Tw khéa: Al, Mang MLP; MNIST; Nhan dang chit s6 viét tay.

1. MO PAU

Khai niém tri thong minh nhan tao (Artificial Intelligence: AI) [1] d& xuat hién
kha lau, nhung dén nhiing nam gan day ndé mdi cd su phat trién vuot bac nho vao su
phat trién ctia mang Internet, di liéu 16n (big data) va cac cong nghé phan cting hd tro.
Nhitng ting dung phd bién ctiia AI ma chiing ta van dang stt dung hang ngay d6 la cac
tro ly 4o trén cac dién thoai thong minh (Siri, Google assistant, Contana...).

Cong nghé Al ciing dang dwoc ap dung trong linh vuc chan doan y khoa dé
gitp cac bac sy nang cao kha nang chtta tri cac bénh nan y [2]. Tri thong minh nhan tao
do IBM phat trién (IBM -Watson) da dugc tiing dung dé€ phat hién ung thu ndo chi
trong 10 gio phéan tich, nhanh gap 16 lan so vdi bac sy thong thuong [3]. Tri thong
minh nhan tao cling dang dwoc tng dung mot cach manh mé vao cong nghé xe tu 14i,
cho phép xe hoat dong mot cach thong minh hon, an toan hon (vi du nhu nén tang
NDIVIA Drive). Ngoai ra, Al cling dwoc ap dung nhiéu trong xtt ly ngon ngtr twe nhién
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(Nature Language Process: NLP) d€ hd tro phan tich cac cdu trtic cau va y nghia trong
van ban thong qua cac phuong phap thong ké va may hoc [4] [5].

Trong nhitng ndm gan day, nhu cau nhan dang ch s6 viét tay ngay cang 1on vi
diéu nay c6 nhiéu ting dung thiec t&€ nhu phan loai thw, x ly dit liéu y t€&, s6 hoa ho so
s0 sach. Tuy nhién, diéu nay la mot thach thirec do doi héi ngudn nhan luc rat 16n va
tiém an nhiéu sai sot trong qua trinh thuc hién. Véi sy phat trién cua tri tué nhén tao -
Al (Artificial Intelligence), ddc biét trong linh vic xt ly anh bang Al, viéc sd héa dix
liéu da don gian va nhanh chéng hon rat nhiéu [6]. Al giup tiét kiém thoi gian va cong
stec, cling nhw cai thién do chinh xac trong viéc xt ly, chuyén déi dinh dang dw liéu
hinh anh sang dang s6 héa dé dé lwu trit va phan tich hon [7].

Cac nghién ctru gan day st dung cac mo hinh quen thudc dé€ x ly nhan dang
chir s6 viét tay nhw mo6 hinh mang da 16p MLP [8] [9] [10] , m6 hinh mang tich chap
CNN (Convolutional Neural Network) hay mo6 hinh hoc sau DNN (Deep Learning
Network) [11] [12]. Cac m6 hinh nay déu ¢ vu diém la thoi gian hudn luyén nhanh, do
chinh xac cao, phut hop vdi viéc phan loai anh. Tuy nhién, v6i mttc d phttc tap cta bai
toan nhan dién chi s6 viét tay khong qua cao va gidi han trong khuén kho bai bao,
nhom tac gia st dung m6 hinh mang no-ron nhan tao da 16p MLP d€ nghién cttu vi mo
hinh nay don gian, dé hiéu chinh va dap tng dugc muc tiéu nghién ctru.

2. MANG NO-RON NHAN TAO

Mot Perceptron cé cac ngd vao nhi phan xj va dugc gan tuong ting cac trong so
wi - thé hién muc tac ddng cuia ngd vao dén ngd ra. Hinh 1 mo ta ciu truc cua mot
perceptron don gian vdi 03 gid tri ngod vao xi, x2 va xsva 01 ngo ra nhi phan.

X1 Wi

W2
Xe —>@_, Nguong » Ngora0/1
Xs 3

Hinh 1. M6 hinh Perceptron don gian

Nhiém vu ctia mdi Perceptron la xac dinh cac gia tri ngo ra la 0 hoac 1 dua vao
cac gia tri ngd vao. Trong mang no-ron nhan tao, ngo ra cta cac no-ron ¢ 16p trudc la
ngd vao cta cac no-ron ¢ 16p tiép theo. Viéc quyét dinh gia tri ngd ra la 0 hodc 1 phu
thudc vao nhiéu tham s6 nhu trong sd (Weight — w), Bias (b) hay viéc chon ham kich
hoat.
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2.1. Trong s6 (Weight — w)

Trong s6 (Weight - w) la con sd biéu thi mitc d¢ quan trong cta ngd vao so véi
ngo ra [4]. Gia tri ngd ra ctia perceptron phu thudc vao tong gitra trong s6 va ngd vao:
néu Y;x;w; < ngudng

Ngora = { 1 néu Y;x;w; > ngudng

(M

Trong do: xi: ngd vao thit i cia perceptron; wi: trong sd cua ngd vao xi; nguong
(threshold): mttc ngudng quyét dinh gia tri ngd ra. Ham xac dinh ngd ra ¢ (1) con duoc
goi la ham step.

2.2. Bias-w

Dbé don gian cho perceptron trong viéc quyét dinh gia tri dau ra la 0 hoac 1, ta
c6 thé thay thé gia tri ngudng bang nghich dao s6 Bias hay ngudng = -b.

Do d0, biéu thixc (1) c6 thé dugc viét lai nhw sau:

0 néu Zixl-wi +b

<
Ngdra = ,, _
gora { 1 néu Yijxw; +b >

0
0 @)
2.3. No-ron sigmoid va ham kich hoat sigmoid

Twong tw nhu perceptron, no-ron sigmoid c6 nhiéu ngd vao (x1, Xz, X3,...) tuong
ung co cac trong s6 cho modi dau vao khac nhau (w1, wa, ws,...) va bias - b. Nhung thay
vi chi nhan mot trong hai gia tri 0 hoac 1, mdi no-ron ¢ thé cb bat ki gid tri thiec nao
gitta 0 va 1, ngo ra dugc xac dinh boi ham kich hoat sigmoid:

0(2) = 7 3)

Trong d6:z = Y;x;w; + b

Gia tri ngo ra cia ham sigmoid c6 thé dwgc viét lai nhw sau:
~ 1
Ngora= Tro-CimD (4)
Su thay doi gid tri ctia hai ham kich hoat nay dwoc thé hién qua d6 thi ¢ Hinh 2.

1

Ham Step

= = = Ham Sigmoid

0.5

-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8

Hinh 2. D06 thi thé hién su thay d6i gia tri cia ham sigmoid va ham step
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3. MO HINH MANG PA LOP MLP
3.1. C4u tric m6 hinh MLP

M6 hinh MLP [8] la mé hinh perceptron nhiéu 16p. Cac perceptron dwgc chia
thanh nhiéu nhém, mdi nhém twong tng véi 1 16p trong mang. Mot mo hinh MLP
gom t6i thiéu ba 16p, bao gom mét 16p ngd vao (Input layer), mot 16p ngd ra (Output
layer) va mét hodc nhiéu 16p dn (Hidden layer). Thong thuong khi giai quyét mot bai
toan ta chu yéu quan tam dén 16p ngd vao va 1ép ngd ra ctia mo6 hinh. Mot so d6 cau
tao mo6 hinh MLP don gian nhat dugc thé hién & Hinh 3.

Trong md hinh MLP, cac no-ron ¢ cac 16p ké nhau duoc lién két hoan toan véi
nhau (fully connected layer), ngd ra ctia cac 16p trude sé la ngd vao cua cac 16p sau.
Chinh vi cach tinh toan theo mdt chiéu tir ngd vao cho tdi ngd ra nhw trén ma mo hinh
MLP con duoc goi 1a Mang lan truyeén tién (Feed-forward Neural Network - FNN). Uu
diém cta mod hinh nay la don gian, dé thuc hién tuy nhién yéu cau nhiéu tai nguyén
tinh toan do chita nhiéu thong s6 va khéi lwong phép tinh rat 1on.

== N 1)
2 {3 =
- - 2 )
( 732 ‘ .(‘\ 4
{5
Input Hidden Output

Hinh 3. Cau tao mo hinh MLP don gian

So d6 mo ta 6 Hinh 3 cho thdy, néu chua ké dén thong s6 bias, s6 luong trong
s0 trong mo hinh da la: (3 x 5) + (5 x 2) = 25 trong s6 cho mgt mo hinh don gian. Do vay
trong qua trinh thiét k&€ mo hinh can t6i wu s6 luong 16p va s& no-ron & mdi 16p d&
giam khoi luong tinh todn, tir d6 tdng hiéu nang ctia mo hinh.
3.2. Huan luyén m6 hinh MLP
3.2.1. Co sé dir liéu

Viéc tu tao co s¢ dit liéu (database) cho viéc huan luyén md hinh rat t6n cong
strc va thoi gian. Do vay, trong nghién cttu nay, nhom tac gia st dung bd co s¢ dit liéu
noi tiéng MNIST (Modified National Institute of Standards and Technology) [13] [14]
do Yann LeCun chia se.
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Bo co s¢ dit liéu MNIST bao gom 70,000 hinh anh chi s6 viét tay da duoc hiéu
chinh thanh cac anh xam don sic. N6 duoc chia thanh hai tap: tap hudn luyén gom
60,000 anh, tap kiém tra gébm 10,000 anh. Maoi anh ¢é kich thudce 28 pixel x 28 pixel, anh
da duogc khtr réng cua cling nhu thong tin ctia anh da dwoc dua vé trung tdm nham
loai bo cac truong hop cac anh nam & géc trai, goc phai, 1at nguogc... Mdi anh duwoc gan
nhan (label) tir 0 dén 9 twong ting véi cac chir s6. Bo co so dit liéu MNIST la bd co sd
don gian nhat dugc dung phd bién trong cac mang no-ron nhan tao nhan dang hinh
anh co ban hodc nham muc dich nghién ctru. Mot s6 hinh anh vé chit s6 viét tay trong
bd di liéu MNIST duwoc thé hién ¢ Hinh 4.

Hinh 4. Hinh anh mot s& chit s6 viét tay tir bd dir liéu MNIST
3.2.2. Phuong phap huan luyén trong mé hinh MLP

Hiéu sudt cia mo6 hinh dwoc danh gid bang cach st dung ham tdn hao (cost
function) duoc thé hién ¢ cong thikc (5). Ta dua vao ham nay d€ danh gia mot mo hinh
mang duoc huan luyén t6t hay khong t6t. Gia tri cua ham ton hao c6 gia tri 16n néu
ngo ra de doan ctia mang khac véi nhan thuee sy va ngroc lai.

Cwb) = = L.(y(x) — a)? 5)

Trong d6: C(w,b): ham ton hao; n: tdng s6 nhan dung dé€ kiém tra; a: ngd ra cua
mang du dodn; y(x): gia tri ngo ra thiec trong trng vdi ngd vao x.

Viéc hudn luyén hay cho m6 hinh “hoc” thuc chét la viéc tinh chinh va tim ra
gia tri ctia trong s6 va bias sau mdi chu ki hoc tir nhitng gia tri ngau nhién dwoc khoi
tao ban dau ¢ c6 két qua ngd ra mong mudn. O mdi chu ki hoc, cic trong s8 va bias sé
duoc cap nhat theo phuong phap Gradient Descent bang cach 18y dao ham ctia ham
ton hao [9]. Viéc cap nhat trong s6 w va bias b dwgc thé hién ¢ cong thirc (6) va (7).

' a
w=w-1y= (6)
b=b-L 372 ?)

Trong d6 w’, b': tuong Ging la cac trong s va bias méi ctia cac no-ron dugc cap
nhat sau mdi chu ki hoc; n: ty 1€ hoc; m: mini-batch size dugc tao ra bang cach chia nhé
s0 luong di liéu.

53



Nghién ciru mang no-ron nhin tao va 1tng dung vao nhin dang chiv s6 viét tay
4. THUC NGHIEM VA KET QUA

M6 hinh nhéan dang chir s6 viét tay vdi cac tham sd khac nhau da duwoc huan
luyén va kiém dinh trén hé thong Cloud Computing cua Google, véi cadu hinh nhu sau:
CPU Intel(R) Xeon(R) CPU @ 2.30GHz (2 cores), RAM 12GB, GPU Nvidia Tesla K80.
Mb hinh mang MLP da dugc mo hinh héa bang ngdn ngit 1ap trinh Python 3 két hop
v6i thu vién Keras va Panda. Thoi gian huén luyén mdi md hinh khoang 30 phut ting
v6i 100 chu ki hoc. Két qua da tim ra by tham s6 tdi wu cho mo hinh, dua ra két qua
nhéan dang chit s6 viét tay c6 d6 chinh xac cao.

4.1. Xay dung md hinh - lya chon tham sé

Trong nghién ctru nay, nhom tac gia da xay dung mo hinh mang MLP véi s0
dau vao, dau ra va s6 16p an nhu sau:

- Lua chon s6 no-ron 6 ngd vao va ngod ra: Dix liéu anh tir by dix liéu MNIST gom
cac anh co kich thude 28 x 28 nhw da dé cap o trén, do vay s6 no-ron ¢ ngd vao
la 28 x 28 = 784. Tuwong tu ngd ra gom 10 no-ron twong Gng voi cac s6 nguyén
tte 0 dén 9.

- Lua chon s6 16p an va s& no-ron trén mdi 16p an: Theo Jeff Heaton [10], kich
thuede t6i wu ctia 16p an thuong nam giita kich thude 16p ngd vao va kich thude
16p ngd ra. Bén canh d6, do6i véi mang MLP néu cang nhiéu 16p an sé c6 s6
luong trong s6 cang 1on. Vay dé phu hgp voi muc dich nghién ctu va giam
thiéu thoi gian hudn luyén m hinh, nhém tac gia chon s6 16p 4n bang 01 va sd
no-ron trén mdi 16p an bang 100.

Viéc chon lua cac tham s6 cho mo hinh tuy thudc vao yéu cau mdi bai toan va
khong ¢ mot quy luat chung nao. Do d6 dé€ danh gia sy anh hwong cua cac tham sd
dén md hinh, & mdi budc, nhém tac gia lan lwot thay ddi tirng tham s8 va giit nguyén
cac tham sO con lai d€ lan lwgt tim ra b tham s6 t6i wu. Trong bai bdo nay, nhom tac
gia khao sat va lwa chon 4 thong s6 t6i wu cho mo hinh la: Chu ki hoc (Epochs), ty 1€
hoc (Learning rate — LR), s3 1op 4n va s6 no-ron trén mdi 16p an. O mdi chu ki hoc, cac
gia tri sau sé duoc tinh toan: do chinh xdc ctia qua trinh huan luyén (train_acc), ti 1é 16i
cta qua trinh huan luyén (train_loss), do chinh xac ctia qua trinh kiém tra (val_acc), ti
18 16i ctia qua trinh kiém tra (val_loss).

Trong qua trinh hoc, khi chu ki hoc ctia nao d6 ctia mo6 hinh cé gia tri val_loss
bat dau cao hon gia trj train_loss, ltic nay mo hinh bat dau bi “overfitting”. Overfitting
la hién twgng md hinh tim duwoc qua khép véi dix liéu huédn luyén. Viéc qua khép nay
c6 thé dan dén viéc du doan nham nhiéu, va chat lwong mo hinh khong con tot trén di
liéu kiém tra nita. Do vay, d€ tranh tinh trang overfitting, tham s vé chu ki hoc sé
dwoc lya chon va danh gia trudc, sau d6 cac tham s6 ti 1€ hoc, s6 16p an va sd no-ron
trén moi 16p an sé lan lwot duoc lwa chon.
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b€ danh gia va lua chon tham sd chu ki hoc, tac gia sit dung 4 mo hinh véi cac
bd tham s6 nhu 6 Bang 1. Trong d9d, chu ki hoc duwgc lya chon ban dau la 300. Chu ki
hoc thich hop la chu ki hoc truede khi hién teong overfitting xay ra. Bén canh do, theo
nghién cttu [9], gia tri ty 1€ hoc bf?mg 0.8 cho két qua do chinh xac nhan dang rat cao
(trén 95%). Ttr d6, nhom tac gia chon so bo 4 gid tri ty 1& hoc tir thap dén cao la 0.5, 1.0,
1.5 va 2.0 va chu ki hoc la 300 d€ danh gia dong thoi anh hwong cua hai tham sd nay
dén mo hinh.

Badng 1. Cac tham s6 ctia 4 m6 hinh d€ lya chon chu ki hoc

Ty 1é hoc Chukihoc  S616p an S6 no-ron mdi lop an S6 t0 hop mo hinh

0.5;,1.0;1.5;2.0 300 1 100 4

Két qua d¢ chinh xac ctua cac mo6 hinh dwoc thé hién ¢ hinh Hinh 5 a, b, ¢, d.
Cac gid tri train_loss va val_loss cua cadc mo hinh dugc thé hién ¢ (c) LR=1.5

(d)LR=2.0
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Hinh 6. D6 thi thé hién su thay d6i val_loss va train_loss ctia cac md hinh

Két qua ¢ Hinh 5 cho thdy, mdc du voi ty 1& hoc khac nhau, d6 chinh xac ctua
cac mo hinh déu duoc cai thién qua 3 giai doan twong dong nhau:

- Giai doan 1: Tt chu ki hoc 1 dén 20, d¢ chinh xac cua cac mo hinh tang rat
nhanh. Tuy nhién vdi ti 1€ hoc thdp (LR = 0.5) thi d6 chinh xac ctaa chu ki hoc dau chi
khoang 30.27%, trong khi d¢ vdi ti 1€ hoc cao (LR = 2.0) thi d chinh x&c ctia chu ki hoc
dau tién 1én dén 65.07%.

- Giai doan 2: T chu ki hoc 21 dén 100, dd chinh xac ctia cdc méd hinh van tang
nhung khong dang ké, chi dwoc cai thién tir 3.11% (LR = 0.5) dén 3.35% (LR = 2.0).

- Giai doan 3: Ttt chu ki hoc 101 tro di, d6 chinh x4c van duoc cai thién nhung
rat it (khoang 1.65%) va hau nhu khong thay doi tir chu ki hoc thit 250 tré di.

Két qua o (c) LR=1.5 (d) LR=2.0

Hinh 6 cho thdy, cdc mo hinh sau cac chu ki hoc nhat dinh déu bi hién tuong
overfitting. Cac chu ki hoc bit dau xuat hién hién tuong overfitting cua cdc mo hinh
duoc thé hién ¢ Bang 2. Trong do6, voi ti 16 hoc nho (LR = 0.5), phai dén chu ki hoc th
208 m6 hinh méi bit dau bi overfitting, vdi ti 1€ hoc 1on (LR = 2.0) thi mdi chi 61 chu ki
hoc la mo hinh da bi overfitting. Vay c6 thé két luan: Véi ty 1€ hoc cang 16n thi mo6 hinh
cang nhanh bi overfitting.

Bdng 2. Cac gid tri chu ki hoc ctia cdc mo hinh khi bat dau bj overfitting

Tilé hoc Chu ki hoc val_loss (%) train_loss (%)
0.5 208 0.75 0.74
1.0 106 0.59 0.58
1.5 91 0.65 0.64
2.0 61 0.71 0.70

Tt cac phan tich trén, d€ tang ti da dd chinh xac cia md hinh cling nhu tranh
hién tuong overfitting, tac gia chon gia tri tham s& chu ki hoc bang 100.

4.1.1. Lwa chon ty 1€ hoc LR

Vi chu ki hoc da lya chon 6 trén, tac gia tao ra cac mo6 hinh méi véi tham s6 ty
1é hoc dwgc thay doi dé danh gia sy anh hudng cua tham s6 nay téi mo hinh. Sy thay
doi cua ty 1€ hoc va sO lwgng cac mo hinh duoc thé hién 6 Bang 3.

Bang 3. Cac bd tham s6 md hinh d€ danh gia anh huong caa ty 1€ hoc

Ty 1é hoc Chukihoc SGlépan S8 no-ronmdilépan St hop mo hinh

0.2;0.3;0.4;0.5;1.0 100 1 100 5
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Két qua sau khi chay 5 mo6 hinh, do chinh xac cua cac mo6 hinh dwgc thé hién
nhu & Hinh 7. Véi ti 1€ hoc thdp nhét (LR = 0.2), m6 hinh can t6i 42 chu ki hoc d€ dat
duoc do chinh xac 90%, dd chinh xac sau khi qua trinh hoc hoan tat chi dat 92.19%. Véi
ty 1€ hoc trung binh (LR = 0.5), m6 hinh van can 20 chu ki hoc d€ dat duoc d6 chinh xac
90%, do chinh xac t6i da 1a 94.01%. Nguoc lai, vdi ti 1€ hoc cao nhéat (LR = 1.0), chi can
10 chu ki hoc thi mé hinh da dat d6 chinh xac 90%, d6 chinh xac cao nhat dat dwoc la
95.40%. Do d6, d€ qua trinh hoc dwgc nhanh chong va dam bao d6 chinh xac tdi da, tac
gia chon ty 1& hoc bang 1.0 1a tham s& t8i vu tiép theo cho md hinh.
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80 val acc LR=0.2
val acc LR=0.3
70
. val acc LR=0.4
3 60
et = + = val_acc_LR=0.5
J
b
‘T‘ul 50 val _acc_ LR=1.0
- .
I
40
-
30
20
10
0 10 20 30 40 50 60 70 80 20 100

Epochs
Hinh 7. B chinh xac ctia m6 hinh khi thay d6i tham s6 ty 1€ hoc
4.1.2. Lua chon s6 16p an va s& no-ron trén mdi 16p an

O budc nay, tac gia tién hanh thay d6i s6 16p an ciing nhu s8 no-ron trén mdi
16p an dé€ danh gia anh huong cua cac tham s6 nay dén do chinh xac ciia md hinh. Cac
bd tham sd dugc thé hién ¢ Bang 4. Két qua do chinh xac cta cdc mo6 hinh dugc thé
hién & Hinh 8.

Bang 4. Cac bo tham s6 md hinh d€ lya chon s6 16p an va s6 no-ron trén moi 16p dn

Ty 1& hoc Chu ki hoc S6 16p an S6 no-ron mdi 16p an S6 t0 hop mo hinh
1.0 100 1 100 1
1.0 100 2 50; 100; 200 3

Két qua ¢ Hinh 8 cho thdy, mdc du c6 su khac nhau vé d chinh xac trong giai
doan “warming up” nhung sau khoang 50 chu ki hoc, d6 chinh xac ctia cac md hinh la
twong ty nhau. Diéu nay c6 thé giai thich la do bai toan dét ra @ dang don gian véi ngd
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ra chi 10 16p va do chinh xac cia m6 hinh MLP gan nhuw dat téi gidi han, két qua nay
phu hop véi cac nghién ctru trede day [9]. Do vay, tac gia st dung tham s6 giong nhw
Itc khéi tao ban dau véi s6 10p an bang 1 va s§ no-ron trén mdi 16p &n bang 100.
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Hinh 8. Do chinh x4c ciia md hinh khi thay d6i s8 16p an va s no-ron trén mdi 16p an
4.2. Két qua

Tt cac phan tich trén, tac gia da lya chon dwgce b thong so t6i wu cho mo hinh
nhu 6 Bang 5. V6i bd thong s6 nay, md hinh da dat dwoc d¢ chinh xac cao (95.40%).

Bdng 5. B6 tham s0 t0i wu cuia m6 hinh

Ty 1é hoc Chu ki hoc S6 16p an S6 no-ron trén moi 16p an

1.0 100 1 100

4. KET LUAN

Bai bao da gidi thiéu vé mo hinh mang no-ron nhéan tao, y nghia cia mot s
tham sd trong mo hinh. Bai bao cling da phan tich dé€ tim ra bd tham sd t6i vu dé€ mo
hinh dat duwoc d chinh xac cao nhat cling nhu dam bao d¢ on dinh. Két qua nghién
cteu nay 6 thé sit dung d€'1am co so cho nghién ctiu tiép theo nhu ttng dung mang no-
ron nhan tao d€ sd hoa bang diém cho hoc sinh hodc sd hoa cac tai liéu ch so viét tay
khac. Bén canh do, nghién cttu van con mot s6 han ché nhu chwa danh gid dugc anh
huong cta su thay d6i dong thoi cac tham s6 dén d¢ chinh xac, mo hinh duoc lya chon
con don gian. Do vay tac gia dé xuat st dung cac md hinh tién tién hon nhw CNN,
DNN dé thuc hién cac nghién ctru tiép theo nhdm cai thién dd chinh xac cling nhw hiéu
suat cia mo hinh.
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A STUDY ABOUT NEURON NETWORK AND APPLYING TO RECOGNIZE
HANDWRITTEN DIGITS

Tran Thi Kieu’, Dang Xuan Vinh, Vuong Quang Phuoc
Faculty of Electronics — Telecommunications, University of Sciences, Hue University

*Email: trankieudtvtk34@gmail.com
ABSTRACT

In this paper, the authors built an artificial neural network model to recognize
handwritten digits. The proposed model is an artificial neural network model
called MLP (Multi-Layer Perceptron). This neural network model is not too
complicated and suitable for application in handwritten recognition. Besides, this
neural network model is also a basic model, so learning about this one is the
foundation for studying other more complex neural network models The
parameters of the model such as learning rate, epochs, number of hidden layers,
the neuron of each hidden layers are initialized and modified to choose the optimal
set of parameters to build a model. After training and testing process, the model
achieved high accuracy (95.40%).

Keywords: Al, Handwriting number recognition, MLP Network, MNIST.
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