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Nghién ctru va cai dit thir nghiém hé thong nhan dang
chir so viét tay sir dung mang no-ron
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Abstract: In this paper, we focus on researching and installing some handwritten digit recognition
algorithms using neural networks; compare and evaluate the efficiency of recognition rate algorithms.
The handwritten digit recognition problem can be done by different recognition algorithms such as K
- nearest neighbor algorithm, SVM (Support Vector Machine) algorithm, ... and can be solved in two
ways: indirect (offline) and direct (online). In this paper, we focus on solving the problem by using neural
networks for identification and by indirect (offline) methods.

Keywords: Researching and installing some handwritten digit recognition algorithms, neural networks

1. Pit vin dé
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Nhan dang chir sé viét tay hién dang dugc tmg
dung rong rai trong nhiéu linh vyc. Viéc nhan dang
chir viét tay 1a mot bai toan kha phic tap vi né phu
thuoc nhidu yéu t6 nhu phong cach viét va cach thé
hién ngdn ngir ctia nguoi viét.

Mang no-ron (neural) nhan tao duoc coi 1a mét
cong cu manh dé giai quyét cac bai toan c6 tinh phi
tuyen phuec tap va dac biét trong cac truong h(yp ma
mdi quan hé giita cac qua trinh khong dé& thiét lap
mot cach tuong minh. Co nhiéu loai mang no-ron
khéc nhau trong d6 mang no-ron tmyén théng nhiéu
16p 1a mdt trong nhling mang no-ron thong dung
nhit. Trong pham vi bai bao nay chiing t6i ap dung
nhiing kién thire vé mang no-ron nhan tao, mang no-
ron truyén thang nhiéu 16p va kha nang Ung dyng cua
chung trong bai toan nhan dang [3].

2. N§i dung nghién ctru

2.1. Mang Perceptron nhiéu téng va thudt todn lan
truyén ngwoc

2.1.1. Kién triic mang Perceptron nhiéu tdng

Kién trac mang Perceptron M tang nhu trong
Hinh 2.1. PAu ra cua ting thr nhat 1a dau vao cua
tang thir hai, dau ra cua tang thir hai 1a dau vao ciia
tang thu ba.... M3i ting c6 thé co sé no-ron khac
nhau va ham truyén khac nhau. Chung ta dung chi sb
trén dé ky hiéu cac ting.

Dau ra ciia mang ¢ tang 1 : @' = f (W '+ b")

Diu ra ciia mang & ting 2: @ = f*(W2a' + b*) =f
(W 20 p + b') + b7)

Pau ra ciia mang & tang M: a ™ = fM(W Ma™ + bM)

al =11 (Wip+b) =12 (Wb =3 (Wiaz+h)

Hinh 2 1. Mang Perceptron nhiéu tang
2.1.2. Tém tdt thudt toan lan truyen nguoc
+ Budc dau tién 13 su lan truyén dau vao hudéng
mang: a® =p

amtl — fm+1(Wm+1am + bm+1)
voim=0,.2,.....,M-1.
a=a"
+Budc tiép theolasulan truyén nhay camcuamang
nguoc védau: SM = —2FM (M) (¢t — a)
gm — f'm(nm)(wm+1)TSm+1 véim =
M-1,....2,1
+ Buée cudi cung la cép nhat trong s va hé s6
hiéu chinh dung quy tic xudng nhanh
Wk + 1) = W(k) — & S™(@™ )T va

bm(k+1)= b™(k+1) =b"(k) —x S™
2.2.Thuc nghiém
2.2.1. Dir liéu

Trong bai bao nay ching t6i st dung co so dit liéu
chit s6 viét tay MNIST da dugc cong bd o [15]. Co
so dit lidu gdm 4 tép:

- Train-images-idx3-ubyte: Tap dir liéu huin
luyén gdm 60000 anh.

- Train-labels-idx 1 -ubyte: Tap dit liéu gdn nhan tuong

Journal homepage: www.tapchithietbigiaoduc.vn



2.5 md ta mot mang MPL 3 ting v&i sb no-ron ting
an la 10, 10. Két qua thtr nghiém chi ra ¢ dong 3 cta
Béng 2.5.

Neural Network Traimng (nntraintool) = = WE

H_l

JT‘E@ «jziﬂw

Hinh 2.5. Qud trinh thiec hién ciia mang no-ron 3 tang
a) Truong hop 1: K = 20, s mau huin luyén:
2000
Bdng 2.5. Chon ddc trung bang PP phdn tich thanh
phan chinh véi K=20 va s6 mau hudn luyén 2000

mang | tngdn V% e
2 10 60.80 2022
2 30 67.60 2038
2 50 64.60 20.70
3 10,10 | 45.80 2135
3 30,20 | 5920 2154
3 50,30 | 63.60 2225

b) Truong hop 2: K = 50, s mau huén luyén:
2000
Bdng 2.6. Chon ddc trung bang PP phdn tich thanh
phan chinh véi K=50 va s6 mau hudn luyén 2000

Vg | thngdn | TV8% Uik Giag
2 10 50.80 20.36
2 30 56.00 20.94
2 50 48.60 21.04
3 10, 10 30.80 20.77
3 30,20 43.20 22.14
3 50, 30 46.00 22.60

¢) Truong hop 3: K = 100, s6 mau huin luyén:
2000
Bdng 2.7. Chon ddc trung bang PP phan tich thanh
phan chinh véi K=100 va s6 mau hudn luyén 2000

P i et 1312 Thigan e
2 10 55.80 21.61
2 30 41.40 21.47
2 50 38.80 21.54
3 10, 10 19.80 21.45
3 30, 20 31.80 22.13
3 50, 30 33.60 22.71
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Tu cac sb lidu da thu nghiém, chiing t6i dua ra
mot s6 nhan xét nhu sau:

- Tét ca cac dac trung da chon cho bd nhan dang cé
thé chua phi hop voi nhan dang chir s6 viét tay va vay
ty 1¢ nhan dang cac PP néi chung 14 thap (dudi 70%).

- PP trich chon déc trung dya trén phan tich thanh
phan chinh 1a PP kha phuc tap. Trong bai toan nay PP
trich chon déc trung chia 6 theo canh va chia 6 tir goc
kha don gian nhung hiéu qua dat duoc xap xi v6i PP
thanh phan chinh.

- PP trich chon déc trung dya trén phan tich thanh
phén chinh khong thyc hién dugc trén b dir liéu 16n
do d¢ phtic tap tinh toan cao, dac biét 1a khi tinh vector
riéng. Vi du v6i tdp mau huén luyén 1a 10000 thi PP
nay khong thyc hi¢n dugc.

-Mang 2 tang cho két qua nhén dang t6t hon mang
3 tang. Diéu nay 1a do mang 3 ting thudng co sai sd
16i 16n hon trong qua trinh hudn luyén va né thuong
phu hop voi cac bd dir liéu co thudc tinh phan chia
khong tot.

- Mang 3 tang huan luyén va nhan dang chdm hon
mang 2 ting, vi n6 can phai thuc hién tinh toan nhiéu.

- Ttr thir nghiém cua trudng hop a) va truong hop
d) cho PP chon dic trung PCA dé thay rang khi s6 mau
huén luyén nhiéu, ty 1€ nhan dang t6t hon.

3. Két luan

Bai bao nay trinh bay dwoc mé hinh va céu tric
mang no-ron nhan tao, cac luat huén luyén mang va
mot s mang no-ron nhén tao thuong duoc dung trong
nhén dang chir sb viét tay. Muc dich so sanh va danh
gi4 hiéu qua cua cac thudt toan ty 16 nhan dang. Thiét
ké va xay dung thanh cong hé théng nhan dang chit s6
viét tay ding mang no-ron.
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