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Thudt todn lan truyén nguegc trong mang no ron la mét phirong phdp hiéu qua danh cho mdy
hoc khi tap dir lieu dau vao phikc tap chcfng han nhw hinh anh. Bai bdao nay dwa ra mot thudt
toan nhan dang anh dva trén thudt todan lan truyé nguoc trong mang no' ron. Pé tang t6c dé
qud trinh nhdn dang, dnh mau dwege chuyén doi sang anh xdm. Qud trinh hudn luyén dwoc thie
hién boi tap anh tir ro dén nhiéu. Piéu nay giip mang thich nghi véi van dé nhiéu cia anh trong
thue te.

ABSTRACT

A neural network learning algorithm called Backpropagation is among the most effective
approaches to machine learning when the data includes complex sensory input such as images.
This document provides an implementation of the Backpropagation algorithm to recognize the
images. To increase the speed of recognition color images are scaled to gray images. Note that
the training process did not consist of a single call to a training function. Instead, the network
was trained several times on various input ideal and noisy images. In this case training a
network on different sets of noisy images forced the network to learn how to deal with noise, a
common problem in the real world.

I. GIOI THIEU

Hé thong nhan dang dung may moc thay thé  tao nén tat ca cac mau khéc theo ti 1& khac

cho con ngum mang lai rt nhiéu loi ich.
Riéng vé van d€ nhan dang mat nguoi thi hiéu
qua kinh té rat cao. Mot may xét ho chiéu co
thé xtr Iy nhiéu ho chiéu hon con nguoi trong
cung mot thoi glan [1]. Cac loai may nhén
dang gitp ta tiét kiém thoi gian, tién bac va
loai bo nhiing cong viéc 1ap lai nham chan.
Bai bao nay dua ra giai thuat nhan dang khuén
mit ngudi dua vao mang no ron két hop véi
tién xur Iy anh dé ting d6 chinh xac ciing nhu
tdc d6 nhan dang.

ILTHIET KE THUAT TOAN NHAN
DANG

Poc anh

Anh 1a tép hop cac ma tran diém anh.Viéc
doc anh vao chuong trinh thyc chat 1a viéc
nap anh vao bién cua chuong trinh dé xur 1y.
Anh mau gom 3 vector ma tran anh [3],[4] R
( Red: mau d6), G (Green: mau xanh 14 cay),
B (Blue: mau xanh duong), 3 mau co ban nay

nhau. Du la anh xam hay 4nh mau thi viéc
nhan dang van khong thay doi, khuon mit
ngudi can nhan dang van dam bao chinh xac.
Dé tang toc do nhan dang ta chuyén anh mau
vé anh xam 13 ma tran 2 chiéu cac diém anh
c6 kich thude mxn.

Chuyén d6i anh mau thanh anh xam

Muc dich cia viéc chuyén d6i nay la bién
anh mau véi ma tran 3 chiéu sang ma tran 2
chiéu dé dang dé xtr Iy nhan dang. Thuat toan
chuyen d6i anh mau thanh anh xam bang cach
chuyen ddi hinh thtc tong trong sb cia cac
phan tr R, G, and B :

0.2989 * R+ 0.5870 * G+ 0.1140 * B
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Anh xim

:\1111 mau ban dau
Hinh 2.2: Péi anh mau thanh anh xam

Tuy nhién, dnh xam van con chura rat nhiéu
yeu t6 du thira 1a hinh nén cua anh nhu cay
cOi, troi, quan 40,..nhirng yeu t6 nay khong
that sy can thiét trong qué trinh nhén dang
khudén mat. Vi thé, can phai xir ly cit bo cac
phan du thura do trudce khi chuyen sang anh
xam. Diéu quan trong nira la can phai lam cho
cac hinh c6 kich thuée gidng nhau dé dé dang
xtr 1y cac diém anh.

Chuén héa kich thuée anh

Viée chuén hoéa 1a nham dua cac anh dau vao
vé ciing mot kich thude nghla la c6 cung mot
ma tran diém anh, didu nay s& tao mot budc
thun lgi cho viéc hudn luyén mang.

Pai Hoc Sir Pham Ky Thuit Tp H6 Chi Minh

Phan 16p:

Trong dé tai nay tac gia su dyng mang no ron
dé€ phan 16p anh. Viéc thiet ké mang s& duge
de cap dén trong muyc 3.

III. THIET KE MANG NORON

Mang MLP[2] la mang thuong dugc su dung
dé giai quyét bai toan nhén dang. Vi ba lop
noron mang c6 thé xap xi bat cir anh xa nao
trong khi so lu:ong 16p cang 16n thi do phuc
tap cua mang cang cao cling nhu cac pheép
tinh ma may tinh phai thyc hién nhiéu din dén
téc do cham hon trong khi d¢ chinh xéc trong
nhan dang khong cai thién nhiéu. Vi vay trong
dé tai nay tac gid sir dyng mang MLP ba 16p:

16p vao, 16p an, 16p ra.

IV. KET QUA THUC NGHIEM

Nguoi thuc hién dé tai chay thtr nghi¢m 300
mau anh trong d6 100 mau dung dé huan luyén
mang, 200 mau con lai dung dé danh gia do
chinh xac cua thuat téan nhan dang.

Thuét toan dugc chay thyc nghi€ém trén may
tinh ¢6 cdu hinh RAM DDR2 1GB, CPU 1.6G
2 nhan.

Chay thuc nghiém & d¢ phan gidi anh
30x30pixels, 20x20 pixels, 10x10 pixels:

30x30 pixel 20x20 pixel Hinh 2.3: anh sau khi chuan hoa
£ \ £ . Do chinh
A1 o Tbc d6 nhan So lugng anh | So lugng anh Do chinh Xac
D phan | Thoi gian dang trung x4ac trén
o, A A : ha ha M A A
giai cua huan luyén binh 1 khuén | 2han dang nhan dangA t4p mau trén tap
anh (s) 5t dung trong | dung trong tap o Kidm tra
mat (ms) tap mau kiém tra (%) (o0
30301 56 04 5 100 197 100 98.50
pixels
20x20 13.08 4.8 100 192 100 96.00
pixels
10101 8436 0.0045 100 187 100 93.5000
pixels

Trong d6 tdc d6 nhan dang bao gdm ca phan tién xir Iy anh va phan nhan dang ctia mang.
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V. KET LUAN

Thuat todn nhan dang cho phép nhén dang
khuén mat véi do chinh xac cao vdi goc nhin
nghiéng khong qua 10 do. Tc do cia thuat
toan 1a kha nhanh. C6 thé nhan dang tuong
ddi cac anh nhidu. Thuat toan nhéan dang
khuén mat dua trén mang no ron dem lai két
qua kha cao. Nhan dang khudn mat hay nhan
dang anh noéi chung la cd mét qui trinh xtr 1y
thong tin kha phtrc tap. Tt budc thu nhan anh
cho dén budc phan 16p cho mot mau ta phai
di qua khd nhiéu qui trinh xir Iy va sir dung
nhiéu k¥ thuat xir Iy anh phuc tap[5],[6]. Vi
k¥ thuat nhan dang bang mang noron, ching
ta c6 thé giam bdt dugec mot ) cong doan xur
ly anh va dat dugc tbc do nhanh hon. Hién
nay, cac h¢ thong da Xu ly (xtr ly song song)
cling nhu cac vi mach to hop phat trién manh
vi vay viéc tinh téan mang noron s€ thuan lgi
hon nhiéu. Mang noron nhan dang khuén mat
nhu d3 thiét ké c6 kha nang phat trién dé nhan
dang va tim kiém toi pham trong co s¢ dir ligu
anh 16n hodc trong nhiing doan bang ghi hinh
do camera quan sat tai hién truong ghi lai.
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