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Nhimng van dé co ban cta k¥ thuat xir Iy anh duoc tng
dung nhiéu trong thuc té, co thé ké nhu: tu dong nhan dang
dic trung, may nhin cong nghiép dé diéu khién va kiém tra
san phém, nhén dang muc ti€u quan sy, tuy dong van tay, hién
thi 1én man hinh dnh X-quang va cic mau mau, xir I bang cac
may hinh chup tir vé tinh dé du bao thoi tiét, nén anh dé luu
trit va truyén tin hiéu trong truyén hinh.

Mot trong nhitng tmg dung ctia xir Iy anh 1a ding dé nhan
dang mat nguoi dang ngay cang thu hat sy quan tdm cua céac

dang mét ngudi, nhan dang ding - phj khoa hoc trén thé gisi. Do do, trong bai bao nay, t6i mudn

mang RBF
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gidi thiéu mét phuong phap xur 1y anh co ban, nhén dang mét
nguoi va nhitng két qua da dat dugc tir mo phong.

ABSTRACT

The fundamental issues of image processing technology
have been widely applied in practice, including automatic

‘feature recognition, industrial machine vision for product

control and inspection, military target recognition, fingerprint
automation, displaying X-ray images and blood samples on
screens, processing satellite images for weather forecasting, and
image compression for storage and signal transmission in
television broadcasting.

One of the prominent applications of image processing is
human face recognition, which has been increasingly attracting
the attention of scientists worldwide. Therefore, in this paper, I
would like to introduce a basic image processing method for face
recognition, along with the results obtained from simulations.

1. Co sé 1y thuyét vé xir Iy anh

Anh c6 thé dugc biéu dién bang ham 2 bién f(x,y). Trong d6, ‘x’ va ‘y’ 1a cap toa do
trong mién khong gian anh. Gid tri cua ham f tai cap toa do (x,y) dugc goi la cuong do sang
(intensity) hodc mirc xam (grayscale) ctia anh tai diém d6. Anh s6 bao gdm mot s6 hitu han
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cac phan tir. Thanh phan nho nhat trong anh s d6 1a pixel. Mot anh s6 tong quat c6 cau tao
nhu hinh dudi day:

Origin

e lad b =

Hinh 1.1: Ciu tao tong quéat ciia mot anh sb

Anh s dwoc chia ra thanh 4 loai:
+ Anh xam (intensity image): Anh x4m 1a mot ma tran dit liéu ma cac gi4 tri phan tir ctia n6
c6 theé 1a 16p dir li€u so interger 8 bit [0,255] hay dif liéu so interger 16 bit [0,65535].
+ Anh nhi phan (binary image): Anh nhi phan 14 mdt ma trdn ma cac gia tri phan tir ctia nd
c6 gia tri logic ‘0, “1°.
+ Anh chi sO (indexed image): Anh chi s thyc ra ciing 1a anh mau RGB nhung khac ¢ chd
anh chi s0 c6 kém theo bang toa d0 mau tuong trng v4i moi phan tir anh pixel.
+ Anh thyc, anh mau (RGB image): Anh mau RGB 1a tap hop 3 anh muc xam R, G, B.

2. Nhin dang méit ngudi ding mang neuron

Nhan dang ¢ day c6 nghia 1a nhan biét d6i twong thong qua anh cua d6i twong. Nhiing
dbi tuong dugc nhan dang phai 1a nhitng ddi tugng di duogc biét trude vé cac dic trung anh
cua chung. Pic trung clia anh dbi tuong la nhitng dir li¢u dac biét trich ra tir anh cua dbi
tugng, ma néu mot anh ddi tuwong hoi da cac dac trung ctia mot anh ddi tuong da duogc biét
trude thi anh dang xét duge xem nhu 1a anh cta ddi tuong da biét.

Qua trinh nhan dang mit nguoi 1a mot cong viée hét strc phtre tap. Mot cach khai quat,
de thuc hién tot viéc nhan dang mat nguoi, ta can thyc hién theo so do khoi sau:

Rbitidn xi Iy || KDOLtrich dde |
tnrng mat

Ehéinhin
dang maét

Hinh 2.1: So d6 khéi
e Khdi tién xir Iy:
Day la khdi dau tién nhung khéng kém phan quan trong, no quyét dinh dén su thanh cong
cua viéc trich dac trung.

Anh vao duoc loc nhiéu, dugc chuan hinh hoc va duoc san bang histogram d¢ chuan hoa
cuong do sang.

e Khéi trich dic trung mat:
52



bay la khdi quan trong nhit, giai thuét chinh cua phuong phap nay nam & khéi nay. Sau
khi tién xir Iy, cac anh dugc 1dy mau rdi trich vector dic trung cho mdi anh va cac vector niy
duogc luu lai lam tién dé cho viéc nhan dang sau nay.

Mot dic diém quan trong cua viéc phan tich cac thanh phan thiét‘yéu‘PCA (Principal
Component Analysis) la c6 thé xay dung lai tap hinh huan luyén ban dau bang viéc két hop
nhimg vector riéng sau khi tinh toan. S6 vector riéng nay phai dugc chon thich hop vi n6
phan anh nhiing ddc trung can thiét cho hinh ban dau. Moi Eigenface (PCA) phan anh nhiing
dac trung nao d6 cua khuén mat.

e Khdinhan dang mat:

Day la khau cudi cung kiém nghiém két qua nhén dang. O khau nay, ta sir dung mang
neural dé kiém nghiém két qua sau khi da huin luyén. Ding vector dic trung ctia anh can
nhan dang vira tinh cho vao mang neural. Néu ngd ra 1én 1 ¢ vi tri ndo s& twong mg véi
ngudi d6. Trudng hop nguoc lai, khong c6 ngd nao 1én 1 hodc nhiéu ngd cung 1én 1 thi két
luan hinh khong c6 trong co sé dit li¢u.

- Mang RBF nhin dang gom c6:
+n ngod vao
+ n neural 16p 4n
+nngo ra

Trong d6 n 12 s6 anh mau (n = 1+12)

Cau triuc mang:

m=1+12, g=1+12i=1+12, j=1+12
Hinh 2.2: Ciu triic mang RBF

Pau ra cua cac neural 16p an:

sl o) k

Voi:
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Lép ra:

Voi:

* Huén luyén mang:
+ Ham muc tiéu:
_11
I= Egl(di Y
+ Cap nhéat tam:
C,(k+1)=C (k)

2
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Voi:
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wy (k1) =wy (K)-ny (g -3y )7

Wi (k+1)=wy (k)-ny-(dn -yn )2zn
3. Két qua md phéng
Tap huan luyén gém 12 anh cua 3 nguoi (mbi nguoi 4 anh), cac anh c6 kich thuoe 112 x
92 pixels. Cac anh qua budc tién xur Iy dugce lam nhan va can bang gia tri histogram. Sau do,

céc anh s& duoc cat léy phﬁn khu6n mat (nhém loai bo cac phﬁn phu nhu nén, toc, tai,.. J) dé
tién loi cho viéc trich dac trung cling nhu viéc nhéan dang.

Hinh 3.1: T4p anh huén luyén

Tiép theo s& 12 qua trinh tim cac vector ddc trung cia tip anh huin luyén. O day, s& st
dung phuong phap Eigenface dé trich dac trung anh.

Anh can nhan dang ciing qua cac budc tién xir Iy va trich dic trung. Sau d6, dua vao
mang neural dé hoc cac tdp mau nay. Khi ta chon mot anh trong tdp mau da huan luyén dé
kiém tra thi h¢ thong nhan dang ding anh da chon.

NHAN DANG MAT NGUOI DUNG MANG NGRON
rNhén dang

Kiém tra (%) :

100

Cd 53 diF liéu
Nhéan dang
X6a CSDL

Thodt

r Théng bdo

S6 4nh trong CSDL : 12

Hinh 3.2: Két qua nhan dang gidng voi ngudi trong tip hudn luyén
Khi chon mét anh khong c6 trong tip mau huan luyén thi hé thong béo 1a khong co trong
co so dir liéu.
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Hinh 3.3: Két qua nhan dang khong gidng ngudi trong tap hudn luyén
Kiém tra cac kiéu mau anh khac nhau ctia mot ngudi trong tap hudn luyén ta dugc két
qua nhu sau:

+ Mau 1:

nhan_dang (A&
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Hinh 3.4: Két qua nhan dang mit nguoi véi kiéu nhin thang

+ MAu 2:
EE0)

) nhan_dang X

NHAN DANG MAT NGUOI DUNG MANG NORON

rNhén dang
Chon dnh
X6a dnh
 Kimua
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Hinh 3.5: Két qua nhan dang mit nguoi v6i kiéu nghiéng bén phai

+ Mau 3:
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Hinh 3.6: Két qua nhan dang mit nguoi voi kiéu cudi

+ Mau 4:
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III)

Hinh 3.7: Két qua nhan dang mit ngudi véi kiéu liéc mat 1én trén

Qua chuong trinh m6é phéng viéc nhan dang ciing nhu viéc st dung phuong phap
Eigenface cho viéc tim vector déc trung va phuong phap nhan dang dung mang RBF, nhan
thay:

Chuong trinh dat do chinh xac twong d6i cao trong qué trinh nhan dang. Toc d6 xu 1y
cua chuong trinh kha nhanh. O day, chuong trinh xt 1y trich déc trung cho 3 nguoi (12 anh)
chi mat khoang 12 gidy. Toc d¢ xur Iy ctia chuong trinh nay chd yeu phu thudc vao tong so
hinh trong tap huan luyén, it phu thudc vao kich c& anh. D6 cling chinh 1a diém manh khi
dung nhiing anh c6 kich c¢& 16n d¢ nhan dang.

Nhan dang bang neuron cho két qua nhanh. Két qua nay gitp rat nhiéu trong viéc kiém
tra dg chinh xéac ctia phuong phap mdt cach nhanh chong, khong mat nhi€u thoi gian.

Mot diéu thun tién la chwong trinh nhan dang mit ngudi bang phuong phap Eigenface
dugc thict ke khong chi bat bugc 3 nguodi, moi ngudi phai cé 4 anh dé dua vao trich dac
trung, ma c6 the tang hoac gidm so nguoi va so anh mau dua vao huan luyén cho ting nguoi.
Khi s6 hinh mau cang nhiéu va bao hét cac kiéu thi viéc nhén dang cang chinh xéac.

4. Két luan

Trong bai bao nay trinh bay viéc thiét ké hé thong nhan dang mat ngudi dung mang
neuron. Cac mo phdong trén may tinh cho thay rang thiét ké da dap ing dugc yéu cau dat ra.
Viéc hun luyén mang dé thyuc hién mot ung dung cu thé 1a diéu chinh, xac lap cac gia
tri trong so lién ket con dugc goi 1a bd trong s6 ket ndi cila mang gitia cac neuron trong mang
va cua cac bias. Trong hoc giam sat, cac cdp tin hiéu vao ra dugc dung dé¢ huan luyén mang
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sao cho tin hi¢u ra cia mang tiém can tdi tin hi€u ra mong mudn cia hé théng. Sai s6 du bao
1a sai 1éch gitra tin hi€u ra mong muodn va tin hi¢u ra clia mang.
Huwéng phat trién:

Cai thién hé thong nhan dang sao cho c6 thé kiém tra dugc khudn mat véi mau méi cia
nguoi trong tap huan luyén.

Kiém tra xem Eigenface cé phai 1a phuong phép tét cho bai toan nay hay khong bang
cach so sanh két qué voi cac phuong phap trich dac trung khac. Pong thoi viée nghién cuu
tim ra cac giai thuat khac nham néng cao hon niia ty 1¢ nhan dang dung.
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