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XAY DUNG CO SO DU LIEU KHUON MAT TU PONG

PHUC VU NHAN DANG
Huynh Hivu Hung, Trin Thanh Diép, Ta Thi Ai Nhi*
TOM TAT

Phat hién khuén mat nguwdi 1a mot ky thuat dung dé xac dinh vi tri va kich thuéc cla
khudén mat ngwoi trong mot anh béat ky. Ky thuat nay nhan biét cac dac trung cla cac khudn
mat va bd qua nhirtng phan khac trong anh nhw tda nha, cay cdi, xe c9,...Hién nay, né duoc
(rng dung trong nhiéu linh vwc véi muc dich bdo mat. Bai bao nay sé gi¢i thiéu mot phwong
phéap phat hién khuén mat dwa trén hwéng tiép can theo dién mao sir dung bé phan loai manh
AdaBoost. Dya trén phwong phap nay, ching ta cé thé xay dung dwoc co s& div liéu (CSDL)
khuén mat mét cach tw dong phuc vu cho viéc nhan dang.

Ttr khoa: Xay dwng co s& di¥ liéu khuén mat ngudi, phat hién khuén mat ngwéi, nhan
dang khudén mat ngu i
1. Pit van dé

Hién nay bai toan nhan dang dugc ung dung kha rong rai trong viéc xac minh toi
pham, trong cac rng dung bdo mat cua may tinh hodc trong viéc nhan dang khuén mat
culia nguoi rat tién tai cac tram rat tién ty dong ATM,,...

Trong pham vi bai bao nay sé& gidi thiéu mot phuwong phap dé xay dung mot co so
dir li¢u khuén mat ttr anh tinh mot cach ty dong phuc vu nhan dang dua trén thuat toan
phat hién khuén mat st dung bo phan loai manh AdaBoost. Bén canh do, nd con tao
tién dé cho viéc trich loc tat ca cac khudén mat ngudi cé trong mot video khi két hop co
s¢ dir liéu nay voi cac thuat toan theo ddi ddi tuong va gitp xay dung chirc nang dém
téng s6 cac khudn mat xuit hién trong doan video.

Xay dung CSDL khudén mat ty dong tir dnh
1.1. Ddc trung Haar-like

béc trung Haar-like do Viola va Jones
3.[1] cong bd bao gdm 4 dic trung co ban dé
xac dinh khudén mit nguodi. Mdi dic trung ! B (K] H
Haar—like 1a su két hop cta hai hodc ba hoac
bén hinh chir nhat "trang" va "den" nhu trong
Hinh 1. Hinh 1. Cac dac trung Haar-like co ban

Pé su dung cac diac trung nay vao viéc xac dinh khudén mat nguoi, 4 diac trung
Haar-like co ban dugc md rong ra, va dugc chia lam 3 tdp dac trung nhu Error!
Reference source not found.

Mm@ (1< = SPEe

(a) (b)) (c) (d) @ (B (a}  (b) (e} (d)

Ddc trung canh Pac trung duong Ddc trung xung quanh tam

Hinh 2. Cdc dac trung mo rong
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Dung cac dac trung trén, ta co thé tinh dugc gia tri cua dac trung Haar-like 1a su
chénh 1éch giita téng cac pixel cua cac ving den va cic ving trang nhu trong cong thirc
(1) Error! Reference source not found.

f(x) = Tong ving den (cic mirc xdm cia pixel) - Tong viing trdng (cdc mirc xdm ciia
pixel) Q)

Dé tinh céac gia tri cta dac trung Haar-like, ta phai tinh tong ciia cic ving pixel trén
anh. Nhung dé tinh toan céc gia tri cua cac dic trung Haar-like cho tit ca cac vi tri trén
anh doi héi chi phi tinh toan kha 16m, khong dap ung duoc cho cac ing dung thoi gian
thyc. Do do, Viola va Jones dua ra mot khai niém goi la Integral Image 3.[1], d6 1a mot
mang 2 chiéu véi kich thude bang véi kich thude cta anh can tinh cac ddc trung Haar-
like, véi mdi phan tir cia mang nay duoc tinh bang cach tinh téng cta diém anh phia
trén (dong-1) va bén trai (cot-1) ctia nd. Bat dau tir vi tri trén, bén trai dén vi tri dudi,
bén phai ctia anh, viéc tinh toan nay don thuan chi dua trén phép cong s6 nguyén don
gian, do d6 téc do thyc hién rat nhanh.

Sau khi da tinh dugc Integral Image, vi€c tinh tong oo B iy
cac gia tri mirc xam cua mdt vung bat ky nao do trén anh C D
thuc hién rat don gian theo cach sau: = £y

Gia sir ta can tinh tong cac gia tri mic xdm cia ving
D nhu trong Hinh 3, ta c6 thé tinh nhu sau: D=A + B+ C
+D - (A+B) - (A+C) + A

Hinh 3. Vi du tinh mitc xam

Vé6i A + B + C + D chinh 1a gia trj tai diém P4 trén Integral Image, twong tu nhur
vay A+B 1a gia tri tai diém P2, A+C 1a gié tri tai diém P3, va A 1a gia tri tai diém P1. Vay
ta c6 thé viét lai biéu thirc tinh D & trén nhu cong thirc (2)

D = (x4, y4) - (x2,y2) - (x3,y3) + (x1yl)
A+B+C+D A+B A+C A

)

Tiép theo, dé chon cac dic trung Haar-like dung cho viéc thiét 1ap ngudng, Viola
va Jones st dung mot phuong phap may hoc dugce goi 14 AdaBoost. AdaBoost s& két
hop cac bd phan loai yéu dé tao thanh mot bd phan loai manh.

1.2. AdaBoost

AdaBoost 1a mot by phan loai manh phi tuyén phtc dua trén hudng tiép can
boosting dugc Freund va Schapire dua ra vao nam 1995 3.[2]. Adaboost cling hoat dong
trén nguyén tic két hop tuyén tinh cac bd phéan loai yéu dé hinh thanh mot bo phan loai
manbh.

17



UED JOURNAL OF SOCIAL SCIENCES, HUMANITIES AND EDUCATION VOL.2, NO.3 (2012)

Ving dnh

Trong qua trinh huan luyén, cor moi bo 5%
phan loai yéu dugc xay dung, thudt todn s€ khanghkhuama\

tién hanh cap nhat lai trong s6 dé chuan bi s Kt

cho viéc xdy dung bd phan loai yéu ké tiép ongR e,

bang céach tang trong sO cla cac mau bi nhan [ U
dang sai va giam trong sO cua cac mau duoc :

nhan dang dang bai bo phan loai yéu vira xay
dung.

khing 13 ko mdt

b S ot
Piéu nay giup bd phan loai yéu sau co
the tép trung vao cac mau ?1’12‘1 cac by phan Hinh 4. M6 hinh phdn tang két hop cdc
loai yéu trude nd 1am chua tot. Sau cung, cAc b6 phan loai yéu dé xdac dinh khuén mdt
bd phan loai yéu s& dugc két hop tuy theo
mirc do tot ctia chiing dé tao nén bd phan loai manh. Viola va Jones dung AdaBoost két
hop cac bd phan loai yéu st dung cac dic trung Haar-like theo md hinh phan tang
(cascade) nhu Hinh 4.
Trong d6, hi 13 cac bo phén loai yéu, dugc biéu dién bai cong thire (3) 3.[1]
x: Ctra s6 con can xét
0, : Nguong h :{ 1 néu px fx(X)<p« & @)

f, : Gia tri ctia dac trung Haar-like 0 nguoc lai

P, : Hé s6 quyét dinh chiéu cua phuong
trinh
AdaBoost s& két hop cac b phan loai yéu thanh bg phan loai manh nhu Hinh 5.
Gia tri ctia by phan loai manh H(x) = sign(a,h,(x) +a,h,(x) + ... + a,h (X)) (a =
alpha)
Véi:a, >=01ahé s6 chuan hoa cho cac bo phan loai yéu

B phin B phin Bg phdn
log yéu I Togl péu 2 logl péu 3
® @ 0 ®
O 0 L O Y
o © ' O ‘1' oI c e
.--"_‘f’.- . . Ihll.. I‘T.. .
D’ . D . ‘l‘l D l“‘: .
h, () h, (x) h; (%)

Hinh 5. Két hop cac bo phan logi yéu thanh bo phdn logi manh
1.3. H¢ thong phat hi¢n va xdc dinh vi tri khuén mdt trén dnh

Trong Hinh 6, tir anh gbc ban dau, ta s& dugc tinh Integral Image, 12 mang 2 chiéu
v6i phan tir (x, y) s& duoc tinh bang tong ctia cic phan tir (x', y') véi x' <x vay' <y,
18
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muc dich 1a dé tinh nhanh téng cua cac gia tri mic xam cua mét vung hinh chir nhat bat
ky trén anh gdc. Cac ving anh con nay s& duoc dwa qua cac ham Haar co ban dé uéc
luong dac trung, két qua udc luong s€ dugc dua qua bd diéu chinh AdaBoost dé loai bo
nhanh cac ddc trung khong c6 kha nang 1a dac trung khuén mat ngudi. Chi c6 mot tép
nho cac dic trung ma bo didu chinh AdaBoost cho 1a c6 kha ning 1a dic trung cia
khuén mit ngudi sé& duge chuyén sang cho bo quyét dinh két qua (1a tip cac bd phan
loai yéu ¢6 ciu tric nhu Hinh 5). B6 quyét dinh sir dung mo hinh phan tang nhu Hinh 4
s& tong hop két qua dua trén két qua tra vé ctia cac bo phan loai yéu.

Tinh cac ddc treng nhanh ‘ TTéc hrong cac dac treng ‘
tir nhifu ti 18

| ,v[ Cac ham Harr co ban ] u

Af‘lh Integral ( Cac hi . ba ]
ghe Trmage | Cacham Harr co ban

||
‘[ Ciac ham Harr co ban ] 5

&t thp nhé S5 hrong 14n Chon ddc treng
. = ac déc trw ) -

cac dic trung Cat dac ng v _

B& quvet dinh két qua <—| Brifu chinh théng s& AdaBoost ‘

Hinh 6. H¢é th(fngphdt hién va xac dinh vi tri khuon mat nguoi trén anh

Chu y rang trong qué trinh xac dinh khuoén mat ngudi, mdi ving anh con sé dugc
kiém tra véi cac dic trung trong chudi cac dic trung Haar-like, néu c6 mot ddc trung
Haar-like nao cho ra két qua 1a khuon mat nguoi thi cic ddc trung khic khong can xét
nira. Tha tu xét cac dac trung trong chudi cac dic trung Haar-like s€ dugc dya vao trong
) (weight) ctua dac trung d6 va do AdaBoost quyét dinh dya vao sb 1an va thir ty xuét
hién cua cac dac trung Haar-like.

1.4. Thudt toan xdy dwng CSDL khuon mat tw dong tir dnh

Thuat toan cua viéc xay dung CSDL tir anh duge mo ta Doc dir lign anh |

nhu Hinh 7. V&i dau vao 13 cic tap tin anh voi dinh dang
(Joint Photographic Group) hoac JPEG (Joint Photographic
Experts Group), hé théng s€ doc dir liéu anh, Chuyén thanh |__Phét hién cac khuén mit |
anh x4m va tién hanh phat hién khuon mit c¢6 trong anh.

Chuyen anh thanh anh Xfl111|

‘ Panh dau cac khuon mit ‘

Vi¢c phat hién khuén mat dugc thuc hién béng thuat l
toan Adaboost thong qua hé théng duoc trinh bay nhu Hinh Kiem tra va lvu frit
6 bang viéc st dung ham cvHaarDetectObjects() 3.[3] c6 sin cac khuon mat
cua bo thu vién OpenCV (Open Computer Vision). Ham nay Hinh 7. Thugt todn xdy dung

thuc hi¢n vi¢c phat hién dbi tuong dua trén cac dac trung CSDL khuén mdt ty dong
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haar-like nhd vao mot bo Cascade 3.[1] duoc truyén vao cho ham. Bo Cascade duoc
xay dung theo dang cdy (tree-node) va da dugc huin luyén tur trude. Tuy nhién, viée
huan luyén va tao bo dir liéu miu nay 1a mot cong viée kho va tén nhiéu thoi gian vi thé
trong pham vi bai toan nay s& liy cac mau khudén mit d dwoc training sin tir Internet dé
lam dit liéu mau cho chwong trinh. Sau dé, ta tién hanh so sanh két qua lay duoc véi bd
dit liéu sén c6 va danh dau cac khudn mat tim duoc trong anh. Cudi cung, chuong trinh
s& thuc hién viéc kiém tra va luu tit ca cac khudén mat trong anh dé tao thanh co s¢ dit
liéu gém cac khuon mat phuc vu cho viéc nhan dang tu dong.

2. Két qua va danh gia

Thir nghiém chuong trinh trén mét tdp anh tinh gdm 30 anh dinh dang JPG va
JPEG vdéi nhiéu kich thudc khac nhau, thi d6 chinh x4c thu dugc cua viéc nhan dang
khoang 92.6% va chuong trinh c6 thé dem lai mot tap dir liéu cac anh khudn mit kha
phong phu véi nhiéu kich thuéc phuc vu tdt cho qua trinh nhan dang ngudi tu dong
thong qua khuén mat.

Hinh 8. Két qua ciia chirong trinh trén mét anh mau

3. Két luan

Tir cac két qua thu dugc trong qué trinh thir nghiém, ta nhan thay chuong trinh lam
viéc kha t6t khi khuén mat ngudi nhin thay rd, khong bi che khuat va do sang ctia anh
on dinh. Véi co s6 dir lidu cac khudén mit thu duoc ndy co thé gitp ich rat nhiéu trong
viéc xdy dung dugc cac chuong trinh nhan dang khuoén mat. Hon nita, n6 con la nén
tang cho viéc xay dung cac chirc ning nhu theo vét nhiéu khuon mat cung liic, dém sé
luong nguoi trong video.
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ABSTRACT

Face Detection is a technology that is used to determine the location and size of people’s
face in any image. This technology detects features of a face and skips other parts of the image
such as buildings, trees, transportation, etc. Currently, it is applied in many fields for security
purpose. This paper will introduce a face detection method based on face approach using the
AdaBoost strong classifier. Based on this method, we can build face database automatically to
support face recognition.

Key words: building face database, face recognition, face detection
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