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FACE DETECTION AND RECOGNITION SYSTEM
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TOM TAT

Nhén dang mdt nguwoi trong video la dé tai dang dwoc chii y trong nhitng nam gan day trong
linh viee thi gide mdy tinh. So véi nhdn dang trén anh tinh truyén thong, nhdn dang trén video
c6 nhiéu loi thé vé lwong thong tin dé tang do chinh xac va éon dinh. T uy nhién viéc nhan dang
danh trong video ciing gdp nhiéu khé khén vi sw bién thién I6n vé ti 1é khuén anh, chat lwong
danh trong video kém, d¢ chéi va tw thé khuén mdt thay déi, khuén mdt bi che phii. Bai bdo nay
dwa ra phwong phap nhdn dang khuoén mat trong video dwa vao anh cua cac khung hinh trong
video. Qud trinh nhén dang khuén mdt trong video gom ba céng doan chinh-Téach khuén mdt
diing thudt toan Haar-like, trich dac trung khuon mat dung PCA va nhdan dang dung mang no
ron da 16p. Thudt todn nhdn dang trong bdi nay dwoc kiém tra bang doan phim c6 1000
khung hinh. D¢ chinh xdc cua thudt toan nhan dang la 98%.

Tir khéa: Khung hinh trong video, ddc tinh Haar-Like, nhdn dang khuon mat, phan tich thanh
phan chinh, mang no ron, vector riéng, khuon mat riéng.

ABSTRACT

Face recognition in videos has been a hot topic in computer vision in recent years. Compared
to traditional face analysis, video-based face recognition has the advantages of more
abundant information to improve accuracy and robustness, but also suffers from large scale
variations, low quality of facial images, illumination changes, pose variations and occlusions.
The paper presents a method for face recognition based on video-image based methods. The
proposed method consists of three stages: face detection using Haar-Like feature, feature
extraction using principle component analysis, and recognition using the feed forward back
propagation Neural Network. The algorithm has been tested on a video with 1000 frames
(1000 images). Test results gave a recognition rate of 98%.

Key words: Video frame, Haar-Like feature, Face recognition, Principal component analysis
(PCA), Artificial Neural network (ANN), Eigenvector, Eigenface.

L. Giéi thi¢u video. Phdn doan khudén mat s& xac dinh vi tri
) , mat mii, miéng, va cac thanh ph?m khac cua

Mot he thong nhan dang mat nguoi thong khuoén mit va chuyén két qua nay cho budc ruit

trich ddc trung. T nhing thong tin vé& cac
thanh phan trén khudén mit, chung ta c6 thé d&
dang tinh duoc véc-to dac trung trong budc rut
trich dac trung. Nhitng véc-to dac trung nay sé
1a dir liéu dau vao cho mot mé hinh da duge
huin luyén trudc dé phan logi khuén mgt. Bén

thuong bao gdbm bdn budc xir 1y sau: phét hién
khuoén mat (face detection), phan doan khuon
madt (face alignment hay segmentation), rit trich
dac trung (feature extraction), va phan 16p
khudén mat (face classification). Phdt hién
khuon mat: di tim va dinh vi nhiing vi tri khuén
mat xuét hién trong anh hoac trén cac frame



canh nhiing budc chinh néu trén, chung ta con
¢6 thé ap dung tham mot sé budc khac nhu tién
xit Iy, hdu xir [y nham lam ting d6 chinh xac
cho hé théng.

Do mét sd thong s6 nhu: tu thé khuon mat,
do sang, diéu kién anh sang,v.v..., phat
hién khuon mat dugc danh gia la budc kho
khin va quan trong nhit so véi cic budc
con lai ctia hé thong,
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Hinh 1: Cac budc chinh trong mot hé thong
nhan dang mat nguoi

I1. Thuét toan dé nghi :

Trong dé tai nay nhém tac gia sir dung thuat
toan Haar-Like dé tach khuon mit ra khoi
khuon hinh. Haar-Like 14 thuat toan 6n dinh
va dugc sir dung phd bién thong qua OPEN
CV hoic thu vién lién két dong DLL chinh
vi vay vigc viét chuong trinh str dung thuat

Tap Chi Khoa Hoc Gido Duc Ky Thudt (S6 22/2012) )
Trwong Pai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

todan nay rat thuan tién. Dbi voi giai doan
trich dac trung va phan 16p khuon mét ta co
thé dung PCA hodc noron riéng r&. Tuy
nhién néu ta chi dung PCA va dua trén
khoang cach Euclide dé xac dinh tmg cur
vién thi do chinh xac trong viéc nhan dang
khong duoc cao. Néu ta dung mang noron
dé nhan dang thi do chinh xac kha cao[5]
tuy nhién khi tap miu 16n thi ta phai tang s6
nit mang dé tang nang lyc hoc cua mang
din dén téc do nhan dang cia mang s€
giam. Chinh vi vdy trong d& tai ndy nhom
tac gia sir dung PCA & trich dic trung con
mang no ron s€ dong vai trd phan lop
khuo6n mat. Br:ing vi¢e st dung PCA dé trich
dic trung ta da giam dang ké s6 luong mau
hoc cho mang no ron.
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Hinh 2: So db chi tiét hé théng nhan dang
khudn mat



Tach Frame:
Video tir camera s€ dugc tach thanh ting
khung hinh(frame) ta c6 thé xem mdi
khung hinh 1a mot anh tinh dé xu 1y.
Phat hién va tach khuén mat(Haar-
Like)
Khudén mat s€ dugc theo doi, phat hién va
tach ra khdi tung frame hinh dung thuat
toan Haar-Like[6].

-

Hinh 3:Tach khuén mat dung Haar-Like.
Tién xir Iy
Anh khudn mit sau khi duoc tich duogc
dua vao chuan hoa kich thude vé kich
thude cho trudc X*Y pixels(trong dé tai
nay tadc gid st dung kich thudc 92x92
pixels). Sau d6 anh dwoc cén bang
histogram dé tang hiéu qua nhan dang.
Trong giai doan huan luyén anh qua khau
tién xu ly s€ dugc dua vao thu vién anh
mau.
Trich dac trung(PCA)
Dau tién ta s& di tinh tap khudén mit riéng
tir thu vién anh mau. Moi mot khuon mit
c6 thé dai dién bang viéc két hop tuyén
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tinh ciia cac khudn mit riéng.Va ta co thé
tinh gan ding bang cach chon M’ khudn
mat riéng tot nhit tic 1a nhitng khudn
mit riéng co gia tri riéng 16n nhat. N6
miéu ta sy bién thién 16n nhét trong tap
anh mau. M’ khudn mit riéng nay tao ra
mot khong gian con M’ chiéu goi 1a
“khong gian khuén mit”. cta tat ca cac
khudén mit c6 thé tdn tai. DE tinh tap
khuén mdt riéng nay ta st dung thuat
toan PCA trong [1],[2]. Gid st ta co thu
vién 4nh ry,T3,...,T,, v6i mdi 4nh 1a

I(x,y). Chuyén mdi anh thanh mét vector
ta s€ c6 ma tran thu vién anh (mxp) trong
d6 p=xx y. Trinh tu tinh PCA[3]:

Tinh khuén mit trung binh:

1
w=—)._.T 1
?n'l—lt @

Trir mdi anh cho mit trung binh:
¢p;,=r;—w,i=1,2,..,m (2

bit: A = [¢y, ¢5,..., P,,] ta duoc

ma tran hi¢u co kich thudc m xp.

XAy dung ma tran covariance:
_ T

cmm - Amp X Apm (&)

Tinh vector riéng V,,,, va tri riéng A,,, cla

ma tran C su dung phuong phap Jacobi
va sap xép vector riéng theo tht tu gia tri
riéng 16n nhét.

Tinh khuon mat riéng:

U = Z;?:l GnVin k=12,..,m (4)

Thay vi st dung m khudn mat riéng ta co
thé su dung m’ khuén mat riéng voi
m’<m.



Dya vao khuén mat riéng ta tinh vector
khudn mit bang phuong trinh:

W,=Ul(r—w),k=12,.,m(®)
Tr d6 tao ra vector dac

T = [wy,w,, ..., W]

Ta c6 thé tai tao lai khuén mat bang phuong
trinh:

r' = w+ ¢ 6)

trung:

trong d6 pr = 2 i ow; U;

Trong dé tai nay nhém tac gia chon 3 ngudi
lam mau véi s6 lwong anh mdi nguoi 1a 40
voi cac tu thé chinh dién, trai, phai, ngudc
1én trén, xubng dudi khac nhau. Nhu vay
tong s6 anh 1a 120. S6 khudn mat riéng ta
c¢6 thé chon sao cho it nhit nhung van dam
bao dugc dd chinh xac trong qua trinh nhan
dang.

Hinh 4: Anh cac khuén mat va anh trung
binh
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Huan luyén mang no ron
Tap dnh mau sau khi qua khau trich dic

trung PCA tao ra vector dic trung or duoc

dua vao ngd vao cia mang no ron dé huan
luyén. Trong dé tai nay tac gia dung mang
no ron MLP 1 16p 4n. Ngé ra c¢6 3 nit dai
dién cho 3 nguoi.

Layer Layer
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|

Hinh 5: Kién triic mang no ron
Ham kich hoat cho ngo ra cua lop vao la
tansig va 16p ra 1a logsig.
Thuat toan hoc theo phuong phap thich nghi.
Sau diy 13 qua trinh huén luyén:
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Hinh 6: Téng sai s6 binh phuong trong qué
trinh luyén tai chu ky thur 362

5 Gradient = 556.3892, at epoch 362
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Learning Rate = 1.3762e-010, at epoch 362
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Hinh 7: Qua trinh huén luyén



Chay thir nghiém chuong trinh véi s6 luong
anh trong tap méu 1a 120, video kiém tra co
s6 frame 1a 1000 v&i cac goc mat quay khac
nhau va camera rung dong khi thu hinh.

So So SO lugng | Do bo
mat luong frame chinh chinh
riéng | anh xac Xac
nhan
nhan dang trén tdp | trén tap
dang dung mau kiém tra
dung trong
trong video (%0) (%)
tap kiém tra
mau
30 120 951 100 95.1
60 120 983 100 98.3
80 120 973 100 97.3
120 120 964 100 96.4

Bang 1: Két qué thir nghiém.

So sanh véi thuat toan
K-means , Fuzzy Ant véi fuzzy C-
means.[4]:

Phuong phap ti 1¢ nhan
dang

K-means 86.75

Fuzzy Ant with fuzzy 94.82

C-means

Phuwong phap dé nghi 98.3

trong bai

Béng 2: Bang so sanh két qua.
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IV. Két luan

Thuat toan nhan dang cho phép nhéan
dang khuén mat véi do chinh xéac cao
voi goc nhin nghiéng khong qué 30 do.
Tdc do cua thuat toan 1a kha nhanh. Co
thé nhan dang cac video bi rung do
khong dung chan may quay. Thuat toan
nhan dang khudén mat trong video két
hop gitra phuong phap phan tich thanh
phan chinh(PCA) va mang no ron dem
lai két qua kha cao. Két qua duoc so
sanh v& thuat toan K-means va Fuzzy
v6i fuzzy C-means va két qua cho thay
thuat toan dugc dé nghi trong bai co do
chinh x4c cao hon. Trong bang 1 chiing
ta c6 thé thdy do chinh xac thay ddi tuy
theo s6 khuon mait riéng va do chinh
xéac dat cao nhét 1a 98.3%. Chi nhiing
khuén mat riéng co6 gia tri riéng cao
nhat méi thuc su can thiét cho viéc
nhan dang. Nhu ta thdy trong bang 1
voli M=50 thi d0 chinh xac dat cao
nhét.

Bang cach chon PCA dé trich dic trung
ta d3 giam sb chiéu cua khong gian
mau chi con bang sd mit riéng twong

ung voi tri riéng cao nhat.
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