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TOm tit. Vi sw phdt trién nhanh chong cia tri tué nhdn tao trong nhitng nam gan day,
viéc ung dung tri tué nhan tgo vao cdc linh vuc an ninh, bao mdt, y hoc, gido duc... ngay cang
pho bién. M4t trong nhitng huwéng phét trién manh caa tri tué nhan tgo hién nay la kj thudt hoc
sdu. Pdy la mét linh viec chuyén sau trong Machine learning, diroc ing dung d@é gidi quyét cac
vén dé thyec té bang céch khai thac cac mang than kinh nhan tgo va md phéng viéc duwa ra cdc
quyét dinh ciia con nguwoi. Trong nghién citu nay, chiing téi dé xudat giai phap sir dung mang hoc
sdu dé trich xudt ddc trung khuén mat nham phuc vu cho viée danh gid mire dé tirong dong nham
nhdn dang ra dinh danh ngwoi twong 1ng. Gidi phap stz dung mang neural sau trong qué trinh
nhgn dang khuén mat mang lai dé chinh xdac dat 95,3%, dé chinh xac tang tir 8% dén 10% so véi
cdc phirong phdp truyén thong.

Ter khéa: Ky thudt hoc sau, nhan dang mat nguroi, mang neural nhan teo, mgng neuraltich
chdp
1 GIGI THIEU nguoi chua dugc ap dung vao thyc tién,
) cac tai liéu nghién ctructia cac nha khoa
hoc trong nudc vé giai phép nay con han
ché. Trong bai bao nay, ching t6i dua ra
mot giai phap ung dung k¥ thuat hoc sau
trong nhan dang mat ngudi nham nghién
ctru va ung dung ky thuat hoc sau dé xay
dung hé théng nhan dang mat ngudi, qua
d6 bao cao két qua thuc nghiém va danh
gia d6 chinh xac cua giai phéap.

Trong nhitng nam gan day, ki thuat
hoc sau (Deep learning) duoc nhiéu nha
khoa hoc nghién ctu phat trién va tng
dung sau rong trong nhiéu linh vuc nhu
tim kiém su sai khéac gira cac van ban,
phat hién gian lan, phat hién spam, nhan
dang chir viét tay, nhan dang hinh anh,
giong ndi... gop phan quan trong trong
viéc hd trg con ngudi trong nhiéu linh vuc ,
doi séng. Tai mot s quéc gia phat trién, ~ 2MANG NEURAI TICH CHAP HQC
ap dung giai phéap k¥ thuat hoc séu cho hé SAU ’ ‘ ’
thdng nhan dang khuén mat dé quan ly cac Trong cach tiép can truyén thong,
hoat dong thanh toan dién tir, gidm sat an mang neural nhan tao (con goi 1a mang
ninh mang lai hiéu qua va d chinh xac  neural) la mét mo hinh toan hoc hay md
cao. Hién nay, linh vuc nghién cau hocsau ~ hinh tinh toan duoc xay dung dua trén cac
duoc nhidu nha khoa hoc quan tam nghién ~ mang neural sinh hoc. Dang mang neural
ctru va cdng b cac bai bao lién quan, nhuy  nhén tao truyén thong c6 the duogc thé hign
trong [1-4]. O Viét Nam, giai phap tng  nhu hinh sau:
dung k¥ thuat hoc sau trong nhan dang mat
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Hinh 1. M6t s6 kiéu mang neural [1]
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Hinh 2. Qua trinh xir Iy thong tin ctia mdt ANN [3]

Qua trinh xtr ly thong tin cua mot
mang neural nhan tao dugc khai quat nhu
Sau:

Mang neural nhan tao dugc huén
luyén (Training) hay dugc hoc (Learning)

theo 2 k¥ thuét co ban do 1a hoc c6 gidm
sat (Supervised learning) va hoc khong
giam sat (Unsupervised learning).

hidden layer 1

input layver

Véi cach tiép can moi, ngudi ra xay
dung mang véi rat nhidu 16p an dugc goi
la mang neural sdu. Mang neural c6 céac
16p mang lién ké duoc két ndi day du véi
nhau,cu thé mdi neural trong mang dugc
két ndi v4i tat ca cac neural trong 16p lién
ké [1].
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Hinh 3. Mang két ndi day du voi ba 16p an
Mang neuraltich chdp sir dung bay  cuc bo nhim giam chi phi tinh toan va
tudng co ban: truong tiép nhan cuc bo, khong gian tham s6 cua mang.

trong sO chia sé va tong hop vdi pham vi
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Hinh 4. Mang neural tich chap [1]

Qua trinh tich chap dugc thyc hién tri tich chap. Bit dau voi mot truong tiép
nhu sau: Mat na tich chap dugc “truot” nhén cuc bg & goc trén bén trai:
trén toan bo hinh anh dau vao dé tinh gia

_cécno-ron dau vao Lép an dau tién

Hinh 5. Céac neural dau vao két noi cuc bd voi cac neural 16p an dau tién [1].

Sau do, “trugt” mat na tich chap D¢ nhan dang hinh anh, can nhiéu
sang phai mot neural dé két néi voi mot hon mot anh xa dac trung. Do do, mét 16p
neural an thu hai. tich ch@p hoan chinh bao gom céc anh xa

dac trung khac nhau:
28 » 28 input neurons first hidden laver: 3 x 24 x 24 neurons
I
[T

Hinh 6. Anh xa dic trung vao 16p an [1]
Duéi day 1a mot s6 cac dac trungthu vy dau vao (Hinh 8a). Ap dung max-
duogc sau khi huan luyén: pooling cho mdi anh xa dic trung riéng
Lop lam giam kich thudc: Trong biét. Néu c6 ba anh xa dic trung, cac 16p
max-pooling, mot don vi tong hop 1a két  tich chap va max- pooling két hop (Hinh
quéa dau ra kich hoat t6i da trong 2x2 khu  8b).
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Hinh 7. Anh xa dic trung trong cac hinh anh khac nhau [1]

hidden neurons (output from feature map)

max-pooling units

28 % 28 input neurons

3 » 24 x 24 neurons

— 3 x 12 % 12 neurons

1
L

N —
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Hinh 8. Mot s kiéu 1p trong mang [1]

3.GIAI PHAP NHAN DANG MAT
NGUOI

Giai phap nhan dang khudn mat
duogc thuc thi qua 2 giai doan:

Giai doan 1: Giai doan thu thap co
s& dir li¢u va huin luyén

Budc 1: Phat hién khuon mat. Cac
khuén mat duge danh diu tir cac hinh anh
video qua cac thuat toan phat hi¢n khudén
mit. O ddy ching t6i st dung thuét toan
phat hién nhanh khuén mat trong bai bao
[7], giai phap nay da dugc cai dit san trong
cac thu vién xt Iy anh OpenCV, Matlab.

Budc 2: Trich xuét dic trung. O day
hoc sau sé tién hanh xac dinh phan nao 1a
quan trong nhit cta khudn mat dé tién
hanh tinh toan do luong. Bang viéc sir
dung mang neural sau (DCNN) duoc huén
luyén dé hoc cac dic trung riéng biét bang

cach st dung 128 phan tir cho mdi khuén
mit. Tt 1a mdi khuon mat s& duge bicu
dién bang mét vector dic trung véi 128 gia
tri s6. Viéc nay dugc thyc hién thong qua
gia tri dau ra cua 16p két ndi day da cudi
cua mang hoc sau thong qua ham activate.
Nghia la trong truong hop nay ching t6i
khong sir dung DCNN dé phan 16p dit liéu
ma chi dung dé trich xuat dic trung phuc
vu cho qua trinh nhin dang so khép ¢ giai
doan 2.

Budc 3: Luu trir mo6 hinh va dac
trung vao co s¢ dir li€u. Budc nay thuc
hién luu trit cac tham sb trong kién trac
mang sau khi huin luyén (mé hinh) va bo
vector dac trung cua cac khuon mat cua
mbi ddi tuong.

Giai doan 2: Nhan dang

Budc 1: Phat hién khuon mat: Tim
kiém céc khudn mit c6 anh can truy xuét.



Panh diu vi tri cua khuon mit trong hinh
tuong tu bude 1 ¢ giai doan 1.

Bude 2: Tién xtr 1y:Thuc hién céc
qua trinh loc nhiéu, chuan héa hinh anh.

BudGe 3: Trich xuat dic trung: St
dung mo hinh mang neural sau dé trich
xuét vector dic trung voi 128 gia tri dac
trung cho tirng khuon mat.

Budc 4: Nhan dang: Vector dac
trung khudén mat dugc so sanh voi cac
vector tinh nang dugc luu trir trong co s&
dir liéu bang phuwong phap Facenet [8] véi
d6 do twong ty bang ham khoang cach
Euclide. Két qua tra vé 13 tén ciia nguoi
can truy van bang nhan dang khudn mat.

Qua trinh huin luyén mang
neural tich chip sau

Quéa trinh huan mang neural tich
chap sau duoc thyc hién qua céc tién trinh
sau: Pau tién cung cap cac hinh anh dau
vao véi hinh anh dap tng c6 chia ddi
tuong khudn mat. Sau khi thu thap cac tap
dir liéu dau vao, qua trinh phét hién khudn
mét trong anh duoc thyc thi. Két thic qué
trinh phat hién khuébn mat ta sé thu dugc

cac hinh anh duoc cat tir tap dir liéu anh
dau vao. Qué trinh phat hién duoc dién ra
lien tuc dam bao tim kiém toan bo cac
khudn mat c6 trong anh.

Sau khi thu duoc cac hinh anh khudn
mét duoc cat tir dix liéu anh, anh s& chuyén
dén qua trinh tién xa Iy nham thyc hién céc
qua trinh loc nhiéu, chuan héa hinh anh.
Két thuc qua trinh tién xt ly. Cac hinh anh
khubn mat duoc dua vao dao tao mé hinh
mang neural tich chap (CNN). Tai day
khudn mat dugc dao tao qua cac I6p trong
m6 hinh CNN. Céac khuén mat sau khi
duoc dao tao qua cac 16p s€ thu dugc cac
vec to dac trung, trén co s& cac vec to dac
trung, chuyén dén qué trinh dao tao phan
I6p. Qué trinh phan I6p duoc thuc thi, ing
véi mdi 16p sé 1a tap hop dic trung khuon
mit cho chinh d6i turong trong l6p do. Két
thic qua trinh phan 16p, cac chi sé va gia
tri thu dugc qua qua trinh dao tao dugc luu
lai trong file m6 hinh dao tao lam co s&
cho cac qua trinh nhan dang va trich xuat
cac nhan.

anh miu Phat hién Trich chon Di lidu dac
khudn mat khuén mat dic trung o
anh truy van Truy xudt dac
khudén mat trung lvu trie
Phat hién -z P Trich chon Phin loai
Tien xw 1y
khudén mat dac trung dac trung
Két qua
nhin dang

Hinh 9. Giai phap nhan dang khuon mat
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Hinh 10. Qua trinh huan luyén mang neural tich chap sau

4. THUC NGHIEM VA PANH GIA

Ngon ngir va cong cu lap trinh:
trong qué trinh thuc hién thuc nghiém
chung t61 da su dung ngdén ngir 14p trinh
python phién ban python 3.6 dé viét ma va
chay chuong trinh. Cong cu hd tro viét ma
python 1a IDE Pycharm két hop véi thu
vién ma ngudn md Tensorflow[5, 9] va
OpenCV [6, 10].

Qua trinh thuc ng

Thu thdp va xw ly dir liéu: Trong
phan nay c6 thé tién hanh thu thap hinh
anh khudén mat bang cach tai xudng céc
file hinh anh tr mang xa hdi facebook,
instagram, .. hodc thu thap bang cach chup
anh truc tiép. Trong nghién ciu nay,
chung toi tién hanh thu thap anh bang cach
chyp anh céc thanh vién trong l6p hoc
phuc vu tao mau dir liéu phuc vy huin
luyén va danh gia.

Hinh11. Hinh anh vi du tir tAp dir liéu anh khudn mit cho 8 danh tinh

Dir liéu anh sau khi thu thap duoc
dua vao qua trinh phat hién khuon mit dé
trich xut ra ving mat nhim tao mau. Qua
trinh nay duogc thuc thi bang cach chay file
“detector.py” cua thu vién OpenCV. Két
thiic qua trinh chay file thuc thi thu duogc
cac hinh anh khudn mit duoc cit trong tap

dir liéu anh ban dau. Trong thuc nghiém
ndy, cac mau anh khuoén mit dugc trich ra
va chuan hoa vé kich thudc size (182x182)
va duoc luu trir thanh cac file anh khudn
mat tao thanh bd co s& dit liéu huin luyén
va danh giad. Mot s6 vi du minh hoa trong
Hinh 11.



Hudén luyén mé hinh: Sau khi hoan
tat cac cong doan trong xit Iy trude dir lidu,
tién hanh huan luyén mé hinh bing cach
su dung ham huén luyén mang hoc sau
“training.py”  trong moéi  truong
Tensorflow. Hoan tit qué trinh huin
luyén, mo hinh dugc luu trir lai va phuc vu
cho ung dung sau nay.

Nhidn dang: Qua trinh nhan dang
theo cach tiép can trudc day bang cach st
dung ham c6 san “recognition.py” trong

moi truong Tensorflow. V&1 phuong phap

dé xuét chiing toi trich xuat tai 16p két nbi
day du dé thu dugc vector 128 dic trung
va dua vao bd so sanh Facenet dé nhan
dang ra danh tinh nguoi. Két quanhan
dang khuon mat ra nguoi twong ung dugc
khoanh ving va hién thi tén phia dudi
vung danh d4u khuon mat. Qua trinh nhan
dang duogc thuc hién trén may tinh ciu
hinh thip khong c¢6 hd tro GPU nham phu
hop véi tmg dung thuc té trong trudng hop
khong c¢6 hé théng may tinh cdu hinh cao.
Panh gia két qua

Bang 1. Thong ké két qua qua trinh tha nghiém hé théng nhan dang khudn mat sir dung
k¥ thuat Deeplearning

Lan . L x S6 nhan dan Sénhan Ty Ié chinh
thur Phuong phép S0 mau dung ) dang sai ’ Xac
Phuong phap PCA 600 494 106 82,33%

1 Phuong phap LBP 600 491 109 81,83%
Phuong phap dé xuat 600 560 40 93,33%
Phuong phap PCA 1000 841 159 84,1%

2 Phwong phap LBP 1000 858 142 85,8%
Phuong phép dé xuat 1000 942 58 94,2%
Phuong phap PCA 1200 1021 179 85,03%

3 Phwong phap LBP 1200 1024 176 85,33%
Phuong phép dé xuit 1200 1144 56 95,3%

Panh gia: anh that cia mot nhom ngudi trong 16p. Két

- Ty I¢ nhan dang chinh xac ¢ muc
t6t trong cac moi truong va anh sang tot.

- Toc @6 xir 1y: téc d6 xir Iy nhan
dang 5,2 hinh/gidy v&i cAu hinh may tinh
Core 15, 4GB RAM.

5. KET LUAN

Trong bai viét nay, chung t6i d trinh
baygiai phap tng dung k¥ thuat hoc séu
trong nhan dang mat ngudi. Khac vai cach
tiép can trudc, trong nghién ctru nay ching
t6i sir dung k§y thuat CNN dé trich xuat dic
trung phuc vu bg so sanh danh gia d¢ tuong
tw dé xac dinh danh nguoi qua khubn mat.
Dir liéu thuc nghiém duoc x@y dung trén

qua thuc nghiém danh gia ching t6i dua ra
mot s6 két luan nhu sau: vé toc do xir ly
trong qua trinh nhan dang dat muc d6 tiém
can chap nhan duoc véi tng dung thuc, do
chinh xac khi ap dung giai phap d& xuat co
d6 chinh xac ting tir 8% dén 10% so véi
cac ky thuat nhan dang thong thuong duoc
cai dat mac dinh trong thu vién xur ly anh.
Tur thyc nghiém va danh gia ching t6i nhan
thdy giai phap ung dung k¥ thuat hoc sau
trong trich xuat dic trung va so sanh dé
nhan dang khudn mat mang lai do tin cay
va chinh xac cao, c6 thé phét trién hoan
chinh dé &p dung vao céc hé thdng giam sat



an ninh, bao mat cua cac co quan, t6 chuec,
c& nhan c6 nhu cau sir dung.
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A SOLUTION FOR FACIAL RECOGNITION BASED
ON DEEP LEARNING

Abstract. Recent years, artificial intelligence has been growing rapidly. Artificial intelligence
based smart applications have been increasing popular such as monitoring security, medical image
processing, e-education, etc. One of the most important trend of artificial intelligence is deep learning
(DL) technique. It is a particularly important field in machine learning. DL has been successfully
applied to solve the practical applications. In this paper, a solution for facial recognition based on deep
learning technique is investigated and presented for improving accuracy and efficiency of the
recognition systems. The proposed approach based on the deep convolutional neural network achieved
95.3% accuracy, which is higher 8% to 10% precision rate than state of the arts.

Keywords: Deep learning, facial recognition, artificial neural network, convolutional neural
network.
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