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MANG NO-RON TiCH CHAP (CNN) VA MANG VGG16
TREN HE THONG NHAN DANG KHUON MAT THO1 GIAN THUC

CONVOLUTION NEURON NETWORK (CNN) AND VGG16 NETWORK
ON REAL-TIME FACE RECOGNITION SYSTEM

Vién Thanh Nha'", Tiép Sy Minh Phung’',
Pham Thanh Céng? Nguyén Thanh Tung?, Lé Pinh Phu Cudng?

TOM TAT

Nhén dang khuon mat ngudi dugc coi la mot chl dé dugc nghién cu nhiéu trong linh vuc thi gidc mdy tinh.
Kha nang tu dong nhan dang va xac thuc khuon mat nguai bang hinh anh thai gian thuc 1a mt khia canh quan
trong trong giam sat, bao mét va cac linh vuc lién quan khac. C6 cac ting dung riéng biét gitip xac dinh cac ca nhan
tai cac dia diém cu thé gidp phat hién nhiing ké xim nhap. Nhan dang thai gian thuc Ia bat budc cho cac muc dich
gidm sdt. Mot s6 phuong phap hoc mdy cling véi bo phan loai dugc st dung d&€ nhan dang khudn mét. Cong viéc
nay gidi thiéu mot hé thong Nhan dang khudn mat thoi gian thuc mdi. Qud trinh nay dugc chia thanh bdn budc
chinh: (1) thu thap co s¢ dit liéu, (2) nhan dang khudn mét dé xéc dinh nhiing nqudi cu thé va (3) danh gia hiéu
sudt. Tai budc dau tién, hé thong thu thap 7890 khudn mat trong thi gian thuc cla 14 khudn mat nguoi bang
camera c6 d0 phan gidi 1920*1080. Budc thir hai, thuat toan nhan dang khudn mat nqudi tai thoi gian thuc dugc st
dung d& nhan dang khudn mét véi mdt co s& dit liéu da biét. Déi véi Nhan dang khuon mat trong thai gian thuc,
VGG-16 véi hoc chuyén giao va mang na-ron tich chap (CNN) duoc st dung. Hé thong dé xudt nay dugc thuc hién
bang thu vién Keras. Cudi cting, hiéu sudt cta hai bg phén loai nay dugc danh gia qua cac théng s6 nhu: do lap lai,
do thu héi, diém F1va do chinh xdc.

Tirkhéa: Hoc sdu; mang no-ron tich chdp (CNN); VGG 16, xdc thuc khudn mdt; hinh dnh khudn mat thoi gian thuc.

ABSTRACT

Face Recognition is considered as a heavily studied topic in computer vision field. The capability to
automatically identify and authenticate human's faces using real-time images is an important aspect in
surveillance, security, and other related domains. There are separate applications that help in identifying
individuals at specific locations which help in detecting intruders. The real-time recognition is mandatory for
surveillance purposes. A number of machine learning methods along with classifiers are used for the recognition of
faces. This work introduces a new real time face Recognition system. The process is broken into four major steps:
(1) database collection, (2) face recognition to identify particular persons and (3) Performance evaluation. For the
first step, the system collects 7890 faces in real time for 14 persons using a camera with resolution of 1920*1080.
Second step, efficient real time face recognition algorithm is then used to recognize faces with a known database.
For real time face Recognition, VGG-16 with Transfer Learning and Convolutional Neural Network (CNN) are used.
This proposed system is implemented using Keras framework. Lastly the performance of these two classifiers is
measured using of precision, recall, F1- score and accuracy.

Keywords: Deep learning; Convolutional Neural Network (CNNs); VGG16, face authentication; real time face
images.
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1. GIGI THIEU

Nhan dang khuon mat la moét
chu d@é co lién quan trong linh
vuc sinh trdc hoc. N6 dang dugc
st dung trong mét sé Ung dung
ngay nay do su xuat hién clia n6
trong nhirng nam gan day. Cac
van dé va su phat trién trong
nhan dang khuén mat da va
dang thu hut rat nhiéu nha khoa
hoc lam viéc trong linh vuc thi
giac may tinh, nhan dang mau va
sinh trdc hoc. Cac thuat toan
nhan dang khuén mat khac nhau
da dugc st dung trong cac Ung
dung da dang nhu lap chi muc va
nén video thudc linh vuc sinh
trdc hoc. Cac khai niém nhan
dang khuén mat c6 thé duoc su
dung dé phan loai nodi dung da
phuong tién va giup tim kiém
nhanh chéng cac tai liéu ma
ngudi dung cudi quan tam. Mot
co ché nhan dang khuén mat
toan dién cé thé dugc héd trg
trong céac linh vuc nhu gidm sat
va khoa hoc phap y. N6 cling c6
thé dugc st dung trong cac linh
vuc thuc thi phap luat va xac
thuc hé théng bao mat va ngan
hang. Ngoai ra, né cling cung cap
quyén kiém soat va quyén truy
cap uu tién vao cac khu vuc dugc
bdo mat va nguci dung dugc ay
quyén. Cac van dé vé nhan dang
khuén mat tham chi con c6 y
nghia hon sau khi khiing b6 gia
tang doét bién trong nhiing nam
gan day. N6 lam giam phan 1én
nhu cau vé mat khau va co thé
cung cap bao mat nang cao. Déi
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vGi diéu nay, nhan dang khuén mat nén dugc s dung véi
céac co ché bdo mat bé sung.

M3c du nhan dang khudn mat phat trién nhanh chéng
va dugc danh gia la mét co ché xac thuc quan trong, cac
thuat toan dugc st dung dé nhan dang khudén mat van
chua dugc phat trién dang ké. Da gan hai thap ky ké tu khi
nhan dang khuén mat xuat hién nhung moét hé théng toan
dién c6 kha nang tao ra két qua tich cuc trong diéu kién
thai gian thuc van chua dugc phat trién.

Cac hé thong nhan dang khuén mat hién dai danh cho
cac méi trudng phuc tap da thu hat sy cha y rat I6n trong
nhiing thap ky gan day. Hé théng nhan dang khuén mat
dugc tu déng hoéa la mot cdng nghé dang phat trién thu
hat dugc nhiéu sy quan tam. Tén tai cac thuat toan théng
thudng khac nhau, dugc st dung dé phat trién danh mau va
anh tinh. D6 phuc tap cda dir liéu dugc tang |én trong hinh
anh mau khi cac pixel dugc anh xa vao khéng gian chiéu
cao. Diéu nay lam gidm dang ké do6 chinh xac va hiéu qua
XU ly ctia nhan dang khuén mat [1]. Trong nhirng ndm gan
day, ngudi ta suy ra rang hoc sau hoat dong tét hon rat
nhiéu déi véi cdc mau Ién. Ngugc lai, ngudi ta cling quan
sat thdy rang cac ca ché hoc may thong thudng cé thé hoat
dong t6i uu trong cac bé dit liéu tuong déi nho hon.

Nghién clu nay dé xuat hudng xdr ly hinh anh mau dé
nhan dang va phat hién khuén mat véi dé chinh xac cao
trong thai gian thuc. CNN (Mang no-ron tich chap) cung véi
VGG-16 da dugc chung t6i sir dung dé nang cao dé chinh
xac clia nhan dang. Hé théng st dung hoc sau dé nhan dang
khuén mat moét cach chinh xac. Hé théng nay sé c6 kha nang
nhan dang nhiéu khuén mat hon cé thé dugc st dung dé
tim kiém nghi pham vi cac sai sot dugc gidm dang ké.

2. NHUNG NGHIEN CUU LIEN QUAN

Céc phuong phap nhan dang khuén mat théng thudng
phu thudc rat nhiéu vao cac tinh nang nhu boé mo ta két
cdu va cac canh. Nhing tinh nang nay dugc két hop véi
mot s6 phuong phap hoc may nhat dinh nhu PCA-Phan
tich thanh phan chinh, SVYM - May vecto hd trg va LDA -
Phan tich phan biét tuyén tinh. Su phtc tap lién quan dén
cac phuong phéap nay khién cac nha khoa hoc tap trung
vao cac phuong phap khac nhu phuong phap bat bién
chiéu sang [5, 6], phuong phap bat bién dit ra [4] va
phuang phép bat bién tuéi [2, 3.

Apoorva va cong su [7] da trién khai bo phan loai Haar
st dung camera giam sat d€ nhan dang khuén mat. Hé
théng c6 bon budc tuan tu bao gom: (1) dao tao hinh anh
thai gian thuc (2) nhan dang khuén mat véi sy trg gilp cla
bd phan loai Haar (3) so sanh hinh dnh thoi gian thuc véi
hinh anh dugc chup tir may anh (4) thé hé két qua theo su
so sanh. Haar dugc sit dung dé phat hién khuén mat mot
cach manh mé trong cac tinh huéng thai gian thuc. Nhan
dién khuén mat s dung moét thuat toan dugc goi la xép
tang Haar. Cac khuén mat cé thé dugc theo d6i va nhan
dang trong nén tang Thu vién CV M&. Trong trudng hop
nay, muc dé chinh xac la kha cao. Mét hé théng dugc goi la
Aadhar da dugc An P6 4p dung dé cong nhan cac cong
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dan. Néu co s& d liéu nay dugc sir dung lam ca sé dit liéu
cho ngudi dan, thi ngudi dan dia phuong va ngudi nuéc
ngoai c6 thé dé& dang nhan ra. Théng tin nay cudi cing cé
thé dugc st dung dé xac dinh nguai dé cé phai la téi pham
hay khong.

Raj [8] da dé xuat mot PCA dé nhan dang khudn mat
trong thai gian thuc. Hé théng dugc dé xuat hiéu qua vi né
st dung hé théng nhan dang khuén mat dua trén C++ va
OpenCV. Hé théng st dung cac bé phan loai khoang cach
khac nhau dé trich xuat déi tuong dia ly. Cac bd phan loai
khodng cach chinh dugc dp dung & day la khodng cach
Mahalanobis, Khodng cdch Manhattan va khodng cach
Euclidian. Ty Ié nhan dang ly tudng dat dugc khi s& dung
khodng cach Mahalanobis dugc udc tinh la khodng 92,3%.
Diéu nay t6t hon khi so sanh véi 73,1% thu dugc khi st
dung PCA binh thudng. Hiéu suat cao hon hé théng cua
ching phan Ung vaéi cac truy van nhan dang khuoén mat
trong khodng thai gian uéc tinh a 0,2 giay.

Bah va Ming [9] dé xuat mot LBP (Mau nhi phan cuc bo)
dé nhan dang khuén mat. Diéu nay dugc st dung cliing véi
cac phuong phap xt ly hinh anh khac nhu Can bang biéu
dé, Bé loc song phuaong, Tron hinh anh va Diéu chinh dé
tuong phan dé cai thién d6 chinh xac téng thé clia hé
thong. Cac ma LBP dugc cai thién & day do d6 hiéu suat cla
hé théng dugc nang cao. Theo két qua thi nghiém,
phuong phép nay dang tin cdy, manh mé va chinh xac. N6
¢6 thé dugc sir dung trong moi trudng thuc té€ nhu mét hé
théng quan ly cham cong.

Kumar va céng su [10] da dé xudt hé thong thac
AdaBoost v6i Haar dé nhan dang khuén mat trong thoi
gian thuc. Hé théng nay thu gon phan 16n phuong sai. D&
xac dinh khuén mat ngudi, thac Haar dugc st dung cling
véi AdaBoost. LDA va PCA nhanh gilp nhan dang khuon
mat dé dang. Cac khuén mat phu hgp dugc st dung dé
danh dau su tham du trong phong thi nghiém. La mot hé
thong sinh trac hoc, day dang ngay cang dugc chap nhan
nhu mot hé théng cham cong thai gian thuc st dung céc
thuat todan nhanh chéng va hiéu qua. Ty Ié chinh xac cla
phucong phép nay cling tét dang ké.

Shieh va céng su [11] da dé xuat mét PCA véi Toi uu hoa
dém déng hat SVM d€ tao ra cac hé théng thdi gian thuc
nham nhan dang khuén mat. Pa s6 cac iing dung tuong tac
gilra nguoi va robot st dung phuong phap dua trén PCA do
kha nang giam kich thudc cia no. § day, PSO thuc hién lua
chon tinh nang trong khi SVM hoat déng nhu mot chuiic
nang phu hgp cta PSO d6i vGi cac van dé phan loai. Két
qua chi ra rang hé théng dugc dé xuat daon gian hoa cac
tinh ndng mot cach toan dién trong khi dat dugc dé chinh
xac phan loai cao.

Shubha va Meenakshi [12] dé xuat mét LBP nhan dang
khuén mét thdi gian thuc. Hinh anh khuén mat duogc thé
hién bang cach st dung théng tin vé két cau va hinh dang.
Dé dai dién cho khuén mat mot cach toan dién, vung mat
dugc chia thanh cac phan khac nhau. Biéu dé LBP sau dé
dugc tach ra va dugc két hgp thanh mét biéu d6 duy nhat.
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Sau do, nhan dang khuon mat dugc st dung bd phan loai
Hang x6m Gan nhat. Viéc xac thuc thuat toan dugc thuc
hién bang cach tao ra m6t moé hinh nguyén mau st dung
may tinh bang don Raspberry Pi va MATLAB. Két qua chi ra
rang ty 1& nhan dang khuén mat clia thuat toan LBP tuong
d6i cao hon khi so sanh véi cac phuong phap tiép can khac.

Zhang va cong sy [13] da dua ra mot thuat todn manh
mé va hiéu qud c6 thé thuc hién nhan dang khuén mat &
nhiing nén phc tap. N6 dugc thuc hién véi su trg giup cua
mot chubi cac ché dé xu ly tin hiéu bao gom PCA, Haar like
feature, LBP, cascade classifier va Ada Boost. Thuat toan nay
st dung b6 phan loai tdng dé dao tao cac bd do tim mét va
khuén mat cé do chinh xac. Cac dac diém trén khuén mat
dugc trich xudt bang cach st dung bd mé ta LBP cb thé
phat hién khuén mat mét cach nhanh chéng. Phat hién
mat dugc thuc hién bang cach st dung thuat toan clng
giup gidm ty 1&é nhan dién khuén mdt gid. Thuat todn PCA
dugc st dung dé nhan dang khudén mat mét cach chinh
xac. Thuat toan nhan dang khuén mat dugc dao tao bang
cach st dung co s& dir liéu I6n ¢6 hinh dnh ctia khudn mat
va khéng phai khuén mat. Ty Ié chinh xac cda cac thuat
toan déi véi nhan dang khuén mét cao.
3. PHUONG PHAP DE XUAT

Hé thong nay dugc chia thanh ba budc chinh nhu sau:

1. Thu thap cos& di liéu

2. Nhan dang khuédn mat dé xac dinh nhiing ngugi cu
thé

3. Daénh gia hiéu suat.

Database collection

=
£ A \ 4

g VGG-16 Deep
z Convolutional Convolutional
f Neural Network Neural Network
¢ (CNN) (DCNN)

[

A

Y
{ Performance evaluation J

Hinh 1. Hé thong nhan dién khuon mat

D6i véi budc dau tién, hé théng thu thap cac khuén mat
trong thai gian thuc. Co s& dit liéu bao gém 14 ngudi khac
nhau & dang 1056 hinh anh cé d6 phan giadi 112*92. Trong
budc thd hai, Mang no-ron héi tu (CNN) va Mang no-ron
hoi tu sdu VGG-16 (DCNN) dugc gidi thiéu dé nang cao do
chinh xac ctia nhan dang. Cudi cing, danh gia két qua cda
hai bo phan loai nay dugc thuc hién bang cach st dung dé
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chinh xac, thu héi, diém F1, d6 chinh xac. Trong thdi gian
thuc, cdc bd phan loai nay nhan dang khudn mat véi do
chinh xac cao. Cac khéi xdy dung nhan dang dugc hién thj
trong hinh 1.
3.1. Tién xt ly anh dau vao

Budc nay ching toi s dung Real-time camera cé do
phan giai 1920*1080 dé quay lai hinh anh khuén mat &
nhiéu géc dd khac nhau trong thai gian 5 giay. Sau dé
chung t6i tién hanh tach cac khung hinh & trong video
thanh cac anh don. Sau d6 ching téi thuc hién trich xuat
dac trung clia khuén mat bang cach sit dung thu vién
OpenCV4 va bo phan loai haarcascade_frontalface va ta sé
dugc bd di liéu khudn mat & nhiéu géc dé khac nhau véi
kich c6 224%*224. Sau d6 ta thuc hién chia tap dir liéu nay
thanh 2 tap huan luyén (train) va kiém tra (test) bang cach
st dung thu vién split-folders, ta sé c6 dugc tap di liéu
huan luyén nhu hinh 2.

Frame11 Frame1i4 Frame16
png png png
— e —

Frame26 Frame27 frame28
pNng png png
— e |

Frame42. Frame43. frame45s
png png png

Hinh 2. Tép dit liéu huan luyén
3.2. Nhan dién khuén mat véi CNN

Convolutional Neural Network (CNN) hay con dugc goi
la mang No-ron tich chap la mot trong nhiing mé hinh cla
Deep Learning. Tac dung cta thuat toan nay chinh la tao ra
nhiing hé théng thong minh, cé su phan tng véi d6 chinh
xac cao. Vi du nhu Facebook, Google, da dua vao san pham
ctia minh chiic nang nhan dién khudén mat,... Ung dung co
ban nhat cla thuat toan nay la phan 16p, tuc la phan biét
hoac la cai nay hoac la cai kia, tic la khi dua hinh anh vao
may tinh, né sé la cac diém anh hai chiéu va diéu CNN thuc
hién d6 la khi cac di€ém anh thanh dgi thi may tinh van biét
dugc do la hinh anh gi.

CNNs dugc chia thanh 3 chiéu: réng, cao, sau. Céc
Nag-ron trong mang khéng lién két hoan toan vai toan bo
Na-ron ké dén ma chi lién két t6i mot vung nho. Cudi cung,
mot tang dau ra dugc t6i gian thanh vec-to cla gia tri
Xac suét.

CNNs gém 2 thanh phan:

Phan tang an hay phan rat trich dac trung: Trong phan
nay, mang sé tién hanh tinh toan hang loat phép tich chap

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

(Convolutional layer) va phép hgp nhat (pooling) dé phat
hién cac dac trung.

Phan phan I6p: Tai phan nay, mét so6 16p cac lién két day
du (Fully Connected) sé déng vai tro nhu mét bo phan I6p
cac dac trung da ruat trich trudc dé. Tang nay sé dua ra xac
suat ctia moét déi tuong trong hinh 3.

[T34T]

T " m oo p— . pooL A LTS S
mry (CONVOIUION + LU FOOUNG  CONVOLUTION + RELU  POOLING PR L it SOTMAN

Y Y
HIDDEN LAYERS CLASSIFICATION

Hinh 3. Cau trdc ciia CNN (Ngudn https://www.mathworks.com)

Lép tich chap (convolution): Trong CNN, qua ma tran
mat thoi gian thuc dau vao, mét ma tran con dugc goi la
hat nhan dugc chuyén qua dé tao ra mét ban doé dac trung,
dugc st dung trong ISp ti€p theo. Mét phép toan trong
toan hoc dugc goi la tich chap dugc thuc hién bang cach s
dung Kernel trugt qua ma tran mat thaoi gian thuc dau vao.
Trén méi vi tri, nhan ma tran khuén mat dugc thuc hién va
thém tap hop két qua vao ban do tinh nang cuéi cung. Vi
du: hay st dung xem xét bd loc hat nhan 2 Chiéu la K va
dau vao hinh anh 2 Chiéu la I. Trong truéng hop nay, hinh
anh phuc hop dugc tinh nhu thé hién trong céng thuc (1):

(i, /) =Zm3n (m,n)(i —m,j—n) (M

Cac ham kich hoat phi tuyén tinh (ReLU): Nut sau I6p
tich chap duoc goi lIa ham kich hoat. Don vi tuyén tinh da
chinh luu (ReLU) c6 thé dugc coi la ham tuyén tinh ting
phan, sé cung cip dau ra dudi dang dau vao néu no la sé
duong, hodc néu khéng dau ra sé dugc cho bang khong.
Biéu thuc cdia ham ReLu 13 R (z) = max (0,z) ham va hinh anh
dao ham ctia né dugc thé hién trong hinh 4.

RelU function

a=max(z,0)

Hinh 4. Ham kich hoat ReLU

Lép téng hgp (Pooling): Nhugc diém 16n clia dau ra ban
d6 tinh nang cta I6p CNN Ia no ghi lai tat ca cac tinh nang
@ vi tri chinh xac clia dau vao. Diéu nay cho thay rang khi
xoay, cat xén hodc bat ky thay déi nao khéac ddi véi dau vao,
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hinh &nh khuén mat sé tao ra mot ban d6 dic diém hoan
toan khac. D& khdc phuc van dé nay, 1dy mau theo cac 16p
phtc hgp khéac nhau dugc théng qua. Lay mau giam trong
trudng hop nay dat dugc bang cach trién khai mét 16p gop
sau |p phi tuyén tinh. Cha yéu c6 hai loai chiic nang téng
hop trong CNN dugc thé hién trong hinh 5. Trong cong viéc
nay, tinh nang téng hop t6i da dugc tuan theo dé nhan
dang hinh anh khuén mat.

1111214

max pool with 2x2
516|718 window and stride 2 6 8
sl2(1]o0 134
11234

Hinh 5. Ldp Pooling (Nguon: https://www.Viblo)

L&p dugc két néi day da (FC): Bau ra cudi cling clhia Lép
téng hop cudi cung déng vai trd la dau vao cla Lép dugc
két néi day du trong CNN. Mot hodc nhiéu 16p c6 thé co
trong nay. Két néi day du cho thdy, moi nat trong I6p ban
dau dugc két ndi véi moi nut cua I6p ti€p theo nhu minh
hoa trong hinh 6.

r

O

"
- - - - - - —

Hinh 6. Ldp két ndi day da
Tién hanh phan loai khuén bang bang doan ma nhu
hinh 7.

history model.fit(train_images, train_labels, 1,
(test_images, test_labels))

Hinh 7. Phan loai khudn mat véi CNN
3.3. Nhan dién khuén mét véi VGG16 va hoc chuyén giao

VGG16 dugc coi la mé hinh CNN nang cao AlexNet bang
cach thay thé cac bd loc co kich thudc hat nhan khéng 16
(11 va 5 trong hai I6p phuc hgp dau tién) cé nhiéu bé loc
kich thudc hat nhan 3x3 tuan tu. Hinh dnh cla céc khuén
mat dugc chuyén qua céc I6p phic hap véi céc bo loc co
trudng ti€p nhan t6i thiu: 3x3 (day la kich thudc nhé nhat
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can thiét dé thu thap khai niém lén / xuéng, trai / phai va
trung tam). N6 s dung cac bo loc tich chap 1x1 trong mét
cdu hinh c6 thé dugc xem nhu 1a chuyén déi tuyén tinh cac
kénh dau vao khac nhau. Téng hop khéng gian dugc thuc
hién béng cach st dung 5 16p t8ng hop téi da theo sau mot
vai I68p tich chap (moi 16p tich chap khdng theo sau bang
téng hagp t6i da). Su sdp x&p tucng tu clia cac 16p ho boi téi
da va cac I6p tich tu dugc thuc hién nhat quéan trong toan
bo kién tric. G phan cudi, né c6 2 16p Bugc két néi day du
ngay sau dé la softmax cho dau ra. 16 trong VGG16 chi ra
rang n6 c6 16 ldp véi cac trong lugng lién quan. Hoc
chuyén tiép co6 thé cai thién hiéu suat hoc tap dang ké. Y
tudng c6t 16i dang sau viéc hoc chuyén tiép la mugn cac
hinh anh khuén mat dugc dan nhan dé dat dugc hiéu suat
cao hon trong linh vuc quan tdm cu thé. Viéc hoc chuyén
giao chiét xuat kién thuic tir cadc nhiém vu nguodn trudc day
sang cac nhiém vu dich ma & do, nhiém vu sau c6 rat it hinh
anh khuén mat dugc st dung d€ nhan dang khuén mit tai
hinh 10 [14].
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Hinh 8. Md hinh VGG16 (Nguon https://neurohive.io/en/)
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Hinh 9. M6 hinh VGG16 tom tat (Nguon https://neurohive.io/en/popular-
networks/vgq16/)
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Hinh 10. Hinh minh hoa hoc chuyén giao

& bai nghién cliu nay & dau ra tac gia chi st dung 1 16p
I6p két ndi day du véi 1024 don vi va 1 16p Dropout dé
tranh tinh trang overfiting c6 thé xay ra.
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Hinh 11. Dinh nghia mé hinh VGG16 ca nhém tac gia
4. THUC NGHIEM VA KET QUA

Qua trinh th& nghiém va huan luyén dugc thuc hién
trén hé thng may chd véi cdu hinh b xt ly nhu: CPU Intel
Corel9-10900K, bé nhé 64Gb RAM va 8Gb GPU RTX 2070
Super Ti. Hé théng dugc cai dat hé diéu hanh Ubuntu, moi
trudng Python 3.6, cac frameworks va thu vién co ban cho
hoc mdy (Machine Learning) nhu numpy, matplotlib,
tensorflow, keras,... thuan Igi cho viéc t6 chiic dir liéu phuc
vu chay th nghiém va luu tri két qua. Theo d6, chuang
trinh thi nghiém cla chdng t6i dugc xay dung trén moi
trudng Python va st dung frameworks clia tensorflow véi
giao dién thu vién keras, day la thu vién cung cép céc tinh
nang kha manh mé cho x{ ly anh va cho mé hinh Neural
network.
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Hinh 12. Biéu d6 CNN
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Hinh 13. Biéu d6 VGG16
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Két qua qua trinh huan luyén VGG16 trén tap di liéu
dugc thé hién trong hinh 13. D6 thi thé hién khi huan luyén
dur liéu st dung VGG16. K&t qua thé hién dugc hiéu qua
trén sé epoch va do chinh xéac trong qua trinh huan luyén.
Day la két qua 5 lan chay th nghiém. Két qua trén tap di
lieu dé cho két qua dod chinh xac phan I6p (accuracy) tét
hon so véi moé hinh VGG16.

5. KET LUAN

Thuat ng Sinh trdc hoc xac dinh DNA ctia mét ca nhan
cung vdi cac khia canh khac nhu dac diém khudn mét, hinh
dang ban tay cla ho,... Ngoai ra, cac khia canh hanh vi nhu
ch ky tay, giong néi va t6 hgp phim ciing dugc xem xét.
Trong nhiéu trudng hgp, tinh nang nhan dang khuén mat
ngay cang dugc chdp nhan va hoan nghénh hon trong cac
cdng nghé dua trén s6 liéu sinh hoc. Piéu nay gitup do
ludng dir liéu tu nhién clla mot ca nhan. Cong viéc nay dua
ra nhan dang khuén mat thai gian thuc bang cach st dung
cac phuong phap phan loai. Hé théng dugc dé xuat bao
gém ba budc chinh bao gém (1) thu thap hinh anh khuén
mat (2) so sanh hinh anh khudén mat thai gian thuc dugc
dao tao thong qua hai bé phan loai nhu CNN va VGG16 véi
hoc chuyén giao (3). So sanh két qua lién quan dén chi s
dd chinh xac, trong thai gian thuc, bd phan loai CNN va
VGG16 nhan dang khuén mat véi do chinh xac cao hon. Ca
hai b6 phan loai déu dugc thuc hién theo cach tuan tu. D6i
véi mdé hinh VGG16 dugc thuc hién dua trén viéc hoc
chuyén giao. Chuyén giao hoc tap cé y dinh trich xuéat
thong tin t& mot s6 nhiém vu nguén va ap dung né cho
mot nhiém vu dich. Vi vay, VGG16 cho d6 chinh xac dugc
cai thién hon so véi bo phan loai CNN. B6 phan loai dugc
trién khai v6i 7890 hinh anh khuén mat clia 14 ngudi khac
nhau. Hé théng dugc dé xuat c6 thé nhan dang thanh cong
14 khuén mat ngudi khac nhau, c6 thé hiiu ich trong viéc
tim kiém nghi pham vi d6 chinh xac ctia né cao hon nhiéu
s0 vdi cac phuang phép khac. Dua trén két qua nghién ciu
trén ta c6 thé hoan toan xay dung cac iing dung nhan dién
khudn mat cho d6i tugng sinh vién, giang vién. Day la co sG
dé ching t6i phat trién tiép va xay dung (ing dung cho bai
toan thuc tién nhu hé théng diém danh khuon mét cac sinh
vién trong 16p hoc, hé thdng nhan dién can bo tai co quan,
hé théng chdm cong, hé théng nhan dién dan cu...

TAI LIEU THAM KHAO

[1] Zhu X., Ramanan D., 2012. Pose Estimation and Landmark Localization in
the Wild. 1EEE Conference on Computer Vision and Pattern Recognition,
Providence, pp. 2879-2886.

[2]. Park U., Y. Tong, A. K. Jain, 2010. Age-invariant face recognition. |EEE
transactions on pattern analysis and machine intelligence, vol. 32, no. 5, pp.
947-954.

[3]. Li Z,, U. Park, A. K. Jain, 2011. A discriminative model for age invariant
face recognition. IEEE transactions on information forensics and security, vol. 6,
no. 3, pp. 1028-1037.

Website: https://jst-haui.vn

[4]. Ding C.,, D. Tao, 2016. A comprehensive survey on pose-invariant face
recognition. ACM Transactions on intelligent systems and technology (TIST), vol.
7,n0.3,37,2016.

[5]. Liu D.H., KM. Lam, LS. Shen, 2005. /llumination invariant face
recognition. Pattern Recognition, vol. 38, no. 10, pp. 1705-1716.

[6]. Tan X.. B. Triggs, 2010. Enhanced local texture feature sets for face
recognition under difficult lighting conditions. EEE transactions on image
processing, vol. 19, no. 6, pp. 1635—1650.

[7]. Apoorva P., H.C. Impana, S.L. Siri, M.R. Varshitha, B. Ramesh, 2019.
Automated Criminal Identification by Face Recognition using Open Computer Vision
(lassifiers. IEEE 3rd International Conference on Computing Methodologies and
Communication (ICCMC), pp. 775- 778.

[8]. Raj D., 2011. A realtime face recognition system using pca and various
distance classifiers. (5676: Computer Vision and Image Processing, pp. 1-11.

[9]. Bah S.M., F. Ming, 2020. An improved face recognition algorithm and its
application in attendance management system. Array.

[10]. Kumar KS., V.B. Semwal, R.C. Tripathi, 2011. Real time face
recognition using adaboost improved fast PCA algorithm. arXiv preprint
arXiv:1108.1353.

[11]. Shieh M.Y., J.S. Chiou, Y.C. Hu, K.Y. Wang, 2014. Applications of PCA
and SVM-PS0 based real-time face recognition system. Mathematical Problems in
Engineering.

[12]. Shubha P., M. Meenakshi, 2019. Human Face Recognition Using Local
Binary Pattern Algorithm- Real Time Validation. International Conference On
Computational Vision and Bio Inspired Computing, pp. 240-246.

[13]. Zhang X., T. Gonnot, J. Saniie, 2017. Real-time face detection and
recognition in complex background. Journal of Signal and Information Processing,
Vol.8, No.2, pp.99-112.

[14]. Tammina S., 2019. Transfer learning using VGG-16 with Deep
Convolutional Neural Network for Classifying Images. International Journal of
Scientific and Research Publications, Volume 9, Issue 10, pp.143-150.

AUTHORS INFORMATION

Vien Thanh Nha', Tiep Sy Minh Phung’, Pham Thanh Cong?,
Nguyen Thanh Tung?, Le Dinh Phu Cuong?

"Thuyloi University -Southern Campus
2Center of Information Technology, Hanoi University of Industry
3Yersin University

Vol. 58 - No. 3 (June 2022) e Journal of SCIENCE & TECHNOLOGY | 57





