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Nghién ctru phwong phap Nhén dién khuén mit biang
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Abstract: In this paper, we propose a novel deep learning-based method for face recognition. This
approach utilizes Convolutional Neural Networks (CNN) to extract facial features and a Siamese Network
model to match faces. Experimental results on the LFW (Labeled Faces in the Wild) dataset demonstrate
that our method achieves an accuracy of 99.2%, surpassing current state-of-the-art methods. We will
discuss the applications, future directions, and limitations of this method.
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1. Pit vin dé

Nhan dién khuon mat (NDKM) a2 mot trong
nhiing thach thic quan trong trong linh vuc Thi giac
may tinh va Tri tu¢ nhan tao (Al), dugc ap dung rong
rai trong an ninh, gidm sat va tuong tac nguoi-may.
Phuong phép (PP) truyén thong nhu Phan tich thanh
phan chinh (PCA) , Phén tich phan biét tuyén tinh
(LDA) d c6 vai tro ndi bat nhung gip nhiéu han ché
khi xir 1y dit liéu véi su bién ddi vé anh sang, goc do
va biéu cam khuon mit (KM).

Su phat trién cua Hoc sdu va mang No-ron tich
chap (CNN) di mang lai nhiing tién bo déng ké trong
NDKM, véi cac mo hinh nhu DeepFace, FaceNet va
VGG-Face dat két qua an tuong. Tuy nhién, cac PP
hién tai van d6i mat voi thach thiee trong diéu kién 4nh
sang kém, goc d6 khong 1y tudng va biéu cam phirc
tap. Ngoai ra, viéc yéu cau tai nguyén tinh toan 16n va
thoi gian huan luyén kéo dai ciing 14 nhitng han ché
quan trong.

Trong khuon kho bai béo nay, tac gia d& xuat mot
PP méi dua trén Hoc sau, tng dung CNN va mé hinh
Siamese Network dé nang cao do chinh xac va hi¢u
suat NDKM. Muyc tiéu cua nghién ctru 13 phét trién
hé théng NDKM hiéu qua, c6 kha nang hoat dong t6t
trong nhiéu diéu kién khac nhau va giam thiéu yéu cau
tai nguyén tinh toan.

2. N¢i dung nghién ciru
2.1. Tong quan vé cdc PP hién tai

*Cidc PP nhén dién khuén mdt truyén thong

NDKM la mét linh vuc nghién ctu quan trong
trong thi gidc may tinh, va nhiéu PP truyén thong da
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dugc phat trién tir nhitg nam 1990. Cac PP nay chu
yéu dua vao phén tich cac dic trung cia KM, sir dung
cac k¥ thuat nhu phan tich thanh pha‘*m chinh (PCA),
phan tich phan biét tuyén tinh (LDA), va cac PP dua
trén mo hinh nhuw mé hinh 4n Markov (HMM).

PCA, con goi la Eigenfaces, 1a mot PP giam chiéu
dit liu bang cach tim céc truc chinh trong khong gian
dac trung KM. LDA, hay Fisherfaces, t61 uu hoa viée
phan biét giira cac 16p bang cach tim cac truc phén
biét t6t nhit giita cac nhom dir liéu khac nhau. Tuy
nhién, cac PP nay thuong gap kho khan trong viée xu
1y dir liéu KM véi nhiéu bién d6i vé anh sang, goc do
va biéu cam.

*Cac PP Hoc sdu

Vi su phat trién ctia Hoc sdu va sttc manh tinh
toan cua GPU, cac PP dya trén mang no-ron tich
chap (CNN) di trg thanh tiéu chuan cho NDKM. Cac
mo hinh nhu DeepFace ctuia Facebook, FaceNet cta
Google, va VGG-Face cia DPai hoc Oxford da dat
dugc két qua an tuong trong cac bai toan NDKM.

DeepFace str dung mot mang CNN sau dé trich xuat
dac trung KM, sau d6 str dung mét 16p fully connected
dé phan loai. FaceNet gi¢i thiéu mot PP nhiing khong
gian, trong d6 cac hinh anh KM dugc anh xa vao mot
khong gian vector sao cho khoang cach Euclidean
giita cac vector tuong tng voi do tuong ty gilta cac
KM. VGG-Face, dua trén VGG-16, dung cac 16p tich
chép, gop dé hoc céac dic diém sau KM.

2.2 Phwong phdp

PP bao gdm hai giai doan chinh: trich xuét dic

trung KM va so khdp KM.
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*Trich xudt ddc trung khuon mat

Chiing t6i diing mang no-ron tich chap (CNN) dé
liy cac dic trung tir anh KM. Mang CNN dugc thiét
ké v6i nhiéu 16p tich chap va 16p gop, gitp md hinh
hoc dugc céc dac trung quan trong ctia KM tur dir liéu
hudn luyén. Céc dic trung nay sau d6 duoc dua qua
cac 16p fully connected dé tao ra biéu dién dic trung
ctia KM.

Cu thé, mang CNN bao gdém cac 16p sau:

e Lop tich chap dau tién: Nhan dau vao 13 hinh anh
KM va 4p dung cic bo loc dé 1iy cac dic trung nhu
canh va goc.

e Lop gop: Giam kich thudc khong gian cta cac
dic trung dé giam sb luong tham sb va tinh toan.

e Lop tich chap va gop tiép theo: giup liy duoc
cac dac trung phure tap hon tir KM.

e Cac 10p fully connected: Tao ra biéu cam cudi
cung cho KM
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Hinh 2.1: Kién triic mang CNN

*So khop khuon mdt

Dé so khép voi KM, tac gia sir dung mo hinh
Siamese Network, bao gébm hai nhanh mang CNN
gidng hét nhau, nhan dau vao 14 hai hinh anh KM va
hoc cach xac dinh liéu ching c6 thude vé cung mot
nguoi hay khong. Mang Siamese duoc huan luyén
bang ham mét mat contrastive, t6i uru hoa khoang cach
gilta cac ddc trung ctia cung mot ngudi va phan biét
dac trung cua cac nguoi khac nhau.
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Hinh 2.2: M6 hinh Siamese Network
Ham mat mat contrastive dugc dinh nghia nhu sau:

L(Y,D)=(1— Y)% D% + (Y)%max(O,m— D)?)

trong d6 Y 1a nhin (1 néu hai hinh anh cing nguoi,
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0 néu khac nguoi), D 1a khoang cach Euclidean giita
hai vector dac trung, va m la margin.
2.3 Thir nghiém

*Bo dir liéu

Tac gia lya chon bd dit liéu LFW (Labeled Faces
in the Wild) dé thuc hién qua trinh huan luyén va kiém
thu. Bo dir liéu LFW chuira hon 13,000 hinh anh KM
ctia hon 5,000 ngudi trong cac didu kién anh sang va
goc nhin khac nhau. B di liéu nay dugc chia thanh
cac cap hinh anh duong (cung nguoi) va am (khac
nguoi) dé huan luyén mo hinh Siamese Network.

Hinh 2.3: Bo du" lleu LFW

*Quy trinh hudn luyén

Mo hinh dugc huin luyén trén mot may chu véi
GPU NVIDIA Tesla V100. Tac gia ap dung thudt toan
Adam dé t6i uu hoa céc tham s ctia md hinh, ta st
dung learning rate 1a 0.0001 va sau do giém dan theo
thoi g1an Dir li¢u duogc chia thanh tap huén luyén va
tap kiém thir theo ty 18 80:20.

Tac gid st dung k¥ thuat (data augmentation)
trong qua trinh hudn luyén dé nang cao kha ning cta
mo hinh. Céc ky thuat ting cudng bao gém xoay, lat,
dich chuyén va thay d6i d6 sang cua hinh anh.

2.4. Két qud

Két qua thir nghiém dat d6 chinh xac 99.2%, vuot
troi so voi cac PP trudec do6 nhu FaceNet va VGG-
Face. Duéi déy la bang so sanh két qua:

Bdng 2.1: So sanh két qua

PP Do chinh xac

FaceNet 99.0%
VGG-Face 98.9%
PP cuia tac gia 99.2%

Téc gia ciing tién hanh thir nghiém trén cac tap dir
lidu nhu (CASIA-WebFace va MegaFace) dé kiém tra
kha ning ctia mé hinh. Két qua cho thiy mé hinh nay
duy tri d6 chinh xac cao trén cac bg dit li¢u khac nhau,
chimg o tinh hiéu qua va kha ning tong quét cia PP,
2.5. Thdo ludn

PP tac gia lwa chon cho thiy hiéu qua tét trong
viéc nhan dién KM, dac biét 1a trong cac diéu kién kho
nhan dién. Tuy nhién, m6 hinh c6 mét s6 han ché nhu
yéu cau tai nguyén 16n va thoi gian huin luyén dai.
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*Hiéu qud trong cdc diéu kién kho nhdn dién

Két qua thir nghiém cho thidy mé hinh c¢6 thé nhan
dién KM chinh x4c trong cac diéu kién 4nh sang va
goc nhin khac nhau. Tuy nhién, trong mot s6 trudng
hop dic biét, ching han nhu khi KM bj che khuat mot
phan hoic khi ¢6 su thay doi 16n vé biéu cam, d6 chinh
xac ctia mo hinh c6 thé giam.

q 3 /
Hinh 2.4: Két qua

*“Yéu cdu tai nguyén tinh todn

M5 hinh ndy yéu cau tai nguyén tinh toan 16n do s6
lwong 16m tham sé va do phirc tap ciia cac mang CNN.
Diéu nay co thé 1a mot han ché dbi véi cac ung dung
thue té, dac biét 1a trong cac hé théng nhiing hodc di
dong.

“Khd ndng téi wu héa va mé réng mé hinh

Viéc tdi vu hda mé hinh va ting cuong dit liéu huan
luyén c6 thé gitp nang cao hiéu suat cua hé thong. Tac
gia ciing dang nghién ciru cac kién trac mang No-ron
méi va cac ky thuat huén luyén tién tién dé cai thién
dd chinh x4c va hiéu suit ciia mé hinh.

2.5 Cdc teng dung tiém ning

Phuong phap NDKM bang hoc sau c6 thé duoc
tmg dung trong nhiéu linh vic nhu:

e Bio mat: Hé thong NDKM c6 thé dugc sir dung
trong cac hé théng kiém soat truy cap dé dam bao
an ninh. Vi du, cac hé théng kiém soat ra vao co thé
NDKM cua ngudi dung dé xac dinh quyén truy cp,
giam nguy co xam nhap trai phép.

e Giam sat: Cong nghé nay c6 thé duoc str dung
trong cac hé théng giam sat dé phat hién va theo ddi
cac ddi tuong trong thoi gian thuc. Cac hé thong
Camera an ninh ¢ thé nhan dién tu dong va canh bao
khi phat hién cac d6i hanh vi bat thuong.

e Tuong tic nguwdi-may: NDKM cé thé duoc
tich hop vao cac hé thong twong tic ngudi-may dé cai
thién trai nghiém nguoi dung. Vi dy, cac hé théng tro
chuyén hodc trg 1y 4o c6 thé sur dung NDKM dé nhan
biét nguoi dimg va cung cip cac dich vu ¢4 nhan hoa.

e Dich vu khach hang: Hé théng NDKM c6 thé
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duoc ap dung dé cung cép cac dich vu c4 nhan hoa cho
khach hang. Vi du, trong linh vyc ban hang, hé thong
¢6 thé nhan dién khach hang va dé xuét cac san phim
hodc dich vy phu hgp dya trén lich st mua hang va sé
thich cua ho. ‘

o Y té: NDKM c6 thé duoc ung dung trong linh
vucy té dé theo ddi va nhan dién bénh nhan, dam bao
rang cac dich vu y t& dugc cung cdp chinh x4c va an
toan.

® Giao duc: Trong moi truong gido duc, NDKM
6 thé dugce st dung dé diém danh, theo ddi sy tham
gia cua HS va phat hién gian lan trong hoc tap va thi
cu.

2.6 Han ché mé hinh va dinh huwong nghién cuu
trong tuwong lai

Trong tuong lai, tac gia s€ tap trung vao cac hudng
nghién ctru sau:

® T6i wu héa mé hinh: Giam thiéu tai nguyén tinh
toan va thoi gian huin luyén bang cach st dung cac ky
thuat toi vu hoa mé hinh. Tac gia dang xem xét viée
ap dung cac PP nhu lugng tor hda mo hinh va Pruning
dé giam kich thudc va do phie tap cia mang No-ron.

® Mo réng dit liéu huan luyén: Sir dung cac bo dit
liéu 16n hon va da dang hon dé cai thién kha ning tong
quat cua mo hinh. Tac gia cling dang nghién ctru cac
k¥ thuat tong hop dit liéu va ting cuong dit lidu dé tao
ra cac bg dir liéu phong phtl hon.

o Cdi thién hiéu sudt trong diéu kién phiee tap:
Nghién ctru cac PP méi dé NDKM trong cac diéu kién
anh sang kém va goc nhin khong 1y tuéng. Téi wu hoa
hai k¥ thut (ting cuong hinh anh va hoc tang cuong)
c6 thé cai thién kha nang nhén dién trong cac tinh
huéng khé nhan dién.

® Bdo mdt va quyén riéng ti: Nghién ctru cac PP
bao vé dir liéu KM va dam bao quyén riéng tu cta
nguoi dung. Tac gia dang xem xét vige str dung cac
k¥ thuat ma hoa va bao mat dé bao vé dit lisu NDKM.
3. Két luan

Tac gia da dé xuit mot PP trong NDKM st dung
Hoc sdu va da cho thiy dwoc kha nang ciia PP nay trén
b6 dir liéu LFW. Két qua nghién ctru ctia tac gia mé ra
nhiéu co hodi tmg dung trong cac linh vie khac nhau,
tir bao mat dén dich vy khach hang.
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