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NHAN DIEN KHUON MAT SU DUNG MANG NORON
TiCH CHAP XEP CHONG VA MO HINH FACENET

A FACE RECOGNITION SYSTEM USING MULTI-TASK CASCADED CONVOLUTIONAL NETWORKS

AND FACENET MODEL

TOM TAT

Mang no-ron tich chdp (CNN) [a mot trong nhiing md hinh hoc sau hiéu qua
nhat trong linh vuc nhan dién khuon mét, cac ving hinh anh khac nhau luon
dugc st dung dong thai khi trich xuat cac ddc trung hinh anh, nhung trong thuc
té, cac phan cia khuon mat dong nhiing vai tro khac nhau trong viéc nhéan dién.
Trong bai bdo nay, ching t6i s dung moi tuong quan gitia phat hién va hiéu
chinh d€ nang cao hiéu sudt trong mot mang no-ron tich chap xép chdng
(MTCNN). Ngoai ra, ching t6i st dung framework FaceNet ciia Google d€ tim
hi€u cach anh xa tir hinh anh khuon mét dén khong gian Euclide, noi khodng
cach tuong (ing truc tiép véi do do do tuong tu khudn mét dé trich xudt hiéu sudt
clia cac thuat toan dac trung khuon mat. Thuat todn gop trung binh ¢d trong so
dugc dp dung cho mang FaceNet va thudt toan nhan dang khudn mdt dya trén
mo hinh FaceNet cdi tién dugc dé xuat. Thuc nghiém va (ng dung thir nghiém
cho thdy thuat toan nhan dang khudn mat dugc dé xuat c6 do chinh xac nhén
dang cao st dung phuang phap nhan dang khudn mat dua trén hoc sau.

Tir khéa: Nhan dién khuén mdt, hoc sau, FaceNet, mang na-ron tich chdp,
mang no-ron tich chdp xép chong.

ABSTRACT

The convolutional neural networks (CNN) is one of the most successful deep
learning model in the field of face recognition, the different image regions are always
treated equally when extracting image features, but in fact different parts of the face
play different roles in face recognition. In this paper, we use the inherent correlation
between detection and calibration to enhance their performance in a deep multi-
task cascaded convolutional neural network (MTCNN). In addition, we utilize
Google’s FaceNet framework to learn a mapping from face images to a compact
Eudlidean space, where distances directly correspond to a measure of face similarity
to extract the performance of facial feature algorithms. The weighted average
pooling algorithm is applied to the FaceNet network, and a face recognition
algorithm based on the improved FaceNet model is proposed. The experiments and
apply system show that the proposed face recognition algorithm has high
recognition accuracy using face recognition method based on deep learning.

Keywords: Face recognition, deep learning, faceNet, convolutional neural
networks, multi-task cascaded convolutional neural network.
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1.GIGI THIEU

Mang no-ron tich chap (CNN) [1, 2, 3] la mét trong
nhitng mé hinh hoc sau thanh céng nhat trong linh vuc
nhan dang khuén mat, cac vung hinh anh khac nhau luén
dugc st dung déng thai khi trich xuat cac dac trung hinh
anh, nhung trong thuc té€, cac phan khac nhau ctia khuon
mat dong nhiing vai tro khac nhau trong nhan dién khuon
mat. Méi khuén mat ctia méi ngudi c6 su doc ddo va nét
dac trung riéng biét.
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Hinh 1. Qua trinh nhén dang khudn mat

(Ngudn: https://core.ac.uk/download/pdf/208977767.pdf)

Hinh 1 mé td qua trinh nhan dién khuén mat. Trudng
hgp anh dau vao (image input) gébm ca khéng gian cé chia
khuén mat ngudi mudén dinh danh thi ta can phat hién
vung anh chi chda khuén mat cia ngudi dé (face
detection). Day cling [a mot bai toan dugc tap trung nghién
ctu [4, 51. Anh khuén mat c6 thé dugc tién xu ly (can chinh
chang han - face alignment) nhdm dam bao chat lugng cho
nhan dién. Khuén mat cia méi ngudi dugc trich chon va
biéu dién théng qua mot véc-to diac trung (feature
extraction) nhdm mé td nhiing dac diém riéng biét cla
khuén mat ngudi dé va dé so sanh vdi cac khudn mat khac.
Viéc so sanh khuén mat dau vao véi co s& dit liéu cac khudn
mat da dugc luu trir (existing database) trd thanh viéc tinh
toan muc d6 gan nhau gilta cac véc-tg dac trung (feature
matching), ti d6 tim ra khuén mat gidng nhat trong co s&
di liéu.
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Hinh 2. Cac budc chinh trong mt hé thong nhan dang khuon mat
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Mot hé théng nhan dién mat ngudi théng thudng bao
gém bén budc xr ly sau:
1. Phat hién khuén mat (Face Detection).

2. Phdn doan khuén mat (Face Alignment hay
Segmentation).

3. Trich chon dac trung (Feature Extraction).

4. Nhan dién (Recognition) hay Phan I6p khuén mat
(Face Classification).

Bén canh nhiing budc chinh néu trén, ta con cé thé ap
dung thém mot s6 budc khac nhu tién xi ly, hau x ly
nham lam tdng dé chinh xac cho hé théng. Sau budc phat
hién khuén mat, ta c6 thé thuc hién budc tién xu ly
(Preprocessing) bao gém cac budc can chinh anh (face
image alignment) va chudn hoéa anh sang (illumination
normalization). Do mét vai thong s6 nhu: tu thé khuén mat,
do sang, diéu kién anh sang,... phat hién khuén mat dugc
danh gia la budc khé va quan trong nhat so véi cac budc
con lai cta hé thong.

Trong nghién cu nay, chung téi khong tap trung tim
hiéu budc phét hién khuén mat ma chi tap trung chu yéu
vao budc nhan dién khuén mat qua viéc dé xuat st dung
mét phuong phap nhan dién khuén mat véi mang da tich
chap xép chéng va xay dung tng dung nhan dién khuén
mat cho cac déi tugng sinh vién va cac can bd giang vién
trén mét s6 dir liéu thu thap dugc. Cach ti€p can cta ching
toi la s dung md hinh dat do chinh xac cao trong nhan
dién khuén mat dua trén mang noron tich chap véi co ché
hoc sau, kiém tra mé hinh trén bd di liéeu mau va thi
nghiém véi bai toan nhan dién khuén mat. Bai bao duogc
cdu trdc gém: Phan 1 gidi thiéu vé bai toan nhan dién
khuén mat; Phan 2 trinh bay cac nghién cdu lién quan;
Phan 3 gi6i thiéu phuong phap dé xuat va néu bat mot s
uu diém va han ché; Phan 4 thuc nghiém va phan tich két
qua; Phan 5 két luan va mét sé dinh huéng nghién ctu.

2. CACNGHIEN CUU LIEN QUAN
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Hinh 3. Mgt minh hoa vé kién tric dang khdi cia md hinh (NN (Ngudn:
Researchgate.net)

Nhiing nam gan day, su phat trién manh mé cla céng
nghé hoc sau (deep learning) v&i mang noron tich chap
(convolutional neural network - CNN) va dugc Uung dung
thanh céng trong nhiéu bai toan thuc té [3, 5]. CNN la mét
cdu tric mang noron nhan tao gém ba loai I6p noron (hinh
3): 16p naron tich chap (convolution layer), I6p noron gop
chung (pooling layer) va I6p noron két néi day du (fully
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connected layer). Hai I16p noron dau (tich chap va gop
chung) thuc hién vai tro trich chon dac trung cl@ia anh
khuén mat, trong khi I6p thi ba (két néi day du) thuc hién
vai trd anh xa cac dac trung dugc trich chon thanh dau ra
cudi cung, tuc 1a dinh danh clia ngusi dugc nhan dién. Lép
naron tich chap déng vai tro quan trong trong CNN, bao
gém mot chong cac phép toan tich chap, 1a mét loai phép
tuyén tinh chuyén biét. L&p naron gép chung dong vai tro
lam gidm s6 chiéu cha khong gian dac trung dugc trich
chon (hay con goi la subsampling) nham tang t6c dé xu ly
cUa qua trinh nhan dién. Qua trinh hoc mang noron la diéu
chinh cac tham sé hoc cla mang (trainable parameters)
gém cac trong so lién két cda I6p noron tich chap va lop
noron két ndi ddy du. Thuat toan hoc dién hinh clia mang
naron dang nay la lan truyén ngugc sai s6 véi muc tiéu
gidm thiéu sai s6 két qua nhan dién ctia mang. Ngoai ra,
mang con c6 cac tham s6 can phai thiét lap trusc khi ap
dung nhu kich thuéc cda nhan trong phép tich chap, do
truot ctia phép tich chap, ham kich hoat, phuang phap tinh
cla l&p noron gop chung va cac tham sé ciia mang.

Nhiéu nghién ctu tng dung CNN trong nhan dién
khudn mat véi cac cai tién ngay mot hiéu qua va chat lugng
cao hon, Ung dung da dang vao cac bai toadn thuc té.
Nghién ctu [6] phan tich tinh hiéu qua cdia CNN so véi cac
phuong phap nhan dién gém: phan tich thanh phan chinh
(PCA), md hinh biéu @6 mau nhi phan cuc b (LBPH) va lang
giéng gan nhat (KNN). Thi nghiém trén co s& d liéu ORL
cho thdy LBPH dat két qua t6t hon PCA va KNN, nhung d6i
véi CNN dugc dé xuat cho dé chinh xac nhan dién tét nhat
(98,3% so véi ba phuong phap kia chua dén 90%). Qua day
phan nao khdng dinh phuong phap dua trén CNN hiéu qua
hon céc phuong phap khac.

Nghién ctu [7] da phan tich danh gia véi cac kién trac
CNN cai tién khac nhau cho nhan dién khuén mat. Thi nhat
la kién trdc chia 22 I6p naron véi 140 triéu tham sé hoc va
can 1,6 ty FLOPS (floating-point operations per second) cho
mdi anh. Dang kién truc thd hai dua trén mé hinh mang
Interception clla GoogleNet gém cac phién ban vai kich
thudc dau vao khac nhau nham lam gidm khéng gian tham
s6 hoc clia mang. Cac kién tric nay dugc (ng dung vao cac
pham vi khac nhau, trong khi kién trdc CNN co kich thudc
I6n cho két qua cao va phu hgp véi iing dung trén cac may
tinh 16n thi véi CNN nhé hodc rat nhé sé phu hop véi cac
Ung dung trén thiét bi di ddng cam tay nhung van dam bao
két qua chdp nhan dugc. Nham téng hiéu qua cao hon,
nghién cdu [8] dé xuat mot kién trac CNN véi quy mo “rat
sau” gém 11 khéi véi 37 16p noron, 8 khéi dau déng vai tro
trich chon dac trung va 3 khéi sau thuc hién chic nang
phan I6p d€ nhan dién. Kién trac CNN nay dugc chay trén
quy md di liéu hoc mang réat I6n (LFW va YTF véi hang
nghin dinh danh va hang triéu buc anh) va cho két qua
(98,95% trén LFW va 97,3% trén YTF) t6t hon so véi cdc md
hinh CNN khéc.

Nghién ctu [4, 14] da dé xuat mot hé théng mang
noron tich chdp cho nhan dién khuén mat véi su cai tién
dua trén kién trdc CNN ctia VGG (Visual Geometry Group -
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University of Oxford). D6 la s&t dung mo-dun CRelLu (ham
kich hoat cla noron) thay cho mé-dun ham kich hoat
(ReLu) théng thudng, mé-dun CRelLu thuc hién ghép néi
mot ReLu chi chon phan duong véi mot ReLu chi chon
phan am cla su kich hoat. & day chinh 1a diém gap déi muc
dé phi tuyén ctia ham kich hoat trong CNN va da dugc xac
dinh cho chat lugng két qua tét hon. Dua trén mé hinh dé
xuat nay, xay dung mot hé théng nhan dién khuén mat
theo thai gian thuc v6i mét mang noron tich chap nhiéu
I6p (“rat sau”) va phan tich th&r nghiém cho két qua tét hon
s0 vGi két qua thu dugc khi st dung mé hinh ban dau.

Nghién ctdu [8] cai tién chat lugng nhan dién cho mé
hinh dua trén CNN bang cach ap dung phuong phap hoc
mang noron véi ky thuat “triplet loss”. Mét sé nghién cdu
khac tap trung vao van dé nhan dién biéu cdm khudén mat
VGi cac ky thuat dugc dé xudt. Nghién cdu [9] da st dung
md hinh CNN dé thiét ké hé théng nhan dién 6 loai biéu
cam khudn mat khac nhau véi viéc dua vao tién xt ly hinh
anh trudc khi nhan dién. Nghién ciu [10] s& dung két hop
mo hinh nhi phan cuc bé (LBP) va mé hinh CNN dé& nhan
dién biéu cdm khudn mat. Theo d6, hinh anh cla khuén
mat dugc chuyén thanh ban d6 dic trung bang LBP, sau dé
ban d6 dac trung LBP nay dugc st dung lam dau vao cua
CNN dé huan luyén mang va nhan dién.

3. PHUONG PHAP DE XUAT

Trong phéan nay, ching t6i thiét ké mé hinh nhan dién
khuén mat tap trung chd yéu vao budc nhan dién khuén
mat qua viéc dé xuat st dung phucong phap nhan dién
khuén mat vsi mang da tich chap x€p chéng st dung mé
hinh Facenet va mé hinh VGG16.

3.1. Tién x0 ly &nh dau vao

Phan nay ap dung mét sé phuong phap tién x{ ly trén
hinh dnh dau vao, bao gém phat hién va cit xén dé lay
vung anh chia khuoén mat, cai thién chat lugng anh. Trong
thuc té€ ing dung, anh dau vao thudng dugc trich xuat tu
camera nén bao gém ca khéng gian nén, do dé, ta phai
thuc hién giai doan tim ki€m va phat khuén mat (goi la face
detection) nham xac dinh vung anh chiia dang khudén mat
can xu ly va cat bd khong gian nén cta anh. D€ thuc hién
diéu nay, cac tac gia st dung phuang phap phat hién vung
anh c6 chia khuén mat dua vao MTCNN.

Khi anh khuén mat dugc phat hién, thuc hién cat ving
anh khuén mat do ti nén, cai thién chat luong anh khuon
mat nay bang viéc chuyén déi hinh anh dau vao thanh hinh
anh da cap dé xam va ap dung phép can bang muc xam, co
gian vé kich thudc dang véi dau vao clia mang noron da
thiét ké dé thuc hién trich chon dac trung va phan I6p.

MTCNN (Multi-task Cascaded Convolutional Networks)
gém 3 mang CNN (Convolution, Relu, Max Pooling, Fully
Connected Layers) xép chong va dong thai hoat déng khi
detect khuén mét. Kién tric cia MTCNN thé hién nhu hinh
4. M6i mang c6 cdu truc khac nhau va dam nhiém vai tro
khac nhau trong task. MTCNN hoat dong theo ba budc, moi
budc dung mét mang noron riéng lan lugt la: mang dé xudt
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P-Net (Proposal Network) nham dy doan céac viing trong
anh vi du la ving chia khuén mat, mang tinh ché R-Net
(Refine Network) st dung dau ra ctia P-Net dé loai bé cac
vung khéng phai khuén mat va mang dau ra (Output
Network): st dung dau ra R-Net dé dua ra két qua cudi cling
vdi 5 diém danh dau khuén mat: 2 diém mat, 1 diém mi va
2 diém khée miéng. Facenet |a sdn phdm nghién ctu cla
Google gidi thiéu ndam 2015, véi model nay dau vao la anh
dung kich thudc cho dau ra la mot vector 128 features cho
1 khuén mat. Sau d6 dung SVM dé phan nhém céc vector
dd vao cac nhém dé biét véc-ta dé 1a mat cda ai.

Land
P 3y MF M 2 o L foce ¢l feam
MTCNN's Neoworks Archirecrures

Hinh 4. Kién tric dang khoi cia mo hinh MTCNN (Nguon: https://tinhte.vn/
thread/mi-ai-nhan-dien-khuon-mat-trong-video-hang-mtcnn-va-facenet.3013864/)
3.2. Trich chon dac trung (FaceNet)

Facenet lIa mét hé théng nhing cho viéc nhan dang va
phan cum khudén mat dugc dé xuat bdi nhom tac gia lam
viéc tai Google[13] dua trén viéc nhiing méi anh vao khéng
gian Euclide bang cach s dung mang CNN. Thuat toan
nhén dién khuén mét trudc facenet déu tim cach biéu dién
khuén mat bdng mét vector embedding (1a vector chuyén
di liéu chir viét thé thanh di liéu sé thuc) thong qua mot
layer bottleneck (nut that c6 chai cé tac dung giam chiéu
di liéu. Trong facenet, qué trinh encoding clda mang
convolutional neural network da giup ta ma héa buc anh
vé 128 chiéu. Sau d6 nhiing vector nay sé lam dau vao cho
ham loss function danh gid khoang cach gilta cac vector.
DPé 4p dung triple loss, qua trinh hoc dugc thuc hién vai
mbi boé ba mau hoc gém, trong d6 la hinh anh cia mot
ngudi cu thé (goi la &nh neo - anchor), 13 dnh khac clia cling
mot ngudi véi dnh (goi la anh duong - positive) va la hinh
anh ctia bat ky mét ngudi khac (goi la anh am - negative).
Muc tiéu & day la hoc mang noron (diéu chinh trong sé
mang) sao cho phan héi cia mang noron véi cap mau la
gan nhau hon.

Ham triplet loss luén lay 3 buc anh lam input va trong
moi trudng hgp ki vong:

d(A, P) <d(A, N) (1)

Pé Iam cho khoang cach gilta vé trai va vé phai I6n hon,
ta sé cong thém vao vé trai moét hé s6 a khéng am rat nho.
Khi dé (1) tré thanh:

d(A, P) +a<d(A,N)
— [If(A) — f(P)II3 + < [If(A) — f(N) I3
— [If(A) — f(P)II3 — IIf(A) — f(N)IIZ + o <0

Website: https://tapchikhcn.haui.edu.vn



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

SCIENCE - TECHNOLOGY

Nhu vay ham loss function sé la:
L(APN) = TILIfA) = fPYII; — IIfCA) — FN)II3 + o« (2)

Trong d6 n la s6 lugng cac bé 3 hinh anh dugc dua vao
hudn luyén.

Muc tiéu clia ham loss function Ia t8i thiéu hda khoang
céach gitta 2 anh khi ching la negative va t6i da héa khoang
cach khi chung la positive.

Negative &7 ™
Anchor __g ~ LEARNING -®
o . Negative
@ Anchor e
Positive Positive

Hinh 5. Sai s6 bo ba t6i thiéu hoa khodng cich giita anh (Anchor) va anh
(Positive) va t6i da hda khoang céch gitta anh (Anchor) va anh (Negative)

Do d6 dé loai bd dnh hudng cta cac trudng hop nhan
dién dung Negative va Positive 1én ham loss function. Ta sé
diéu chinh gia tri déng gop ctia n6 vao ham loss function
vé 0.

Tic la néu:

IECA) — £(PYII3 — IIf(A) — f(N)IZ + a < O 3)

sé& dugc diéu chinh vé 0. Khi d6 ham loss function tr&
thanh:

L(AP,N) = T, max(|If(A) — (B2 — [If(A) —
f(NDIIZ2 + «, 0) (4)
Nhu vay khi ap dung Triple loss vao cac mé hinh
convolutional neural network ta cé thé tao ra cac biéu dién
vector t6t nhat cho méi mét buc anh. Nhimng biéu dién véc-
to nay sé phan biét tot cac anh Negative rat giéng anh
Positive. Va dong thoi cac buc dnh thudc cing mot label sé
trd nén gan nhau hon trong khong gian chiéu Euclidean.

3.3. Nhan dang va phan I16p (VGG16)
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Hinh 6. Kién tric cia VGG16 (Nguon: https://nttuan8.com/bai-6-

convolutional-neural-network)

VGG16 la mang CNN dugc dé xuat béi K. Simonyan and
A. Zisserman, University of Oxford [13]. M6 hinh nay gianh
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vi tri nhat vé phat hién d6i tugng va vi tri haivé phan loai
anh trong cudc thi ILSVRC 2014., sau khi train bdi mang
VGG16 dat dé chinh xac cao ndm trong top-5 test trong di
lieu ImageNet gébm 14 triéu hinh anh thudc 1000 I6p khéc
nhau. Kién tric ctia VGG16 m6 ta trong hinh 6.

Kién tric bao gbm 13 I6p tich chap, 5 I6p max-pooling
va 3 16p két néi day du. S6 16p c6 cac tham s6 cé thé diéu
chinh la 16 (13 16p tich chap va 3 I6p két noi day du). S6
lugng bé loc trong khéi dau tién 1a 64, con sé nay dugc
nhan déi trong cac khéi ti€p theo d6 cho dén khi dat 512.
Mé hinh nay dugc hoan thién bai hai I6p an két ndi day du
va mét I6p dau ra. Hai I6p két noi day du ¢ cling s6 ng-ron
la 4096. L6p dau ra bao gébm 1000 na-ron tuong Ung vai sé
loai clia tap d{ liéu Imagenet.

Trong budc nhan dang hay phan I&p tuc la xac dinh
danh tinh (identity) hay nhan cta anh (label) - d6 la anh cla
ai, & buéc nhan dang/phan 16p, ching t6i s&r dung phuong
phap VGG16. VGG16 sé tién hanh phan I6p anh trong tap
huan luyén, khi dua anh vao nhan dang sé dugc so sanh,
tim ra anh dé thudc vao I6p nao.

Thuc nghiém trén cac bé dir liéu dugc cong déng danh
gia st dung (trong phan 4.1). Ti d6 xay dung ting dung
nhan dién khuén mat cho d6i tugng sinh vién va cac can bo
gidng vién trén mét sé dir liéu thu thap dugc. Cach ti€p can
clla chung t6i la s dung moé hinh dat dé chinh xac cao va
hiéu qua trong viéc nhan dién khuén mat. Dé két hop cac
phuong phap nhan dang khuén mat nham dat hiéu qua
cao, trong phuong phap dé xuat, ching téi dua ra phuong
phap phat hién khuén mat (MTCNN), trich chon dac trung
(FaceNet), phan I6p va nhan dién khuén mat (VGG16).

4. THUC NGHIEM VA KET QUA
4.1. M6 ta dirliéu

BO dir liéu ngoai ¢6 bo dir liéu mau AT&T va Yale dugc
cdng bd va st dung kha rong rai cho bai toan nhan dién
khuon mat [6, 16, 17] gobm c6 thém bé dir liéu thu thap
thém gém anh ctia 15 sinh vién, 36 gidng vién trong khoa
CNTT va 455 giang vién Trudng Dai hoc Kinh té Ky thuat -
Coéng nghiép Ha Noi.

1_7.png 1_8.png 1.9.png

Hinh 7. Cac dnh cla doi tugng “s1” trong dit liéu AT&T

Hinh 8. Anh ciia 5 nqu@i d4u tién trong dit liéu AT&T

B6 dr liéu khuén mat AT&T (hay con goi la di liéu ORL)
dugc tao bdi Phong thi nghiém AT&T thudéc Pai hoc

Vol.57 - No. 3 (June 2021) e Journal of SCIENCE & TECHNOLOGY | 67



CONG NGHE

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

Cambridge, nam 2002. D liéu gébm 400 hinh anh cta 40
ngudi véi 10 biéu cdm khudn mit khac nhau cho méi
ngudi, moi biéu cdm tuong tng mot hinh anh. T4t ca cac
hinh anh dugc chup trén nén déng nhat t6i mau véi cac déi
tuong trong tu thé thdng ding, chup tu phia trudc va mét
s6 trudng hop co hoi nghiéng sang trai hoac phai, lén trén
hodc xudng dudi. Anh khuén mat moi ngudi déu quan sat
dugg, tic khéng bi che mat nhimng dac trung lién quan. Tat
ca cac hinh anh déu la anh da muc xam vdai kich thudc
112(cao) x 92(rdng) pixel. Hinh 7, 8 minh hoa cac hinh anh
véi cac trang thdi khac nhau cdla mét nqudi trong tap di
liéu nay.

Bo6 d liéu khuén mat Yale dugc tao béi Trung tam diéu
khién va thi gidc may tinh tai Pai hoc Yale, New Haven. Tap
dir liéu nay gdom 165 hinh anh khuén mat chup ti phia
trudc va dudi dang da cap xam cda 15 ngudi khac nhau. Cé
11 hinh &nh cho méi ngudi mé ta cac bi€u cdm khudn mat
va diéu kién khac nhau nhu anh sang (anh sang phia bén
phdi, anh sang & trung tam va anh sang phia bén trai),
trang thai nét mat (binh thuong, budn, vui, ngac nhién,
bubn ngt va nhdy mat), gbm ca anh c6 deo kinh hodc
khong deo kinh. Kich thuéc cha tép tin hinh anh tat ca déu
la 243(cao) x 320(rdng). Hinh 9, 10 minh hoa cac hinh anh
véi d6 sang, trang thai khac nhau cla mot ngudi trong tap
dir liéu nay.

Tap dir liéu ORL va Yale dugc chia lam 2 tap chinh la tap
luyén (processed) va tap thi nghiém (raw) va dugc nhan
dién théng qua anh Cac tap di liéu con lai cling dugc chia
lam 2 tap chinh nhu bd ORL va Yale nhung theo ty 1é tap
thr nghiém bang tap luyén va dugc nhan dién théng qua
webcam.
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Hinh 10. Cic anh cla d6i tugng “subject0l” trong dif liéu Yale
(Ngudn:https://colab.research.google.com/drive/10TSK9mJdtpuzArCTsEKh5elg5
0m0yq20)

B6 d(t lieu thu thap dé chay ting dung gém 15 sinh vién,
36 giang vién khoa CNTT va 455 can b6 gidng vién khac cla
truong Dai hoc Kinh té Ky thuat Céng nghiép. DI lieu gém
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anh clia cac déi tugng trong tu thé ding, chup ti phia trudc
va mét s6 trudng hgp c6 hai nghiéng sang trai hodc phai, 1én
trén hodc xuéng dudi, dé tuong phan, anh sang khac nhau,
gém ca anh co6 deo kinh hoac khéng deo kinh, c6 mi hoac
khong ma. Anh khuén mét moi ngudi déu quan sat duac, tuic
khéng bi che mat nhiing dac trung lién quan.

Hinh 11 dua ra minh hoa mét phan tap anh dugc huan
luyén (processed) sau khi da tim va cat khuén mat.
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Hinh 11. Minh hoa mgt phan clia anh huan luyén
Hinh 12 dua ra mot mau vé tap anh thit nghiém (raw).
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Hinh 12. Minh hoa vé anh th{ nghiém ban dau
4.2, Két qua thi nghiém

Qua trinh tha nghiém dugc thuc hién trén hé théng
may chi véi cau hinh b xt ly GPU, gidi boé nhd 16Gb RAM
va 16Gb GPU. Hé théng dugc cai dat méi trudng Python,
cac frameworks va thu vién ca ban cho hoc méy (machine
learning) nhu numpy, matplotlib, tensorflow, keras,... thuan
Igi cho viéc t6 chdic dit liéu phuc vu chay thd nghiém va luu
trt két qua. Theo d6, chuong trinh thr nghiém clia chiing
toi dugc xdy dung trén mdi trudng Python va st dung
frameworks clia tensorflow véi giao dién thu vién keras,
day la thu vién cung cdp cac tinh nang kha manh mé cho
xt ly anh va cho mé hinh Neural network.

Két qua trén bo dir liéu AT&T va Yale khi so séanh giira 3
phucng phép, dugc trinh bay & bang 1. D€ c6 thé so sanh
gitta cdc md hinh t6i st dung phuong phap CNN lam tiéu
chudn phuong phap nay cho ti 1é accuracy dat 95%. Dé
xudt ban dau dung phuong phap MTCNN, FaceNet va s
dung SVM dé phan 16p tuy nhién ty I& nay dat 95,1% va
tuang duang vai CNN. Chung t6i da dua ra dé xuat cai tién
dung phuong phap nhu trén nhung thay vi s dung SVM
chiing t6i stt dung VGG16 va phucng phap nay cho két qua
tét hon dat 97,0% cao han so véi hai phuong phép trudc.

Bang 1. Két qua thir nghiém giita cdc mo hinh ctia tap dif liéu Yale, AT&T

Phuong phap Ti Ié train model
(NN 95,0%
MTCNN, FaceNet st dung SVM (*) 95,1%
MTCNN, FaceNet st dung VGG16 (**) 97,0%

Két qua qua trinh huan luyén VGG16 trén hai tap di liéu
AT&T va Yale dugc thé hién trong hinh 13. D6 thi thé hién ti
|& khi hudn luyén dit liéu st dung VGG16 trén tap AT&T va
Yale. K&t qud thé hién dugc hiéu qua trén s epoch va d6
chinh xac trong qua trinh huan luyén. Day la két qua 10 lan
chay thr nghiém. K&t qua trén ca hai tap di liéu déu cho
két qua dé chinh xac phan I6p (accuracy) tot.

Website: https://tapchikhcn.haui.edu.vn
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Tu két qua trén, chidng téi xdy dung Uing dung cho viéc
nhan dién khuon mat cho d liéu thu thap la cac sinh vién
va can bd gidng vién nhu mé ta trong muc 4.1. Ung dung
dugc thuc hién trén PyCharm Community Edition, s dung
Python 3.7 virtualenv.
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Hinh 13. D6 thi t7 1 khi hudn luyén dif liéu st dung VGG16 trén tap AT&T, Yale
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5. KET LUAN

Trong bai bao nay, ching t6i da dé xuat mé hinh dya
trén mang naron tich chap xép chéng (MTCNN) dé nhan
dién khuén mat con ngudi. M6 hinh nay bao gbm 3 mang
CNN xép chéng va déng thai hoat dong khi detect khuén
mat. M&i mang c6 cau trdc khac nhau va dam nhiém vai trod
khac nhau trong task. Dau ra ctia mé hinh 1a vi tri khuén
mat va cac diém trén mat nhu: mat, mai, miéng. Trong mo
hinh nay phat hién khuén mat bang MTCNN, trich xuat dac
trung béng Facenet va dung SVM dé phan I6p va nhan dién
mat. Bén canh d6 ching toi cai tién MTCNN, trich xuat dac
trung bang Facenet két hgp viéc phan I6p ciia mé hinh
VGG16. Gidi phap nay c6 nhiéu uu diém nhu: nhan dién
dugc mat & nhiéu goc khac nhau, khéng can nhin thang,
nhan dién chinh xac hon, trich xudt dugc nhiéu dac trung
khuén mat hon. Ching téi ciing tién hanh thuc nghiém
bang MTCNN st dung mé hinh Facenet va MTCNN st dung
mé hinh VGG16 dé so sanh d6 chinh xac. Cac mé hinh dam
bao do6 chinh xac cao trong viéc nhan dién mat & nhiéu goc
d6 va dam bao dau ra cac dac trung khuén mat. Dua trén
cac mo hinh nay ching téi tién hanh xay dung Ung dung
nhan dién khuén mat véi tap dir liéu la cac can bo giang
vién va sinh vién.

Thdi gian t6i, ching t6i sé nghién clu cai thién hiéu qua
phan Iép trong cac mé hinh hién nay dat két qua cao cla
AlexNet, VGG, Inception [17, 18, 19] , phan tich diéu chinh
mot s6 16p CONV béng I6p noron. Bén canh do, ching toi
thiét ké hé théng thu thap dir liéu hinh dnh dé tao bo dir liéu
huan luyén cho mé hinh. Viéc xay dung Ung dung nhan dién
khuén mat cho d6i tugng sinh vién, giang vién budc dau da
dat dugc két qua tét va co tinh thuc tién cao. Pay la ca s dé
ching t6i phat trién tiép va xay dung tng dung cho bai toan
thuc tién nhu hé théng diém danh khuén mat céc sinh vién
trong 16p hoc, hé théng nhan dién can bo tai co quan, hé
théng chdm céng, hé théng nhan dién cu dan...
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