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TOM TAT

Hé thdng nhan dién khuon mat [a mgt trong nhiing (ng dung dya trén nén tang vé x{ Iy anh va cc phuong phap vé
hoc mdy, né giip mdy tinh tu dong xac dinh hodc nhan dang mét ngudi nao d6 tir mdt biic &nh hay mot khung hinh video.
(6 rat nhiéu nhiing thuat ton da dugc dé cap va mt trong s6 chiing o thé ké tdi la viéc so sanh cac ddc diém khudn mat
dugc trich chon tir hinh dnh véi mdt co s6 di liéu vé cac khudn mat da dugc thu thap tir trudc d6 (one-to-many matching)
[1]. Tuy nhién, néu chi st dung cac thuat toan don thuan nhu véy thi ngay ca véi mot ca s dif liéu anh nhd, hé thong nhan
dién cling sé ton rat nhiéu tai nguyén va thoi gian trong viéc tinh todn ma van chi dua ra mot du doan cd d9 chinh xac rat
thap. Trong nhiing nam gan day, véi su phat trién manh mé vé hoc sdu ma dac biét la su phat trién cdia nhiing mang neural
tich chap thi cdc hé thdng nhan dién da dugc chd trong va cai tién dang ké hon bao gior hét. Mo hinh Facenet ra mét vao
ndm 2015 va duoc ing dung vao hau hét trong cac hé thdng nhan dién cho téi nay khi mang mét uu diém ndi trdi tir viéc
phit trién kién tric mang Siamese két hop véi viéc sir dung mdt ham mét mat linh hoat dé hudn luyén trén b dit liéu anh
I6n. Trong bai bao nay, nhém tac gid sé phén tich ciing nhu dua ra mdt s6 phuong phép cdi tién cho md hinh Facenet dé (ng
dung trong viéc xay dung va phat trién mdt hé thdng nhén dién dap ting dugc véi s6 lugng I6n sinh vién phuc vu cho viéc
diém danh va quan Iy sinh vién tai trudng Dai hoc Cong nghiép Ha Noi.

Tir khéa: Mang neural tich chdp, hoc sdu - nhdn dién khudn mdt.

ABSTRACT

The face recognition system is one of applications, based on the foundation of photography editing and machine
learning methodology, which assists computers in confirming and recognising someone from a picture or a video frame.
There have been a lot of algorithms mentioned and one of them can be listed as the comparison of facial characteristics
determined from pictures with a database of faces collected previously (one-to-many matching) [1]. However, the fact that
using those common algorithms solely, even with a small image database, can lead to the waste of resources and time for
the recognition system in calculations while the accuracy rate of a prediction remains low. In recent years, the significant
development of deep learning, especially the development of convolution neural networks, has contributed to the focus
and enhance more than ever of the recognition systems. The Facenet model was introduced in 2015, which has been
applied to almost all recognition systems until now, having a remarkable advantage in the development of Siamese
network architecture, co-operated with the utilization of a flexible loss function for the training in large image databases. In
this article, the authorities will analyse as well as provide methodologies to enhance Facenet model for the application in
constructing and developing a suitable recognition system meeting the requirement of large numbers of students in taking
attendance and managing students at Hanoi University of Industry.
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1. GIGI THIEU

Hé théng nhan dién
khuén mat duoc tich hop
rat nhiéu trong cac hé
théng an ninh, thuc thi
luat, cham soc suc khoe,
gidi tri,... Hé théng nhan
dién khuén mat la moét
trong nhiing Ung dung
dua trén nén tang vé xu ly
anh va hoc may, né giup
may tinh tu dong xac dinh
hodc nhan dang mot
ngudi nao dé tir mot buc
anh hay mot khung hinh
video. Mot hé théng nhan
dién dugc mong mudn la
né c6 khd nang tu dong
nhan dién va kiém chiung
cac ca nhan trong nhiing
video hodc hinh anh. Bai
toan vé nhan dién khuén
mat da dugc nghién clu
tu rat lau va cé rat nhiéu
thuat toan da dugc dua ra
dé thuc hién diéu nay, mot
trong s6 chung c6 thé ké
t6i la viéc so sanh cac dac
diém khuén mat duoc
trich chon tu hinh anh véi
mét co s& dir liéu vé cac
khuén mat da dugc thu
thap (one-to-many
matching) [1]. Tuy nhién,
néu chi st dung cac thuat
toan don thuan nhu vay
thi ngay ca véi mét co s6
d liéu anh nho, hé théng
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nhan dién cling sé ton rat nhiéu tai nguyén va thdi gian
trong viéc tinh toan ma van chi dua ra mét du doéan cé do
chinh xac rat thap. Trong qud trinh phat trién, cac nha
nghién clu ciing dua ra rat nhiéu nhiing thu vién dé hé trg
cho viéc xay dung cac Uing dung vé nhan dién khuén mat.
Viéc st dung cac thu vién sdn c6 sé tiét kiém vé thai gian cai
dat, thai gian thu thap di liéu nhung lai ¢6 nhiing han ché
trong viéc Ung dung tai nhiing nai c6 s6 lugng ngudi 1én do
viéc khédng ddm bdo tinh 6n dinh cla viéc du doan khi co s&
diliéu anh gia tang mot cach dang ké.

Trong nhitng ndm gan day, vdi sy phat trién manh mé
vé hoc sdu ma dic biét 1a su phat trién cla nhilng mang
neural tich chdp ma cac hé théng nhan dién da dugc chu
trong va cai tién dang ké hon bao gid hét. Thuat toan vé
nhan dién khuén mat dua trén cac mé hinh hoc sau duogc
dé xuat tai [2, 3] da dat dugc hiéu sudt tot vé thai gian xa ly
va c6 d6 chinh xac rat cao [4-6]. M6 hinh Facenet ra mat
vao ndm 2015 va dugc ting dung vao hau hét trong cac hé
théng nhan dién cho téi nay khi mang mot uu diém ndéi troi
tU viéc phat trién kién tric mang Siamese két hgp vdi viéc
st dung mdt ham mat mat linh hoat dé huan luyén trén bd
di liéu anh 16n. Kién tric mang Siamese cla mé hinh
Facenet dua trén nén tang la mét mang neural tich chap
dugc loai bo di I16p két néi day du (fully connected), dau
vao la mét bo ba anh trong tap dir liéu véi hai dnh thudc
cung mét I6p dé huan luyén dua trén mot ham mat mat cé
kha nang hoc dugc déng thai su tuong déng gilra cac buc
anh thudc cung mot 16p va su khac biét gitta cac buc anh
khong thudc cung moét I6p [7]. K&t qua cudi cling cla viéc
huan luyén sé tao ra mét bod ma hoa anh thanh mot vector
128 chiéu. Cac vector nay (vector embedding) mang nhiing
dac diém riéng biét cha khudn mat mét ngudi va cé su
khéc biét so véi cac vector khong thudc cung nhém véi né.
Nhu vay, viéc nhan dién khuén mat cia mét nguai chi la
viéc phan 1&p vector tir anh khuén mét ctia nguai dé so vai
cac I&p vector da dugc ma hoda trong toan bd ca sé dir liéu
anh. Uu diém cla Facenet kha néi troi khi mé hinh chi can
thu thap dit liéu dnh dugc can chinh téi uu vé vung cat cla
mat va luén dap ung mét hiéu sudt vo cung én dinh vai
mot s6 lugng dit liéu anh rat 16n.

Trong bai bdo nay, nhém nghién ctu sé trinh bay vé mé
hinh Facenet va nhiing ci tién giup nang cao hon hiéu
suat ctia md hinh dé tir d6 ing dung vao viéc xay dung mot
hé théng nhan dién khuén mat phuc vu trong viéc quan ly,
giam sat va diém danh sinh vién tai trudng Dai hoc Cong
nghiép Ha Noi.

2. QUA TRINH TIEN XU LY ANH
2.1. Xac dinh vi tri khuén mat trén anh

Trong giai doan tién x( ly, viéc xac dinh vi tri khuén mat
trén anh 1a budc dau tién va dugc thuc hién dua trén mod
hinh MTCNN (Multi-task Cascaded Convolutional Neural
Networks) 1a mot su phéat trién dua trén mang neural tich
chap [8]. Ly thuyét vé MTCNN da dugc trinh bay chi tiét tai
[9] véi viéc dua trén sy hoat ddng cla ba mang neural tich
chap la P-Net, R-Net va O-Net dugc thuyc hién trén ba giai
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doan. Mbi dnh dau vao dugc sao chép va thay déi kich
thudc theo cac ty lé khac nhau. Trong giai doan dau, P-Net
hoat d6ng trong viéc sit dung moét clia s6 trugt cé kich
thudc 12x12 chay qua méi buc hinh dé tim kiém khudn
mat. Sau I8p tich chap thd ba, mang dugc chia thanh hai
I6p nho, mét I6p dua ra xac sudt ma mot khuén mat nam
trong mién xac dinh va I&p con lai cung cap cac toa do cla
mién xac dinh. Trong giai doan ti€p theo, R-Net hoat déng
tuang tu nhu P-Net nhung s6 16p cla R-Net nhiéu hon
nham muc dich tinh chinh lai toa d6 cla mién xac dinh tu
P-Net. CuGi cuing, O-Net sé ldy cac mién xac dinh tir R-Net
lam dau vao va dua ra ba két qua dau ra bao gém: xac suat
ca khudon mat nam trong mién xac dinh, toa dé dugc tinh
chinh cudi cling ctia mién xéac dinh va toa d6 cac bé phan
trén khuén mat.

Khi xac dinh dugc vi tri khuén mat, hinh anh goc trén
tap d liéu cd kich thudc la x pixels X y pixels sé dugc thuc
hién bang cach cat theo vung khudon mat va dua vé kich
thudc 160 x 160. Két qua dugc thuc hién qua hinh 1.

y

Hinh 1. Qua trinh xac dinh khudn mat trén anh dua trén phuong phap MTCNN
2.2, Tang cudng dif liéu anh

Khi hoc sau [10] da tré nén phd bién thi dir liéu hudn
luyén cang tré nén quan trong hon bao gi¢ hét [12]. Mot
md6 hinh hoc sau can ¢é lugng dit liéu rat I16n dé co thé hoat
doéng tét [11]. VE ban chat, mé hinh Facenet ciing la mot
mang hoc sau nén dé nang cao d6 chinh xac cling cén
cung cap mét sé lugng di liéu anh I6n. Trong nghién clu
nay, nhom tac gia sé st dung mét s ky thuat dé cé thé
tang cuong di liéu cha anh, phuc vu cho qua trinh huan
luyén di liéu ctia mé hinh hoc sau.

Ky thuat tang gidm doé sadng: Qud trinh tang gidm doé
sang cla di liéu anh sé cho phép mé hinh c6 kha nang dy
doan t6t vai nhiing diéu kién anh sang khac nhau trong
thuc té. Tuy nhién viéc tang giam d6 sang cling can phai
luu y v6i nhing gia tri hgp ly, tranh gidm anh qua t6i hoac
qua sang khién mé hinh phai hoc nhiing dit liéu khéng tét.

Hinh 2. Tang cuong di liéu dnh véi ki thudt tang gidm do sang
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Ky thuat xoay anh: Phép xoay dnh sé xoay hinh dnh mot
cach ngau nhién theo kim dong hé véi mot goc nhat dinh
tu trong khodng 0 t6i 360 d6. Phép xoay anh dugc st dung
rat nhiéu trong viéc tao ra dit liéu khuén mat bai 1é trong
thuc té, viéc tinh toan dugc thuc hién trong rat nhiéu
nhiing géc d6 khac nhau ctia khuén mat.

Hinh 3. Tang cuong d liéu anh véi ky thuat xoay anh
2.3 Chuan héa dir liéu anh

Xét véi dir liéu clia bai toan la dir liéu anh mau dugc doc
tU may tinh va dugc biéu dién dudi dang mét ma tran ba
chiéu v6i cac gia tri diém anh la cac s6 nguyén va nam
trong khoang tur 0 t&i 255. Nhan thdy rang, mién gid tri ctia
diém anh co su trai dai va co su chénh léch ro rét vé gia tri
diém &nh I8n nhat véi diém anh nhd nhat. Néu sir dung cac
thuat toan hoc sau hay hoc may véi mién gia tri nhu vay sé
gay ra hai van dé, thit nhat dé la viéc thuat toan phai x ly
va lam viéc véi cac di liéu c6 gia tri 16n, diéu nay sé lam cho
viéc tinh todn mat nhiéu thai gian, khéng én dinh va kho
héi tu. Thi hai, cac dit liéu dau vao trudce khi dua vao mang
hoc sau dé huan luyén sé dugc luu trt vao bd nhé trong
(RAM - Random Access Memory), vGi viéc huan luyén nhiéu
d liéu véi gia tri cao rat dé xay ra hién tugng tran bé nhé
va anh hudng t6i qua trinh tinh toan. D& khic phuc van dé
nay, nhém nghién ctu st dung phuang phap chudn hoa
dir liéu dé diéu chinh gia tri cta di liéu vé cung mét ti 1é
trén mot mién gia tri mai.

IMAGE
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Hinh 4. K&t qua st dung phuong phap chuan hda min-max cho anh

Chudn héa min-max c6 thé coi la phuong phap don
gian nhat trong viéc anh xa gia tri vé pham vi [0,1]. Céng
thiic clia phuong phap chudn héa min-max:

x; — min(x)

X' = max(x) — min(x)

VGi x; la gid tri ban dau, x;' la gia tri méi sau khi dugc
chudn hoéa, min(x) la gia tri nhé nhat cta dac trung va
max(x) la gia tri I6n nhat cta dic trung. Chudn héa min-
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max bao ddm méi quan hé gilra cac gia tri clia dit liéu goc,
né sé phat hién ra dugc cac 16i vugt qua gidi han néu nhu
c6 gia tri dau vao vuot qua khoang gia tri cho phép. O day,
gia tri dac trung la diém anh nén min(x) = 0 va max(x) =
255. Két qud stir dung phuang phap chudn héa min-max
dugc thé hién & hinh 4.
3. MO HINH FACENET VA QUA TRINH HUAN LUYEN DU
LIEU
3.1. Lua chon mang tich chap

Véi viéc dugc xay dung dua trén nhing uu diém cuta
Inception module va Residual block dugc trinh bay tai [13]
ma Inception Resnet V1 la mang sé dugc lua chon dé phuc
vu trong viéc hudn luyén cac dit liéu hinh anh khuoén mat
dugc thu thap. Residual block [14] sé giip cho viéc huan
luyén ctia mang dé dang hon rat nhiéu khi tao ra cac két
qua tét nhat. M6i Residual block chi can thém dau vao cda
block (x) t6i dau ra cla cac I16p F(x) dé thu dugc maot két
qua G(x) nhu céng thuc:

GX)=FXx) + x (M

identity

Hinh 5. Residual block

Khai niém vé Inception module da dugc dé cap tai [15]
khi nhém nghién cliu clia Google da phat trién va céng bé
mang GoogLeNet. Inception module la mét mang tich chap
gitp mang huan luyén dugc sau va nhanh hon thay vi viéc
phai tao ra nhiéu I6p sé rat dé dan téi trudng hgp mé hinh
bi overfitting (khai niém vé overfitting dugc trinh bay tai
[23]) va gia ting s6 lugng vé tham s& [16]. Inception
module sé tinh toan trén cac kernel cé kich thudc khac
nhau tr mét dau vao cla I6p trusc dé va sau dé sé néi cac
dau ra lai v6i nhau dé tao thanh mét dau ra mai. Uu diém
cla cac kernel 1 x 1 1a d€ gidm s6 chiéu va s6 luong cac
tham s6 tinh toan.

Vé co ban thi Inception Resnet V1 ciing nhu cac mang
tich chap khac gém c6 2 thanh phan chinh. Thanh phan thu
nhat la khoi chia céac 16p tich chap (hidden layers), thanh
phan thi hai la khéi chira cac 16p phan 16p. Tai thanh phan
thd nhat, mang thuc hién hang loat cac phép tich chap va
pooling dé phat hién ra cac dic trung quan trong cta anh.
Céc pooling trong mang tich chap con c6 muc dich dat
dugc su bat bién d6i vai viéc thay d6i vi tri hodc do sang
cla anh va téng hgp mot két qua dau ra dya trén cac gia tri
nam trong ving ma kernel anh xa [17]. Tai thanh phan thu
hai mdi 16p vai cac lién két sé dong vai trd nhu mét bd
phan 16p cac dac trung da dugc ruat trich tir trude d6. Dau ra
cudi cung clla mang sé dua ra moét xac suat ctia doi tugng
tuang Ung véi anh dau vao.
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Bang 1. Cau triic mang Inception Resnet V1

Layer Size-in Size-out Kernel Stride, Padding Params RelU | Scale
ConV_BN_ReLU 160 x 160 X 3 79 X 79 x 32 3x3x%x3 2,0 32X 3x3x3 True | —
ConV_BN_ReLU 79 X 79 X 32 77 X 77 X 32 3X3x32 1,0 32X 3X3x32 True | —
ConV_BN_ReLU 77 X 77 X 32 77 X 77 X 64 3X3x32 1,1 64 X 3 X 3x32 True | —
MaxPool2D 77 X 77 X 64 38 X 38 X 64 3x3 2,— 0 True | —
ConV_BN_ReLU 38 X 38 X 64 38 x 38 x 80 1X1Xx64 1.0 80x1xX1X64 True | —
ConV_BN_ReLU 38x38x80 | 36 x36%x192 | 3x3x80 1,0 192 x3x3x80 | True | —
ConV_BN_ReLU 36 x36x192 | 17 X 17 X 256 | 3 X3 x 192 2,0 256 x3x3x192 | True | —
5XInception A 17 x 17 x 256 | 17 X 17 X 256 Inception A - - True | 0,17
Reduction A 17 X 17 X 256 8 X 8x 896 Reduction A — — True | —
10xInception B 8 X 8 X 896 8 X 8 X 896 Inception B — — True | 0,1
Reduction B 8 X 8 X896 3x3x%x1792 Redution B - - True | —
5XInception C 3x3x1792 3x3x%x1792 Inception C - - True | 0,2
Inception C 3x3x1792 3x3x%x1792 Inception C - - False | 1,0
AvgPool2D 3x3x%x1792 1x1x1792 3x3 1,- 0 — —
Flatten 1Xx1x1792 1x1x1792 — — — — —
Fully Connected 1x1x128 1x1x128 - - - - -
L2 1x1x128 1x1x128 — - - - -

3.2. Sir dung ham mat mat Triplet

Nhu da trinh bay & phan trén, mé hinh Facenet c6 mét
uu diém 13 viéc phat trién kién tric mang Siamese két hop
Vi viéc st dung mot ham mat mét linh hoat dé€ huan luyén
trén bé di liéu anh 16n. S6 lugng dau ra clia mang neural
tich chap trong (3.1) chinh la s6 lugng I6p khuon mat trong
€0 sG di liéu anh. Nhu vay, néu s6 lugng ngudi can dy doan
tang lén mot cach dang ké thi 16p cudi ctia mang sé chua
rat nhiéu neural, di€u nay sé lam cho qua trinh tinh toan va
hudn luyén tré nén phuc tap hon chua ké viéc phai hun
luyén lai toan bd mang khi cé mét I6p méi dugc tao ra. Kién
trdc Siamese dugc tao ra dé gidi quyét van dé nay.

X1
Image 1 \

d(x,,x3)

e

(7]

z

z
10}08A ainjEa)

o
z
Z
1012aA ainjeay

Hinh 6. Kién tric cia mang Siemese

Kién tric cta Siamese dua trén nén tang la mot mang
tich chap dugc loai bd di I6p dau ra va chi dugc st dung dé
ma hoéa anh thanh mot vector goi la vector embedding.
Dau vao clia mang Siamese la hai bic anh bat ky dugc lua
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chon ngéu nhién tU di liéu anh va dau ra ctia mang la 2
vector embedding tuong Ung véi 2 anh ti dau vao cla
mang. Hai vector nay thé hién cho nhiing dic trung cla
mdi anh do qua trinh dugc tinh toan qua rat nhiéu I6p tich
chap trong mang. Cudi cung, hai vector sé dugc dua vao
mot ham mat mat (loss function) dé do ludng su khac biét
gita chung. Théng thudng, ham mat mat dugc sir dung la
mo6t ham norm chuén béac 2.

Trong hinh 6, mé hinh dua ra 2 vector la x;va x, biéu
dién lan lugt cho anh 1 va anh 2. Goi f(x) la ham 6 tac
dung tuong tu nhu moét phép bién déi qua I6p fully
connected trong mang neural dé tao phi tuyén va gidm
chiéu di liéu vé cac kich thuéc nhé. Khi d6 néu x4, x, la
cling mét ngudai thi:

d(xq,%2) = [If(x,) — f(x2)lI3 dat min )
va néu x4, X, la hai ngusi khac nhau thi:
d(xy,%2) = [If(x,) — f(x2)II3 dat max 3)

Muc tiéu chinh cda Siamese la viéc tim ra cach anh xa
mot anh vé mét khdng gian vector n chiéu cho nén cling
khéng nhat thiét phai lua chon ham mat mat la binary cross
entropy [18] nhu cac bai toan phan loai nhi phan khac. Mo
hinh Facenet Ia mét dang Siemese véi tac dung 1a biéu dién
mot anh vé moét khong gian vector n chiéu sao cho khoang
cach gilta cac vector embedding cang nhé thi muc doé
thudc cung maot I6p clia cac anh tuong Ung cang Ién. Viéc
anh xa anh nhu vay c6é muc dich quan trong la giam chiéu
di liéu, giup tang téc kha nang tinh toan clia thuat toan va
hon ca 1a van git dugc do chinh xac khi nhan dién. Théng
thudng, s6 phan ti clia vector embedding la 128 tucong
Uing vdi 128 diém dugc trich chon trén khuén mat.
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D6i véi ham mat mat thong thudng sé chi tinh toédn
khoang céch gilia hai buc anh, do vay thi véi mét 1an huan
luyén mo hinh sé chi hoc dugc mét trong hai kha nang dé
la su giéng nhau néu hai anh cung mot 16p hodc su khac
nhau néu hai dnh khéc 16p ma khéng thé hoc dugc cling
mot e hai viéc d6 trong mét lugt huan luyén. Mé hinh
Facenet khac phuc diéu nay khi dua ra ham mat mat la
Triplet véi dau vao la bd ba anh anchor, positive va
negative ky hiéu lan luot 1a A, P va N. Y tudng chinh cua
ham mat mat nay la ddm bao véi anh anchor A (1a anh chi
dinh dang xét) sé gan hon vdi tat ca cac anh positive P (la
toan bd cic anh cla cung ngudi dd) so véi cac anh
negative N la cac anh khong phai ctia ngudi dé [19].

Negative y e
Anch?r .9 " LEARNING i
o . — = Negalive
—~9 Anchor v
Positive Positive

Hinh 7. Qud trinh hudn luyén cia Facenet [19]

Khodng cach gilra anh anchor téi positive nhé hon so
véi anh anchor t6i negative, nén:

d(AP) < d(A,N) (4)
= [If(A) = fPYIZ + a < [If(A) — fN) I3 (5)
V(f(A), f(P),f(N)) € T

= [If(8) — f(P)13 — IIf(A) — f(N)II3 + « < 0 (6)

Trong d6, hé s6 a > 0 c6 gia tri rat nho dugc thém vao
dé tao ra Ié gilta khodng cach cac cac cip anh positive va
negative. T la tap hgp tat ca bd ba trong tap huan luyén.
Ham mat mat Triplet dugc viét day du:

L(A,P,N) = JIL,lIf(A) = f(P)I3 — [If(A) — fF)I5 + ¢ (7)

Trong céng thic (7), n 1a tdng s6 bd ba trong tap huan
luyén ctla mé hinh. Muc tiéu cda Triplet loss vé ban chat
van 1a gidm thiéu cac trudng hop mé hinh nhan dién sai
anh negative thanh positive nhat c6 thé va loai bé di anh
huédng clia cac trudng hgp ma moé hinh nhan dién ding
negative va positive 1én ham mat mat. D€ thé hién chinh
xac muc tiéu, ham Triplet trong (7) sé dugc diéu chinh vé
dang sau:

L(A,P,N) = XiLomax([If(A) — f(P)I3 — lIf(A) —

fNII3 + ,0) ®
3.3. Lua chon bé ba dnh dau vao

Viéc lua chon bd ba anh dau vao sé cé anh hudng rat
I6n téi chat lugng ctia moé hinh Facenet do mé hinh sé hoi
tu nhanh hon va déng thai dua ra két qua du bao tét hon.
Viéc lua chon ngau nhién bo ba dnh dau vao vé ban chat 1a
cling ¢ thé dugc thuc hién do xac suat ti 1é chon cap anh
ngau nhién déu thudc cuing mét 16p la rat nho do co s& di
lieu anh cta hé théng nhan dién la rat Ién. Tuy nhién viéc
nay sé dan tdi su khé hoi tu cia mé hinh va la diéu khéng
mong muén khi viéc cai thién mé hinh la diéu luén dugc
hudng t4i.

Trong [19] da dua ra mot chién lugc lua chon bé ba anh
dau vao la Hard Triplets. V&i méi anh A can xac dinh anh P
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sao cho c6 khoang céach la xa nhat vai anh A tuc 1a phai tim
nghiém cua:
argmaxp, [|f(A;) — f(P)II5 9)

Tuong ty cling xac dinh anh N sao cho cé khoang
cach la gan nhat véi anh A:

argminy, [|f(A) — FN)|” (10)

Trong d6, i,j la cdc nhan clia anh va cac anh P va N luc
nay dugc goi lan luot 1a hard positive va hard negative. Tuy
nhién, trong thuc té khong thé tinh toan dugc argmin va
argmax trén toan bo tap huan luyén va cé thé dan tdi viéc
mo hinh hudn luyén kém do anh nhiing khuén mat dugc
gan nhan sai va c6 chat lugng kém sé nhiéu hon hard
positive va hard negative. Trong [19] cling trinh bay hai
cach dé giai quyét van dé nay:

- Tao bd ba anh offline sau n budc, tinh toan hard
positive va hard negative va luu vao checkpoint trén moi
tap con dir liéu.

- Tao bd ba anh online bang cach chon cac mau hard
positive va hard negative trén méi mini-batch.

4, HUAN LUYEN MO HINH VA BANH GIA KET QUA
4.1. Huan luyén mé hinh

Nhu da trinh bay trong phan trudc, qua trinh huan luyén
di liéu toan mang sé dugc thuc hién dua trén kién trac cha
mang Inception ResNet V1 véi tap dir liéu clia hon 200 nguoi
da dugc thu thap va gan nhan két hop véi qua trinh st dung
pre-trained trén b6 dir liéu la CASIA-WebFace.

Pre-trainedon |/
VGGFace2/CASIA |

&

Training |—_—>
Set Inception ResNet V1| |

training with

g ~s— TripletLoss || |

Hinh 8. Quy trinh hudn luyén va dénh gid mé hinh

Viéc ti€n hanh huan luyén di liéu sé dugc thuc thi trén
may chu tinh todn hiéu nang cao (HPC) dugc trang bi card
d6 hoa GPU NVIDIA TesLa P100 16GB.

Kién tric cta Siamese dua trén nén tang la mot mang
tich chap dugc loai bé di I6p dau ra va chi dugc st dung dé
ma héa anh thanh mot vector goi la vector embedding.
Dau vao clia mang Siamese la hai bic anh bat ky dugc lya
chon ngéu nhién ti di liéu anh va dau ra cda mang la 2
vector embedding tuong Ung véi 2 anh ti dau vao cla
mang. Hai vector nay thé hién cho nhing dic trung cda
mdi anh do qua trinh dugc tinh toan qua rat nhiéu Igp tich
chap trong mang. Cudi cung, hai vector sé dugc dua vao
mot ham mat mat (loss function) dé do ludng su khac biét
gita ching. Théng thudng, ham mat mat dugc s dung la
mot ham norm chuén béc 2.
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Bang 2. Qua trinh huan luyén véi toc do hoc 0,1

trong d6 140 anh sé dugc dua vao dé ma héa va huan
luyén, 140 dnh con lai sé dugc st dung dé danh gia do
chinh xac. Nhém nghién ctu tién hanh danh gia dua trén
gidi thuat SVM (Support Vector Machine)[22] va thu vién
FAISS (Facebook Al Similarity Search) ctia Facebook.

Bang 4. Két qua du dodn dua trén cac phuong phap phan I6p vector

Epoch | Learning-rate Optimizer Number Image
39 0,1 ADAGRAD 453.953
39 0,1 ADAM 453.953
39 0,1 RMSPROP 453.953

Facenet training CASIA-WebFace
0.44 : —a= ADAGRAD
| s~ ADAM
o —e~ RMSPROP
0.12
0.10 |
|
0.08
g
0.06 \'
0.04 \.:.\
002 \'.":\.,. .
e .
0.00 S gl
1] ] 10 15 20 25 a0

Epochs

Bang 3. Qua trinh huan luyén véi toc d6 hoc 0,01

Method | Normalization Face Processed Result
alignment time
FAISS False False 9,98223 5,10%
SVM False False 7,89074 5,10%
FAISS False True 9,04781 8,02%
SVM False True 8,06475 6,56%
FAISS True False 11,0754 85,4%
SVM True False 7,83187 80,2%
FAISS True True 8,81791 89,7%
SVM True True 8,15443 88,3%

Epoch Learning-rate Optimizer Number Image
50 0,01 ADAGRAD 453.953
50 0,01 ADAM 453.953
50 0,01 RMSPROP 453.953

Facenet training CASIA-WebFace
—a= ADAGRAD
| o= ADAM
o g —e— RMSPROP
008
0.04
N
\:\.
0.02 ':.\:.:\% W
0.00 T
o 5 10 15 20 25 30 35 40

Epochs

Qua trinh huan luyén si dung thuat toan lan truyén
ngugc tai [20] dua trén ham mat mat két hop véi cac giai
thuat vé t6i uu khac nhu Adam, Adagrad, Rmsprop dugc
trinh bay chi tiét tai [21] dé tim cac trong s6 t6t nhat cho
mang neural. Qua trinh hoc dugc thé hién ré khi gia tri cda
ham mat mat giam dan va hoi tu vé 0 sau méi lan hoc.
Ngoai ra, nhém nghién cdu con tién hanh huan luyén dya
trén cac gia tri vé toc dd hoc, s6 lugng epochs,... Két qua
cudi cung cla qua trinh huan luyén sé tra vé moét file trong
s6 cia mang neural.

4.2. Panh gia két qua nhan dién

Dua trén file trong s6 da tinh toan, nhom nghién ciu
ti€n hanh ma héa anh trong co s& dit liéu thanh cac vector
128 chiéu. S6 lugng anh thu thap dugc bao gém 280 anh
clia 140 sinh vién truong DPai hoc Cong nghiép Ha Noi,
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TU nhiing két quad da dugc nghién clu va phat trién,
nhém tac gid da thuc hién thd nghiém va xay dung nén
moét hé théng nhan dién va diém danh khudn mat tai
phong lab mé phong va tinh toan hiéu nang cao cua Vién
Cong nghé HaUl, Truging Bai hoc Cong nghiép Ha Noi. Két
qua dugc thé hién trong hinh 9.

| yr—

Hinh 9. Két qua thi nghiém dugc xay dung trén hé thong nhan dién
5. KET LUAN

Bai bao da trinh bay vé mo6 hinh Facenet trong viéc tng
dung cho bai toan nhan dién khuén mat. Trong d6, nhiing
uu diém ctia mé hinh da dugc phan tich va thir nghiém dua
trén bd di liéu vé sinh vién da dugc thu thap. Cac két qua
danh gia cling dya trén nhiéu phuong phap phan I6p khac
nhau dé dua ra d6 chinh xac cao nhat.

Hudng phat trién ti€p theo clia nghién cuu la téi uu cac
gidi thuat dé lam gidm thai gian tinh toan cung véi dé la dé
xudt cac phuong phap chéng gia mao cho bai toan nhan
dién va diém danh sinh vién, cai thién t6t hon qua trinh
nhan dién va xay dung mét hé théng diém danh phuc vu
cho trudng bai hoc Codng nghiép Ha Noi.

LOI CAM ON

Nghién cdu nay dugc thuc hién va thd nghiém tai
phong Lab mé phdéng va tinh toan hiéu nang cao thudc
Vién Cong nghé HaUl, Trudng Dai hoc Cong nghiép Ha Noi
trong dé tai cap trudng ma sé 21-2020-RD/HD-DHCN.
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