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TOM TAT

Nhén dang khuén mat la mot bai todn quan trong trong tri tué nhan tao. Chdm cong
bang nhan dang khudn mét véi d6 chinh xac cao, gitip tiét kiém thoi gian va chi phi
so voi cac phuong phap khéc. Trong nghién cttu nay, nhdm tac gia ting dung thuat
toan FaceNet két hgp véi mang no-ron tich chdp da nhiém (Multi-task Cascaded
Convolutional Networks —- MTCNN) d€ phat hién va xac dinh khuén mat trong hé
thong chdm cong. FaceNet duoc stt dung d€ so sanh va nhan dang khuén mat, trong
khi MTCNN st dung hoc sdu dé€ phat hién khu6én mit, xac dinh diém dac trung va
gioi han khuon mdt. Ngoai ra, nhom tac gia con thiét k&€ giao dién tng dung than
thién v6i nguroi dung, gitip quan li va chdm cong triec quan hon. Két qua thir nghiém
cho thdy hiéu qua nhan dang khudén mat v6i do chinh xac 1én dén 96%, dong thoi

giam anh hudng cua yéu t6 khach quan nhu anh sang, goc do.

Tt khoa: attendance, face recognition, facenet, MTCNN

1. MO PAU

Trong bdi canh ctia thoi dai s6 hda va sy phat trién manh mé ctia cong nghé thong
tin, viéc quan ly nhan sy moét cach hiéu qua va chinh xac dang tré thanh moét thach thiee
quan trong d6i vdi cac to chire va doanh nghiép. Hién nay, cadc phuwong phap cham cong
phd bién duoc st dung trong cac t& chite va doanh nghiép bao gom ch&m cong bang tay
(chdm cdng tht cdng), chdm cdng bang thé tr va chdm cong bang van tay [1]. Mac du da
phuc vu muc dich quan ly nhan sy trong thoi gian dai nhung cac phuong phap nay déu
gdp phai mot sd han ché nhu gian 1an, sai s6t do nhap liéu, khong dam bao tinh chinh
xac va hiéu qua chua cao. D€ giai quyét nhitng han ché nay, hé thong quan ly va chdm
cong bang cong nghé nhan dang khudn mét [2] da xuat hién nhwe mot giai phap dot pha.
Cong nghé nhan dang khuon mat hoat dong mot cach tu dong va chinh xdc, c6 kha nang
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ghi nhan thoi gian 1am viéc ctia nhéan vién, dong thoi mang lai nhiéu lgi ich vuot trdi cho
viéc quan ly nhan su.

Hé thdng nay hoat dong bang cach stt dung thiét bi chup anh hoic camera d&
quét va ghi lai hinh anh khu6én mat ciia nhan vién. Sau d6, hé thong st dung cac thuat
toan thong minh d€ phan tich va so sanh cac dac diém doc nhat caa khudén mat véi co
sO dit liéu da duoc luu trit trede d6. Khi nhan dang thanh cong, hé thong sé tu dong ghi
nhan thoi gian va thong tin lién quan, nhw thoi gian dén lam, thoi gian ra vé va cac hoat
dong khac.

Hé thong quan ly va chdm cong bang cong nghé nhan dang khuon mit mang lai
nhiéu loi ich dang ké. Dau tién, né gitp tiét kiém thoi gian va cong strc ctia ca nhan vién
va nguoi quan li, vi qua trinh chdm cong trd nén ty dong va nhanh choéng. Thit hai, nd
giam thiéu sai sét trong qua trinh chdm céng, dam bao tinh chinh xac va minh bach. Thi
ba, né ting crong an ninh va kiém soat truy cap bang cach loai bo kha ning st dung thé
hodc mat khau gia mao. Cudi cung, n6 cung cap cho nguoi quan li thong tin lién quan
dén chdm cong mot cach thuan tién va dé dang.

Véi nhan thiee vé xu hudng phat trién ctia cong nghé, nghién cttu nay tap trung
vao "Hé thong quan ly va chdm cong bang cong nghé nhan dang khudn mat" va trinh
bay hai chtic nang chinh: chdm cong nhan vién bang nhan dang khuén mét va quan ly
trén tng dung.

2. PHUONG PHAP NGHIEN CUU

Nhan dang khudn mat la mot linh viec quan trong ctia Tri tué¢ nhan tao (Artificial
Intelligence — Al) va da duoc tng dung rong rai trong nhiéu linh viec nhw an ninh, giam
sat, chdm cong, giai tri, y t€ va nhiéu hon nita. Cung vdi sy phat trién khong ngiing cta
cong nghé, cac phuong phap va thuat toan dé€ nhan dang khuén mat ngay cang dwoc cai
tién va hoan thién. Nhan dang khuén mat duoc mod ta qua cac bude phat hién khuon
mat, chuan hoa va trich chon déc trung d€ dwa ra két qua.

Hién nay, c6 ba phuong phép ti€p can pho bién trong bai toan phat hién va nhan
dang khuon madt, bao gom: thuat toan Haar Cascade [3], mang no-ron tich chap
(Convolutional Neural Network — CNN) [4] va phan tich dac trung (Feature Analysis).
Trong dé:

e Thuat toan Haar Cascade hoat dong bz“ing cach stt dung mot tap hop cac dac
trung kiéu Haar d€ phat hién su hién dién ctia khu6én mat trong mot hinh
anh. Cac dac trung kiéu Haar la cac mAau chir nhat don gian co thé duoc st
dung dé phan biét gitta cac vung khac nhau ctia mét hinh anh dua trén gia
tri d0 sang ctia cac di€ém anh (pixel). Thuat toan nay c6 kha nang phat hién
khuon mat véi 6 chinh xac cao.
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e CNN hoat dong béng cach st dung mdt mang no-ron sau voi cac 16p tich
chap dé€ trich xuat cac ddc trung cua khudn mat tir mot hinh anh. Cac 16p tich
chap trong CNN st dung bo loc d€ quét qua cac vung ctia hinh anh va tao ra
cac ban d6 ddc trung twong ting. Bang cach két hop cac 16p tich chap véi cac
16p kich hoat phi tuyén, CNN c¢6 kha nang hoc va phan loai cac ddc trung
phttc tap ctia khuon mat véi do chinh xac cao.

e Thuat todn phan tich dac trung la mot phwong phap nhan dang khudn mat
dwa trén viéc phan tich cac ddc trung ctia khuon mat. Thuat toan nay st dung
mot tap hop cac bo loc don gian dé€ phat hién cac dac trung cua khudn mat
trong mot hinh anh. Céc bo loc nay bao gom cac bd loc duong théng, hinh
cht nhat va hinh tam giac. Qua qud trinh hudn luyén va t6i uu hda, thuat
toan phan tich dac trung c6 thé phat hién va phéan loai khuén mat véi do
chinh xac cao.

Tuy nhién, cdc phuong phép trén van ton tai mot s nhuoc diém nhuw téc do xue
ly cham, d6 chinh xéac thap khi khudén mat bi che khuat, khéng du anh sang hoac goc
nghiéng ctia khudn mét, kho tich hop vao cac tiing dung thuc t€ va ¢ d¢ bao mat khong
cao.

Do d¢, trong nghién cttu nay, nhom tac gia da dé xuat st dung Mang no-ron tich
chap da nhiém (Multi-task Cascaded Convolutional Networks - MTCNN) [5] két hop
v6i thuat toan FaceNet [5] lam phwong phap ti€p can mdi va cai tién. Trong d6, MTCNN
stt dung CNN dé phat hién khudn mat va tao ra cac véc-to déc trung biéu dién vi tri
khuon mat. FaceNet st dung mang CNN dé nhing hinh anh vao khong gian Euclid va
tao ra cac biéu dién dic trung dé€ nhan dang khudn mat. Sy két hop gitra hai thuat toan
nay gitp khic phuc cdc nhuoc diém ctia cac phwong phap truyén théng va mang lai hiéu
sudt nhan dang khudén mat cao hon.

2.1. Phat hién khuon mit bang MTCNN

Mang no-ron tich chap da nhiém la mét phwong phap phd bién dwgc st dung dé
phat hién khudén mat trong bttc anh. N6 bao gobm ba mang no-ron tich chap dwoc xép
chong 1én nhau dé phat hién va xac dinh vi tri khuén mat. Mbi mang no-ron tich chap
trong MTCNN c6 cdu trac va vai tro khac nhau trong qua trinh phat hién khuoén mat.
Khi stt dung, MTCNN cho phép tao ra nhiéu ban sao ctia anh dau vao véi cac kich thwée
khac nhau d€ st dung lam cac dix liéu dau vao. Két qua dau ra cia MTCNN 1a mot véc-
to dac trung biéu dién vi tri khudn mit dwoc xac dinh trén btec anh, bao gom cac dac
diém nhu mét, mi, miéng, va nhiéu hon ntra.

Qua trinh phat hién khu6on mét béng MTCNN duoc thure hién thong qua ba budce
véi ba mang no-ron tich chap riéng biét twong tng cho mdi budc la mang dé xuat
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(Proposal Network — P-Net), mang loc (Refine Network — R-Net) va mang dau ra
(Output Network — O-Net), cu thé:

Budc 1: Mang dé xuit

Trong budc nay, mang dé xuat (Proposal Network — P-Net) duoc st dung dé€ thu
duoc cac ctra sO chira khudn mat va cac véc-to hoi quy dé€ diéu chinh vi tri ctia cac ctra
s0 do. Tiép theo, cac ctra s6 chira khudén mat dwgc hiéu chuan dya trén cac véc-to hoi
quy. Cudi cung, nhiing ctra sd xép chong nhau tai mot vung dwoc hop nhat thanh mot
ctra s0. Két qua ctia P-Net la cac ctra s6 ¢6 kha nang chita khuén mat.

P-Net trong MTCNN st dung mét kién trac CNN don gian gom 3 16p tich chap
(Convolutional - CONV) va 1 16p gdp cuc dai (Max Pooling — MP) d€ thyc hién nhiém
vu phat hién khuoén mét (Hinh 1). Dau vao ctia P-Net la mot ctra s6 trueot co kich thudc
12x12x3. Trong do:

e 58 3 tuong tng vdi 3 kénh mau: do, xanh luc, xanh lam trong hé mau RGB.

e 12x12: kich thudc ctia clra s6 hodc viing ma md hinh sé quét qua birc anh.
Kich thudc 12x12 nghia la ctta s6 nay 1a mot hinh vuéng cé chiéu rong va
chiéu cao déu la 12 diém anh.

P-NET

Conv: 3x3
MP: 3x3 Conv: 3x3 Conv: 3x3 ’Iﬁlﬁ Face classification

1x1x2

— > Bounding box
|i Irri Regression
1x1x4

|||=—|i Facial landmark

Localization

Input size
12x12x3 5x5x10 3x3x16 1x1x32 1%1x10

Hinh 1. Mang dé xuat (P-Net) [8].
P-Net gom 3 cum nhu sau:

e Cum thit nhat c6 2 b0 loc kich thwdc 1x1 d€ nhan dang khuoén mat. Cum nay
duoc st dung dé xac dinh xem ctra s6 hién tai ¢ chira khudn mét hay khong.

e Cum tht hai ¢6 4 b0 loc kich thudc 1x1 d€ dong khung 4 vi tri hop gidi han
(bounding box). Cum nay dwgc stt dung dé xac dinh vi tri va kich thudc cta
khuoén mat trong ctra so.

e Cum thtt ba ¢6 10 b9 loc kich thuwdc 1x1 d€ dong khung 10 vi tri trén khuon
mat. Cum nay duoc st dung dé xac dinh cac diém chinh trén khuén mat nhuw

mat, mii, miéng, v.v.
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P-Net cho phép xac dinh vi tri ctia khudn mét va cac ddc diém trén khudén mat
trong ctta sO truot. Cac cum nay duoc st dung d€ ti€p tuc qua trinh phat hién khudn
mdt va diéu chinh vi tri trong cac budc tiép theo cia MTCNN.

Buéc 2: Mang loc

Tat ca cac ctra sO chita khudn mat ttr budc trude sé dugc sang loc b??mg cach dua
vao mang loc (Refine Network — R-Net) nhw trén Hinh 2. R-Net tiép tuc loc bo cac clra
s0 khong chira khuon mat va ap dung cac véc-to hoi quy dé€ diéu chinh vi tri cua cac ctra

sO con lai.
R-NET
Conv: 3x3 Conv: 3x3 Full
MP: 3x3 MP: 3x3 Conv: 2x2 conngct D Face classification
2
— — > D D Bounding box
|. > Regression
4
Inout si D Facial landmark
nput size 11x11x28 4x4x48 3x3x64 128 Localization
24x24x3 10

Hinh 2. Mang loc (R-Net) [8].

R-Net st dung kién trtic CNN gom: 3 16p tich chap, 2 16p gdp cuc dai va 1 16p
két noi day du (Fully Connected — FC). Dau vao ctra s truot voi kich thude 24x24x3.
Trong do:

¢ 58 3 tuong tng vdi 3 kénh mau: do, xanh luc, xanh lam trong hé mau RGB.

e 24x24: kich thudc ctia clra s6 hodc ving ma md hinh sé quét qua buitc anh.
Kich thudc 24x24 nghia la ctta s6 nay la mot hinh vuéng cé chiéu rong va
chiéu cao déu la 24 diém anh.

R-Net phan thanh 3 cum:

e Cum thit nhét ¢ 2 16p nhan dang khu6én méat. Cum nay dwgc st dung dé xac
dinh xem ctra s0 trugt hién tai c6 chita khuén mat hay khong.

e Cum thtt hai ¢6 4 16p danh dau vi tri hop gidi han. Cum nay duoc sit dung
dé xac dinh vi tri va kich thudc cia khudén mat trong ctra sd truot.

e Cum tht ba ¢6 10 16p vi tri khudén mat. Cum nay duoc str dung dé€ xac dinh
cac diém chinh trén khudn mit nhuw mit, mdi, miéng, v.v.

Cac cum nay cung cdp thong tin quan trong dé€ tiép tuc qua trinh phat hién khuén
mat va diéu chinh vi tri trong budc cudi cung cuia MTCNN.
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Buéc 3: Mang diu ra

Budc cudi cung stt dung mang dau ra (Output Network — O-Net) nhu trén Hinh
3 d€loc két qua mot lan niva va danh dau vi tri cia ndm diém chinh trén khudn mat: hai
mat, mii va hai géc miéng.
O-NET

Conv: 3x3 Conv: 3x3 Conv: 3x3 Conv: 2x2 Fully - o
MP: 3x3 MP: 3x3 MP: 2x2 ’ connect || Face classification

2
— | > — N Bounding box
. _ ‘ I. - U - Regression

Facial landmark
Localization

=N

Input size 23x23x32 10x10x64 4x4xB4 3x3x128 256
48x48x3 1

o [

Hinh 3. Mang dau ra (O-Net) [8].

O-Net st dung CNN gom: 4 16p tich chap, 3 16p tong hop t6i da va 1 16p két n6i
day du. Dau vao ctra s6 truot cd kich thudc 48x48x3. Trong do:

e 58 3 tuong ting vdi 3 kénh mau: do, xanh luc, xanh lam trong hé mau RGB.

o 48x48: kich thudc cua clra s6 hodc vung ma mo hinh sé quét qua btrc anh.
Kich thudc 48x48 nghia la ctta s6 nay la mot hinh vuéng cé chiéu rong va
chiéu cao déu la 48 diém anh.

O-Net phan thanh 3 cum:

e Cum thit nhét c6 2 16p nhan dang khu6én mat. Cum nay dwgc st dung dé xac
dinh xem ctra s0 trugt hién tai c6 chita khuén mat hay khong.

e Cum tht hai c6 4 16p danh dau vi tri hop giéi han. Cum nay dwgc st dung
dé xac dinh vi tri va kich thudc cia khudén mat trong ctra sd truot.

e Cum tht ba ¢6 10 16p vi tri ddc diém trén khudn mat. Cum nay duoc st dung
dé xac dinh cac diém chinh trén khuén mat nhu mat, mai, miéng, v.v.

Ung dung MTCNN gitip xac dinh khuén mét trong biec anh t8t hon (d6 chinh
xac cao, phat hién da nhiém, hiéu suét trong thoi gian thuyc cao) so véi cac phuwong phap
khac [6] nho vao viéc st dung cac mang no-ron tich chap phtc tap dé€ phat hién va xac
dinh vi tri khudén mat cung vdi cac ddc diém trén khudn mat.

Nhu vay, mdi bude trong MTCNN st dung mot mang CNN riéng biét dé thuc
hién cac nhiém vu phat hién khuoén mat va diéu chinh vi tri. Cac két qua cudi cung la cac
ctra sO chira khudén mat va cac thong tin vé vi tri ctia cac dadc diém trén khudén mét nhw
mét, miii, miéng. MTCNN cho phép xac dinh khudén mét trong biec anh va chuan hod vi
tri khudn mat dé€ si dung cho cac budc ti€p theo trong qua trinh nhan dang khuon mat.
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2.2. Nhan dang khu6n mat bﬁmg FaceNet

FaceNet 1a mdt thuat toan hd tro viéc nhan dang va phan cum khudn mat, st
dung mot mang CNN va cho phép giam s6 chiéu dit liéu cua véc-to déc trung (thuong
la 128 chiéu). FaceNet c6 thé duoc coi 1a mot dang Siam Network [7], biéu dién véc-to
dac trung cua cac birc anh trong mot khong gian Euclid n chiéu (thwong 1a 128 chiéu).
Viéc biéu dién nay tuan theo quy tac rang néu khoang cach giita cac véc-to nhiing cang
nho, thi mic d6 twong dong gitra chiing cang 16n va nguoc lai. Tap hop cac véc-to nay
duoc st dung lam dir liéu dau vao cho ham mat mat d€ danh gia khoang cach gitra
chang.

FaceNet sit dung mdt mang CNN, duoc biéu dién bang ham f (X), & nhting hinh
anh X vao khéng gian Euclid d chiéu. Muc tiéu 1a tao ra mot biéu dién sao cho khoang
cach gitta cac hinh anh ctia cing mét nguoi khong bi anh hudng boi cac diéu kién bén
ngoai, va khoang cach gitta cac khudén mat giong nhau ctia cuing mot nguoi la nho, trong
khi khoang cach gitta cdc anh khac nhau sé c6 khoang cach 16n.

Ham f(x) eR® c6 chiic ndng biéu dién anh X vao khong gian Euclid d chiéu. Tai
day, bao gom 3 bttc anh: Anchor (anh goc), Positive (anh gan giong vdi anh gdc) va
Negative (anh khac véi anh gdc). Sau khi biéu dién vao khong gian Euclid thi twong ting
v6i 3 btec anh trén la X, X, X, . D& nhan dang t6t thi khoang cach tir X, téi X, phai nho
hon khoang cach tir X, téi X, :d(X,, X,) <d(X,,X,). Do d6, dan dén biéu thirc (1) (véi g
la gia tri bién):

T (X)) = F(X) e +g<ll F(X) = F(X) I (1)

Lac d6 ham Triplet Loss sé c6 dang nhu sau:

L(Xar X0 X0) = 2l F(X) = F(X) IE =1 F(X) - F(X) I+ (2)

Khi hudn luyén mo hinh Siam network véi triplet loss can phai xac dinh trudc
cdp anh ( X,, X p) thudc vé cung mot nguoi. Anh X, 1a anh khac véi anh gdc cua nguoi
do thwong sé dugc lua chon ngﬁu nhién ttr cac bitc anh thudc cac 16p con lai. Do d6, tap
hop anh X, thuwong dwoc thu thap nhiéu hon 1 bitc anh/1 nguoi d€ ¢6 thé chudn bi duoc
tap di liéu hudn luyén. Néu 1 nguoi chi ¢6 1 anh thi c6 thé dwa nhing tap dit liéu nhu
vay lam b¢ anh X, khi huén luyén.

Nhu da néu trén cé thé thay, khi st dung triplet loss vao cac moé hinh CNN c6
thé tao ra cac véc-to ddc trung tot nhat cho mdi mot bre anh. Cac véc-to dic trung nay
sé cho phép phan biét r6 cac anh Negative (anh khac voi anh gdc) rat giong anh Positive
(@nh gan gidong voi anh goc). Hon nira, khoang cach gitra cac biec anh thudc cing mot
16p sé tro nén gan nhau hon trong khong gian chiéu Euclid.
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Tuy vay, viéc sit dung bo ba nhu trén sé khién cho qua trinh héi tu cham. Do do,
can chon bg ba thich hop trong qua trinh huan luyén dé cai thién duwoc hiéu sudt va do
chinh xac ciia mo hinh.

DPé& khac phuc dugc viéc hoi tu cham, thuong sé chon bd ba sai s8 sao cho khoang
cach gitta anh gdc va anh gan voi anh gdc (anh cua cting 1 ngwoi) 1a 16n nhat va khoang
cach gitra anh gdc va anh cua nguoi khac 1a bé nhat:

argmax(|| f(X,)—f(X,)Il;)

) 3
argmax(|| f(X,)—=f (X)) ©)
Viéc chon hinh anh nhu trén c6 thé xay ra treong hop:

[RIGER I 2 RICHES ICH] 5 4)

Luc nay ta sé€ hudn luyén lam sao cho biéu thic (4) tro vé biéu thic (1). Viéc huan
luyén sé gitp khoang cach gitta hai anh ctia cung 1 nguoi la nho nhat va nguoc lai anh
cua 2 nguoi sé c6 khoang cach la 16n nhat.

Hinh 4 minh hoa vé qua trinh sau hudn luyén. Trong d¢, viéc lwa chon b ba sai
s0 sé anh huong dén hiéu qua caa md hinh, néu gia tri b ba sai s6 duoc xac dinh tot thi
qua trinh hoi tu khi huén luyén sé nhanh hon va két qua sé cho dd chinh xac cao hon.
Viéc lya chon ngﬁu nhién bo ba sai s6 c6 thé dan téi mo hinh huan luyén khong thé hoi
tu.

Negative A \\ Negative

- \ﬂ
0 ]

i L

() ! Q
.& LEARNING .{ :
Anchor — —
) Anchor { )

\/

Posiive Positive
Hinh 4. Minh hoa vé qua trinh sau huan luyén [9].
2.3. Hé thong cham cong bang nhan dang khudn mit.
Nhoém tac gia tién hanh xay dung hé thong nhan dang trén co sé ing dung
MTCCN va FaceNet sit dung mang no-ron tich chap [8].

Hé thong duoc thiét ké gom 02 phan quyén chinh la Quan tri vién va Nguoi dung
(Hinh 5). Phan quyén Nguoi dung cé thé thuc hién chitc nang: Cham cong (nhan dang
truc tiép st dung camera), luu di liéu vao tép (dinh dang *.csv). Phan quyén quan tri
thira ké tir phan quyén nguoi dung va co thém cac chitc nang: Quan ly nhan vién, quan
ly hinh anh va huan luyén. Chttc ndng ctia hé thdng duoc mo ta thong qua so do sau:
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Hé théng quan Iy chdm céng bang
nhan dang khuén mat
Quan ly
nhén vién
T Quan ly = R
Quan tri vién hinh anh training Pang nhap
»  Huén luyén
o £ . Lwu vao tép
Nguwéi dung Cham cong (Dinh dang csv)

Hinh 5. So d6 khoi hé thong quan ly va chdm cong

bang cong nghé nhan dang khudn mat

Bén canh d6, hé thong st dung Google Drive luu trit anh huan luyén va
TensorFlow (mot thu vién va nén tang hoc may ma ngudén mé do Google phat trién dé
xay dung, dao tao va trién khai cdc mo6 hinh hoc sau) dé thuc hién cac phép tinh toan va
stt dung Google Colaboratory (mdt mdi trieong trie tuyén mién phi cho may hoc va khoa
hoc dit liéu) caa Google d€ huan luyén dir liéu. Hé thong c6 chitc ndng quan ly nhan
vién gom: thém, xda, thong ké ngay di lam, gio di lam ctua nhan vién.

Giao dién GUI (Graphical User Interface) duoc st dung d€ gitip nguoi dung dé
dang str dung phan mém va hudng t6i cac doi twong khong chuyén vé cong nghé, mang
lai trai nghiém than thién va gan gtii (Hinh 6).

—
o P Time Attendance System ? x
07/07/2023 - Friday - 15:58:07 07/07/2023

Friday
15:58:55

HE THONG CHAM CONG BANG NHAN DIEN KHUON MAT Q

BANG KY 1D XOA
iilil HO VA TEN XOA
THONG KE
\
DANG NHAP T THONG TIN XOA
| XOA
CHAM cONG {%F THONG BAO
HO TRO
DANG NHAP DE QUAN LY NHAN VIEN . o E
‘ CHUP ANH XU LY ANH LU

DEVELOPED BY PHAN CUONG - DTVT Kdd - HUSC
DANG XUAT

Hinh 6. Giao dién GUI
Dé thém mai thong tin nguoi dung, quan tri vién can thwe hién cac budce sau:
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e Budc 1: Nhéap cac thong tin ctia nhan vién bao gom: ID, Ho va tén, Thong tin.
Sau d6 nhan nut chup anh, hé thong sé kiém tra xem nhan vién da ton tai
trong hé thong chua néu da ton tai thi sé hién thi thong bao nhan vién da ton
tai, con khong thi ctra s6 chup anh sé duwoc mé 1én va tién hanh chup anh
nhan vién dé€ thém vao co so dix liéu.

e Budc 2: Xt ly anh, anh sau khi dwoc chup thi can xt ly cho phu hop vdi yéu
cau ctia hé thong.

e Budc 3: Luy, tién hanh luu dit liéu cua nhan vién vao hé thong gom ID, Ho
va tén, Thong tin va anh ctia nhan vién sau khi duoc xt ly.

Ngoai ra, hé théng con c6 chirc nang thong ké thoi gian di lam cua nhan vién,
x0a nhan vién va goi hd tro ki thuat néu phan mém gap truc trdc trong quad trinh hoat
dong.

3.KET QUA VA THAO LUAN

D& huan luyén mé hinh, nhém téc gia st dung tap dir liéu khuén méat nguoi Viét
tt Google Images - mot dich vu tim ki€m ctua Google cho phép nguoi dung tim hinh anh
trén cac trang web, gom 24120 khudn mat cua 1020 nguwoi. Pac diém caa bd dit liéu nay
cac anh cua mot ngroi dugc thu thap tai cac thoi ky, hoan canh khac nhau. Nhom tac
gia lay anh caa 1000 nguoi dé lam tap d@ liéu hudn luyén mo hinh. M6 hinh dwgc huan
luyén véi tham s6 va thoi gian hudn luyén mo hinh mat 120 phut.

Tap dit liéu dé€ kiém tra bao gdm 50 ngwoi véi 1020 bic anh. Nhom tac gia st
dung 720 anh d€ huan luyén va 300 anh dé kiém th (tat ca cac anh duoc diéu chinh vé
kich thudc 160x160) cho ca 2 thuat toan: Haar Cascade (thuat toan duoc phat trién cho
cac déi teong cu thé duoc dao tao trede nhu khudn mat) va FaceNet (sit dung MTCNN
dé phat hién khudn mat). Két qua thuc hién nhan dang ctia 2 phuong phap trén duoc
thé hién ¢ Bang 1. Dit liéu thuec t€ tie
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Bang 1 cho thay, thoi gian nhan dang trung binh ctia phuong phap Haar Cascade
nhanh hon khoang 64%. Tuy nhién, phirong phap nhan dang khudn mat sit dung thuat
toan FaceNet két hgp véi MTCNN dé phat hién khuon mat lai chu trong dén viéc nang
cao két qua nhan dang chinh xac hon, 1én dén 96%.
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Bang 1. Két qua nhan dang khu6n mat.

S6 anh o S6 anh S6 anh Thoi gian nhan Hiéu
, A, S6 anh R R ~,
Phuwong phap huan o nhan dang nhan dang trung suat
. kiém tra , . | .
luyén dung dang sai binh (giay) (%)
Haar [C;]‘Scade 720 300 276 24 0,28 92
FaceNet két
hop véi 720 300 288 12 0,44 96
MTCNN

Khi khuén médt dwoc nhan dang dung thi sé lvu ngay gio di lam cia nhan vién
vao tép tin véi dinh dang *.csv ddm bao su cong bang va minh bach bang cach xuat file
Excel.

Bai bao nghién cttu xay dung hé thong nhan dang khuén mat trén co s¢ ap dung
MTCNN va thuat toan FaceNet d€ phat hién va nhan dang khuon mat, cho phép cai
thién do chinh xac khi nhan dang. Két qua thuc nghiém cho thdy, hé théng c6 thé ap
dung d6i vdi viéc cham cong trong thuc té€ doanh nghiép. Nang cao hiéu qua chdm cong
mang lai su chinh xac.

4. KET LUAN

Bai bao nghién cttu, xay dung tng dung nhan dang khu6én mat trén co s¢ ap
dung MTCNN két hop véi thuat toan FaceNet dé€ phat hién va nhan dang khu6én mat,
cho phép cai thién dd chinh xac khi nhan dang. Két qua thuc nghiém cho thay, hé thong
6 thé ap dung d6i véi viéc chdm cong trong thue t&€ doanh nghiép. Nang cao hiéu qua
ch@m cong, mang lai d¢ chinh xac cao.

LOI CAM ON

Nghién ctru nay duoc thuc hién trong khudn kho dé tai nghién cttu khoa hoc
sinh vién cap c6 s6 DPHKH2023B-04.
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APPLICATION FOR MANAGEMENT AND ATTENDANCE TRACKING WITH
FACE RECOGNITION BASED ON ARTIFICIAL INTELLIGENCE
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ABSTRACT

Face recognition is an important problem in artificial intelligence. Attendance using
high-precision face recognition saves time and costs compared to other methods. In
this research, the authors apply the FaceNet algorithm combined with the Multi-task
Cascaded Convolutional Networks (MTCNN) to detect and identify faces in the
attendance system. FaceNet is used for face comparison and recognition, while
MTCNN uses deep learning to detect faces, identify key points, and bound the faces.
Additionally, the authors design a user-friendly application interface to make
management and attendance tracking more visual. The test results show the
effectiveness of face recognition with an accuracy of up to 96%, while reducing the

impact of subjective factors such as lighting and angles.

Keywords: attendance, face recognition, facenet, MTCNN.
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