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TOI UU HOA HE THONG PIEM DANH SINH VIEN SU DUNG CONG
NGHE NHAN DANG KHUON MAT

P4 Thi Kim Dung'*, Huynh Ngoc Tuén', Lé Ngoc T1', Lé Trung Thanh?

!Khoa Céng nghé théng tin, Triecong Pai hoc Phan Thiét
2Phong Té chire hanh chinh, Truong Dai hoc Phan Thiét

Tém tit: Dua vao nhu cau chuyén doi so hién nay trong nha truong thi hé théng nhdn dang
khuén mat dé diém danh sinh vién mét cach tw dong dong vai tro quan trong. Hé théng nay
ghi nhédn sw hién dién, thoi gian vao va thoi gian ra cua sinh vién nham thay thé cho viéc
diém danh thii cong nhu hién tai. Trong bai bdo nay, nhém tdc gia nghién cieu viéc phdt hién
va nhan dang khuon mat dwoc thuc hién bcing mé hinh FaceNet két hop MTCNN (Multi-task
Cascaded Convolutional Networks hay Mang than kinh tich chdp da nhiém), ham Triplet loss,
ky thudt cai thién hinh anh GANs va su dung cdc thu vién trong ngoén ngir ldp trinh Python va
CSS. Nhém nghién civu da xdy dung dwoc hé thong diém danh tir co sé dit liéu hinh dnh cia
sinh vién, gitip cho giang vién khéng con mdt thoi gian dé diém danh va rat thudn tién trong
viéc theo doi, théng ké chuyén can cia ting sinh vién trong sudt qud trinh hoc tdp tai truong.

Tir khoa: nhan dang khuon mat, hoc may, Open CV, Python

1. GIOI THIEU

Diém danh truyén thong bang cach goi tén
tung sinh vién la mdt cong vi¢c thuong xuyén
cia mdi giang vién vao mdi budi 1én 16p, co
nhiéu Iic 1am mat thoi gian va nham 1an do
s0 luong sinh vién 16p qua dong. Dé tranh
nhitng van dé nay, mot hé théng nhan dang
khuon mit dd dugc dé xuét, hé thdng nay thay
thé hé thong truyén thong, thuc hién cac quy
trinh ¢ dang ty dong, gitip tiét kiém thoi gian,
tang hi€u qua, mang lai sy linh hoat va bao
mat. Bén canh do, viéc xac dinh khuoén mat
con nguoi la mbi quan tam cép bach, dac biét
trong viéc xac minh qua trinh di hoc cua sinh
vién. Hién nay cong nghé phat trién da tao
ra nhiéu cai tién c6 thé ap dung dé thay doi
phuong phap diém danh truyén thong. Dic
biét, cong ngh¢ hoc sau dugc sir dung dé nhan
dang khudén mit con ngudi duge phat trién,
cai tién va thu dugc két qua. Bai bao bao gdbm
cac ndi dung nhu sau: trong phan 2, chung
toi trinh bay co s& ly thuyét va cac phu:ong
phap nghién ctru; phan 3 mo ta mot sb két qua
nghién ctiru. Cudi cung, chung t6i trinh bay
két luan va hudng phat trién ciia nghién ctru.

2. CO SO LY THUYET VA PHUONG
PHAP NGHIEN CUU
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2.1 Co s ly thuyét

Patil va cong su (2020) sit dung md hinh
mang than kinh tich chap (CNN), thu nhat
dé du doan cac diém chinh trén khudn mat
qua hinh anh, ¢6 20 diém chinh duoc vé& xung
quanh khuén mat va th hai 1a st dung moé
hinh CNN dé du doan khuon mat dua trén
cac ty 1€ va goc da tinh toan. Shubhobrata
va cong su (2018) da sir dung m6 hinh CNN
dé thu duoc cac dic diém chiéu thap vi hinh
anh duoc xir 1y trudc ¢6 chiéu qué cao dé bo
phan loai 1dy n6 lam dau vao tryc tiép. Dé
nhan dang khuén mat, ho da s dung thuat
toan Viola-Jones, sau d6 st dung trinh theo
ddi twong quan dé theo ddi khudn mit tir
khung hinh nay sang khung hinh khéc. Trong
bai viét nay, nhom tac gia da nghién ctru mot
) thong s6 nhu uéc tinh tu thé, do sic nét,
d6 phan giai va do sang. Vi tri dau duoc xac
dinh bang cach st dung goc cudn, hudng
va do cao ba gdc. Sau do, cach tiép can bao
gf‘)m tinh toan diém cudi cung dugc dit tén
la danh gia chat lugng khudn mit bang cach
gan trong sd cho timg tham s6 chuan hoa.
Edwin va cong su (2019) trinh bay viéc trién
khai hé théng giam sat dya trén nhan dang
khuén mat da camera thong minh, st dung
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thuat toan FaceNet va MTCNN trén Jetson
TX2. Hé théng di dong duoc dé xuét theo ddi
d6i twgng bang ID/vi tri camera cung véi ddu
thoi gian va ghi lai sy hién di¢én trong co s¢
dir li¢u. Indra va cong su (2020) trinh bay su
phat trién ctia hé thong diém danh sinh vién
sir dung cac mau nhan dang khuoén mit véi
dic trung Haarlike. Phuong phap nay khic
phuc sy cham tré cho giang vién va sinh vién,
ciing nhu giam thiéu kha ning gian lan trong
hé théng chdm cong. Sahu va Dash (2020)
cling sir dung dac trung Haarlike cung véi
md hinh Adaboost cho viéc nhan dang khuén
mat béng viéc phan vung da, hoat dong hinh
thai dé trich xuat cac viing ranh gi6i. Dya vao
cac nghién ctru va tinh thiét thyc thi rt can
mot h¢ thong diém danh sinh vién bang nhan
dang khuén mat khi tham gia 16p hoc, dam
bao nhanh chong vé thoi gian, tranh viée gian
lan trong diém danh, khong mét thoi gian cho
giang vién va rat dé dang trong viéc thong
ké, quan 1y sb lwong sinh vién vang hoc trong
tung mon hoc. Trong nghién ciu nay, dong
gop cla chung t6i bao gdm: (1) Nghién ciru
mo hinh FaceNet; (2) P& xuit mé hinh nhan
dang khudn madt sinh vién; (3) Xay dung tap
dir liéu anh méi StattenUPT cua sinh vién
truong Dai hoc Phan Thiét; (4) Thuc nghiém
xay dung ung dung nhan dang khudén mat dé
diém danh sinh vién da dé xuat dya trén tap
anh StattenUPT.

Pé nhan dang khudén mat chinh xac, ching
t6i két hop MTCNN va FaceNet. MTCNN
dugc st dung dé phat hién khuon mat va
léy duoc toa do chinh xac cua khuon mat.
Dua trén két qua do tim khuon mat, vi¢c
nhan dang khuon mat dugc thyc hién béng
FaceNet. FaceNet hoc truc tiép anh xa tir hinh
anh khuon mat d&én khong gian Euclide nho
gon, trong d6 khoang cach truc tiép twong
tmg voi phép do do tuong ddng cia khudn
mat. Sau khi khong gian nay dugc tao ra, viéc
nhan dang khuoén méat, xac minh va phan cum
c6 thé d& dang duogc thuc hién bing cac ky
thuat FaceNet dudi dang vecto dac trung.

2.1.1 Mang than kinh tich chdp da nhi¢m
(MTCNN)

Chung t6i tan dung ba nhiém vu dé huén
luyén MTCNN: phﬁn loai khuon mét/khf)ng
phai khuén mat, hoi quy hop lién két va xac
dinh diém mdc trén khuon mit.

- Phan loai khuon mat: Muc ti€u hoc tap
dugc déra nhu m6t bai toan phan loai hai lép
Pbi v6i mdi mau X, chang t61 st dung ton
that entropy chéo:

Llet =~(y"log(p,) + (1= y* )1~ log(p))(1)

Trong do, pi la xac suat do mang tao ra dé
cho bi€t mau x. la mot khudn mat,

v €{0,1} dau ra ctia cac nhan thyc té.

Hoi quy hop lién két: Pbi vai mdi cira s0,
du doan do¢ 1éch gitra ctra s6 do6 va gia tri thuc
té gan nhat. Muc ti€u hoc tap duoc xay dung
nhu mdt bai toan hoi quy va sir dung ton that
Euclidean cho m6i mau x.

¥ ()

Trong d6, 7 1a muc tiéu hdi quy thu dugc
tr mang va »;*1a toa do thuc té.

b Ab
Liov || ox __

Xac dinh diém mdc trén khudn mat:
Twong ty nhu nhiém vu hdi quy hop lién két,
phat hién diém méc trén khudn mit duoc xay
dung nhu mot van dé hdi quy va giam thiéu
t6n that Euclidean

J,

andmark 1\~ landmarky (landmark
Lt =yt — et | (3)

~ (landmark) 1 x A N .2 z
Trong dé, 5" 1a toa d6 cua diém moc
trén khuon mat thu dugc tir mang, y ™ 1a

toa d6 thuc té cho mau thi i.
2.1.2 M6 hinh FaceNet

FaceNet str dung mang tich chap sau dé trich
sut cac diém dic trung ctia guong mit nguoi
co trong anh (Anitha, 2020). Trong FaceNet,
qué trinh encoding cua mang CNN gitp ma
hoa bic anh vé 128 chiéu. Sau do6, nhiing
vector nay sé& lam dau vao cho ham Triplet
dé danh gia khoang cach giita cic vector.
FaceNet truc tiép dao tao du ra bang cach st
dung ham Triplet loss. Triplet bao gdm hinh
thu nho khu6én mat khép nhau va mot hinh thu
nhd khuon mat khong khdp nhau va muc dich
cua Triplet loss la tach cdp duwong khoi cap
am theo mot khoang cach. Nhitng hinh thu
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nho 1a cac phan cat khép kin ctia ving khuén
mit duoc thyc hién bang phép tinh tién va
n6 dua trén viéc nhiing Euclide mdi hinh anh
bang cach sir dung mang CNN. Mang duogc
dao tao sao cho khoang cach truc tiép L2 binh
phuong trong khong gian nhung tuong tng
v6i do twong dong cua khudén mat: khudn mat
cua cung mot ngudi c6 khoang cach nho va
khuén mdt cua nhiing nguoi khac nhau cé
khoang céch 16n. Puogc thé hién trong Hinh 1.

c:>c:>|:>

Hinh 1. Cdu triic mé hinh
2.1.3 Ham Triplet loss

Triplet
DEEP ARCHITECTURE 1

=.

Batch

Viéc nhung duoc thé hién bang f(x)eR’.
N6 nhiing mét hinh anh x vao mgt khong gian
Euclide d (dimensional-chiéu). Sy mat mat
nay duoc Welnberger va cong sy (2006) thuc
day trong b6i canh phan loai lang gleng gan
nhat. O day, Triplet Loss giam thiéu khoang
cach giita anh x* va anh x”, ca hai déu c6
cung dic diém va t6i da hoa khoang cach giira
anh x’ va anh x’. Diéu nay dugc hinh dung
¢ Hinh 2.

[l =!Il + <l = B, V(1 x!) € 7(4)

Trong d6, anh x/(a: anchor — neo), anh x”
(p: positive — duong), anh x(n: negative —
am), a la bién do duoc ap dung gitra cac cap
duong va am. 7 13 tdp hop tat ca cac bo ba ¢
thé c6 trong tap huan luyén va co6 sd luong N.
Su mat mét dang duoc giam thiéu sau d6 ham
loss sé€ la:

L=/ = GO =11/ D= S G +al.(5)

Negative
Ancho»r»f_ .9
*—_ [ ——

Anchor *.
Positive

LEARNING e
Negative

Positive
Hinh 2. Triplet Loss giam thiéu va t6i da hod
khoang cach
2.1.4 Cdi thién hinh dnh
Do chuyén dong cta sinh vién trong 16p
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hoc, hinh anh dugc camera ghi lai c6 thé bi
mo. Hinh anh c6 thé dugc cai thién bang cach
su dung GANS.

1=k(M)*+N (6)

Trong do: 1, 1a hinh anh bi bop meo, k(M)
dugc goi 1a hat nhan mo chua dugce xac dinh
b0’1 trudng chuyén dong M, I 1a hinh anh tiém
an sac nét, N 1a mot nhidu cong thém.

Nhin dang khuin mar
Thuye hién load
file Pickle

cach

Min Value
= M¢t vector

< Threshold r Bl

S

Hinh anh thu .
> i,
= =%
Hinh 3. M6 hinh nhdn dang cua chuwong
trinh

Céac budc hoat dong cua md hinh trong
Hinh 3:

Pau tién, s& c6 mot tap tin .pkl dé luu trix
dir liéu da duoc huan luyén 12 ma hoa vector
va thong tin cua céc sinh vién.

Thir hai, khi bat dau thuc hién nhan dang
khudén mit chuong trinh s& hién thi hinh anh
camera thu dugc ra man hinh chinh. Sau do,
tim kiém cac khuén mat c6 trong hinh anh ma
camera thu duoc.

Thir ba, cac khudén mat thu duogc tir camera
s& dugc trich xuat ra mot anh moi véi kich
thude 160x160. Tiép theo, ta s& st dung mo
hinh FaceNet dé ma hoa hinh dnh di duoc xtr
ly thanh mdt vector c6 128 gia tri.

Cubi ciing, md hinh s& iy gia tri vira duoc
ma hoéa dem di so sanh véi cac dir liéu cua
cac sinh vién c6 trong tap tin .pkl dé tinh
toan khoang cach cua cac khuén mat. Trong
truong hop hinh anh thu dugc tir camera voi
dir liéu da duoc huin luyén c6 ngudng tuong
dong thap hon so v6i mirc mic dinh thi ta s&
ly thong tin sinh vién cta dir lidu da duoc
huén luyén. Sau do, xuét ra man hinh camera
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v6i két qua 1a duge mot hinh chir nhat xung quanh khudn mit va phia trén c6 thong tin sinh
vién cu thé la ma sinh vién va tén sinh vién.
2.1.6 Théng tin ciia mé hinh nhén dang gwong mdt bang FaceNet

Theo nghién ctru cta Sandberg (2017), ching t6i thu thap dugc thong sb hinh va biéu dd so
sanh cua cac mo hinh dugc thé hién & Bang 1 va Hinh 4. Dya vao nhiing thong s6 nay ching
toi thay mo hinh FaceNet c6 do chinh xac cao va ty I¢ sai thap nén chon mo hinh nay dé xay
dung hé thong diém danh sinh vién.

Bang 1. Thong s6 cua cac mo hinh hién nay

Do chinh xac Ty 1€ sai
Mo hinh Recall
(Accuracy) (Error Rate)
FaceNet ~98.5% trén LFW dataset | Rat cao (thudng trén 0.97) | Rat thap (dudi 1.5%)
DeepFace ~97.35% trén LFW dataset | Cao (trén 0.95) Thép (khoang 2%)
OpenFace ~96.5% trén LFW dataset | Trung binh (khoang 0.94) | Cao hon (khoang 2.5%)
VGGFace ~98% trén LFW dataset Cao (trén 0.96) Thép (khoang 1-2%)
S0 sanh DO chinh xac gilka cée md hinh So sanh Recall gidra cac md hinh So shnh Ty W sai gilra céc md hinh
§ i H
] © 10
: FaceNet Doop¥ ace OpenFace VGGFace ’ b Dasoreoe S b " FaceNet DespFaca  OpenFace  VGGFaco
Phuomg phap wromg phap Phuomg phap

Hinh 4. Biéu do so sanh ciia cdc mé hinh

2.2 Phuong phap nghién ctiru
2.2.1 Tao co so dir li¢u

Dé co thé xay dung ung dung diém danh sinh vién ta can xay dung cic bang dir liéu can
thiét cho tng dung gdom thong tin sinh vién va mt bang dé c6 thé thuc hién luu trir dir liu
diém danh sinh vién va loc dir li¢u tir cac dir liéu ma ta thu thap dugc tir viéc nhan dang khuén
mat

Bang 3. Bang SinhVien

Truong Kiéu dir liéu Rang bugc Ghi chi
MaSV Char(10) Khoa chinh Ma sinh vién
TenSV Nvarchar(100) Tén sinh vién
GioiTinh Bit Gidi tinh
Ngaysinh Datetime Ngay sinh
Email Varchar(100) bia chi Email
SDT Char(10) S dién thoai
DiaChi Nvarchar(200) bia chi
MaKhoa Char(10) Khéa ngoai Khoa cua sinh vién
MaLop Char(10) Khoa ngoai Lép cua sinh vién
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Bang 4. Bang Stattendance

Truong Kiéu dir liéu Ghi chu
MaSv Char(10) Ma sinh vién
TenSV Nvarchar(100) | Tén sinh vién
Time Bit Thoi gian khi ng dung nhan dang dugc khuén mat
Std date Datetime Ngay diém danh khi img dung nhan dang dugc khuon mit
Trang thai diém danh dwa vao thoi gian ma (mg dung nl}én
Attendance Varchar(100) dang dugc khuon mat voi 2 trang thai 1a “Absent” = “vang
mat” va “Present” = “cd mat”
Bang 5. Bang Khoa
Truong Kiéu dir liéu Rang bujc Ghi chu
MaKhoa Char(10) Khoa chinh Ma khoa
TenKhoa Nvarchar(100) Tén khoa
Bang 6. Bang Lop
Trudng Kiéu dir liéu Rang budc Ghi chii
MaLop Char(10) Khéa chinh Ma 16p
MaKhoa Char(10) Khoa ngoai Ma khoa
GVCN Nvarchar(100) Giang vién chu nhiém

2.2.2 Thwe hign hudn luyén tdp div ligu méu
cho tirng sinh vién

Viéc thu thap dit liéu dé huan luyén cho
mo hinh s€ dua vao thu muc 16n chira cac thu
muc con dugc gan nhan 1a ma sinh vién ctua
ting sinh vién thé hién & Hinh 4. Bén trong
cac thu muc con s€ 1a cac hinh anh dai dién
cho ma sinh vién da dugc gan nhan cho thu
muc d6. Cu thé hé thong diém danh sinh
vién, mdi sinh vién duoc chup tir 50 dén 100
birc anh nham tao ra mot tap dir li¢u da dang
cho qua trinh huén luyén mé hinh nhan dang
khuon mat. Cac buc anh dugc thu thap voi
cac yéu t6 sau:

Géc dd: Cac birc anh bao gdm nhiéu goc
d6 khac nhau, véi uu tién cho goéc chinh dién
dé dam bao mo hinh c6 thé dat hi¢u qua cao
nhat trong viéc nhan dang.

Piéu kién anh sang: Cac birc anh dugc
chup trong nhiéu diéu kién anh sidng khéc
nhau dé mo hinh c6 kha ndng hoat dong tot
trong cac di€u kién anh sadng thay doi.

2.2.3 Quy trinh thu thdp dir liéu

Chuin bi tip dir li¢u: Chung t6i da thuc
hién chup 50 dén 100 anh mdi sinh vién. Cac
44

anh phai dam bao duoc chup tir nhiéu goc do
khac nhau, vu tién goc chinh di¢n. Cac géc do
khac bao gém nghiéng trai, nghiéng phai, tir
trén xudng, va tir dudi 1én.

Luu trir cac dir liéu di thu thap: Luu tat
ca cac burc anh ctia mdi sinh vién vao thu muc
riéng biét. Tén cua thu muc s€ dugc dat theo
ma sinh vién dé dé dang quan 1y va tra ciru.

Quan Iy va kiém tra chét lwgng dir liéu:
Xem x¢t va loai bo cac anh bi mo hodc khong
dat yéu cau. O budc niay mo hinh pre-train
ctia FaceNet da hd trg bo qua cac anh mo va
khong du yéu cau.

2.2.4 Thwe hi¢n trién khai hudn luyén di
liéu:

Pau tién, chuong trinh s& bt ddu huin
luyén dit liéu bang cach truy cép vao thu muc
16n va doc ting hinh anh c6 trong cac thu
muc con da dugc gan nhan.

Thir hai, chuong trinh s& bat dau cit khuon
mat tir hinh anh d6 va can chinh lai b?mg cach
sir dung aligned face va cudi cung la resize
hinh anh khuon mat thu duoc véi kich thude
can thiét cho nhan dang khuén mat cua mo
hinh FaceNet (160x160).
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Thr ba, ta luu dit 1iéu anh sau khi xir 1y va
ma sinh vién dai dién cho ting dit liéu anh lay
duoc tir nhan cia cac thu muc da dugc gan
nhin dé bat diu huan luyén.

3. KET QUA NGHIEN CUU

File chtra dit liéu anh duoc doc va chuyén
doi thanh cac vectors nhing (embedding

vectors) theo quéa trinh da md ta. Nhitng vectors
nay s€ dugc nhap vao mo hinh FaceNet da
dugc hudn luyén trude (20180402-114759.
pb). Sau khi qué trinh xir Iy hoan tat, két qua
s& dugc luu vao mot file maéi (classifier.pkl)
su dung thu vién pickle. File nay s€ dugc st
dung cho myc dich nhan dang khuén mat. Két
qué thu dugc nhu Hinh 5.
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Két qua ¢ Hinh 6 cho thdy h¢ thong nhan
dang dugc ba sinh vién co6 trong anh trén va
cac sinh vién con lai van chua duoc hun
luyén dir li¢u nén s& khong nhan dang guong
mat.

Sau khi thu thap va xa ly dir li€u, ta ap
dung mang than kinh tich chap dé phat hién
va nhan dang khuon mat cua tung sinh vién.
Hinh anh sinh vién dugc 1ay tir camera rdi luu
cac thong tin nhu ho tén, 16p, gid vao, gio ra,
...vao file excel.

2/1/2024 present

Tiép theo, nhom nghién ctru thuc hién loc
dir liéu tr cac dir liéu da thu duoc sau khi
thyc hién nhan dang guong mit bang cach liy
thoi gian dau tién, chinh 14 thoi gian vao ciia
sinh vién va thoi gian cudi cing 14 thoi gian
ra cta sinh vién dé luu vao bang Stattendance
da duoc tao.

Cubdi cung, xudt dir lidu tr bang
Stattendance va thu duogc két qua 1a thong tin
dit liéu diém danh dugc thé hién rd ¢ Hinh 7.

K13THOOOQS58 Tran Thu Van 21:36:15  3/1/2024 present
K13THOO0058 Tran Thu Van 21:36:21  3/1/2024 present
K13THOOOQS8 Tram Thu Van 21:36:26  3/1/2024 present
K13THOO0058 Tran Thu Van 21:36:32  3/1/2024 present
K13THOOOQS8 Tran Thu Van 21:36:38  3/1/2024 present
K13THOOO058 Tran Thu Vén 21:36:40 3/1/2024 present
K13THO0O0S58 Tran Thu Vén 21:36:47  3/1/2024 present
K13THOOO0S8 Tran Thu Vén 21:36:48 3/1/2024 present
K13THO0058 Tran Thu Vén 21:36:55  3/1/2024 present
K13THO0058 Trin Thu Vin 21:36:56  3/1/2024 present
K13THOO0O058 Tran Thu Vén 21:36:58  3/1/2024 present
K13THOOO0S8 Tran Thu Van 21:37:00 3/1/2024 present

Hinh 7. Dit liéu thu dwoc sau khi nhdn dang guwong mat dé diém danh

K13THO0057 Lé Ngoc Tu 22:49:40

K13THODQS57 L& Ngoc Ta 22:49:41  2/1/2024 present
K13THODO057 L& Ngoc Tu 22:4941 2/1/2024 present
K13THODQS7 L& Ngoc Ta 22:49:41  2/1/2024 present
K13THO0O057 L& Ngoc Tu 22:4942 2/1/2024 present
K13THO0057 L& Ngoc Tu 22:49:42  2/1/2024 present
K13THODO057 L& Ngoc Tu 22:4943  2/1/2024 present
K13THO0053 D& V&n Xudn Trung 21:29:11  3/1/2024 present
K13THOO0053 D& VAn Xuéin Trung 21:2821  3/1/2024 present
K13THO0053 D& Vin Xuén Trung 21:29:23 3/1/2024 present
K13THOO0053 D& Van Xuén Trung 21:29:33 3/1/2024 present
K13THO0053 D& Van Xuén Trung 21:29:37 3/1/2024 present
2L Y P o e oy 13017 04

23055 /17208 oo S e 213327 11/2004 et

n:3:02
21:31:04
21:31:14
21:31:19
1:31:20
21:31:26
21:31:35%
1:31:37
21:31:43
21:31:52

3/1/2024 present
3/1/2024 present
I1/2024 present
3/1/2024 present
3/1/2024 present

TE K1ITHOOOSE Lé Nhdt Truimg
78 KIITHOOOS6 Lé Nhdt Trutmg
) KIITHOOOS6 Lé Nhjt Truimg
1 KIITHODOSS Lié Nhit Trume
1 K1ITHOOOSE Lé Nhjt Trutmg
3/1/2024 present 3 K1ITHOOOSE L NOdt Trudmg
3/1/2004 present g4 KIITHOOOSE L& NN Trusbmg
VU204 present g5 K1ITHOOOSS L& NI Trurtmg
3/1/2024 present 5 K1ITHOOOS6 L& Nhjt Trnimg
3/1/2004 presert g7 KLITHOOOSE L& Nhdt Trusdmg
11:3428 W1/2004 present
21:34:30  3/1/2004 prevent
1:34:36  W1/2004 present
21:3445  W/1/2014 present
113449 3/1/20M prevent
11:34:51 3172024 present
21:34:53 W1/2004 present
I1:3455  W/1/2024 present
31/2024 present
3/1/2024 present
V1/2024 present
W1/2024 prevest
31/2024 present
W1/2024 present

1:33:34
1:33:42
3349
1:33:57

M0

06
:34:10
3412
1:34:20
13424

U204 present
3/1/2024 present
3/1/2024 present
3/1/2024 present
3/1/2024 present
3172024 present
U024 present
3/1/2024 present
3/1/2024 present
3/1/2024 present

B mmom o s

-4

| K1ITHOOOS6 Lé Nhjt Trunimg
| K13THOOO56 Lé Nhjt Trudmg

K13THOOO%6 L Whdt Trurimg

K1ITHOOOS6 L& Whit Trunimg
| K1ITHOOO56 Lé Nhit Truimg
K13THOOOS6 Lk Nhdt Trrbmg
K1ITHOOOS L& Nhjt Trindmg
K13THO0OS6 Lé Whit Truomg
K13THOOOS6 Lé Nhjt Trrdmg
! K1ITHOO0%6 LE Nhjt Trndmg
| K1ITHODOS6 Lé Nhjt Trurimg
| K1ITHOOO56 Lk Nhit Truimg
0 K13THOOOSE Lé Nhit Trbmg
1 K1ITHOOO56 Lé Nhit Triimg

113503
21:35:11
113518
113523
21:35:26
21:35:34

4 A B C D E F

1 M3 sinhvién  Tén sinh vién Thisi gian vio  Nghy Trgng théi Théi gian ra

2 K13THOO057 L& Ngoc Td 22:4%:26  2/1/2024 Present 22:49:43
3 K13THOOO56 L& Nhjt Trudmg 21:32:20 3/1/2024 Present 21:35:45
4 K13THO0053 DS Viin Xuln Trung 21:29:11  3/1/2024 Present 21:32:11
5 K13THOO0058 Trlin Thu Vin 21:35:55 3/1/2024 Present 21:39:33

Hinh 8. Dit liéu diém danh sinh vién

Giao dién mo cua hé théng duoc xay dung
tir cac nht nhan, bén dudi duoc chia thanh 5
nut thé hién rd ¢ Hinh 8, mdi nut thuc hién
cac chirc nang nhu sau:

Nt sinh vién: Dan dén giao dién quan 1y
sinh vién va cho phép nguoi dung thuc hién
thém, xo6a va sua dir liéu thong tin cua sinh
vién.

Niit nhian dang: Din dén giao dién nhan
dang guong mat va thuc hién nhan dang
guong mit sinh vién va lién két nhin sinh vién
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nhan dang dugc véi ma sinh vién trong co so
dr li€u; sau cung, ghi lai thong tin thoi gian
diém danh cua sinh vién vao tap tin Excel.

Niit diém danh: Dan dén giao dién diém
danh sinh vién, doc dir li¢u tur tap tin excel
sau khi nhan dang guong mat, loc dir li¢u
thanh dit liéu diém danh chinh thic cho mbi
sinh vién va luu thong tin diém danh vao co
s& dir liéu, xut tap tin excel sau khi da loc
dir li¢u (theo 16p, theo khoa) hodc khong co
diéu kién.
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Nt train dir liéu: Thyc hién tro dén thu
muc dataset chira cac anh dir liéu va thuc hién
train dit liéu bang mo hinh pretrain sin co ciia
facenet sir dung cho nhan dang guong mat.

i =
TRUSNG DA HOC PHAN THIET = S

o
COMG MGHE THOMNG TN = 1

Piém Danh Sinh Vién Bang Nhan Dang Khudn Mat

Hinh 9. Giao dién hé thong nguoi diing

Nut thoat: Thoat hoan toan khdi chuong
trinh mdt cach nhanh chong.

Ngoai ra, ta co thé thong ké hodc trich
xut dit liéu diém danh cta sinh vién theo
tén, 1op, khoa, ... Trong Hinh 9 va Hinh 10,
ching t61 thuc hién truy xuét cc sinh vién
thudc “Khoa Cong nghé Thong tin” va thude
16p “K13THO1”. Ung dung duoc phét trién
dua trén nén tang nghién ciru dugc xay dyung
bang phan mém PyCharm, ngén ngi lap trinh
Python va giao di¢én than thién véi nguoi s
dung Do d6 ngay céa nhiing ngu0’1 khong co
nén tang may tinh ciing c6 thé dé dang sir
dung.

4 A B C D E F
1 Ma3Esinhvién Tén sinh vién Thoigianvao Ngay Trang thai Thaoigianra
2 NgocTu Lé Ngoc Tu 22:49:26 2/1/2024 Present 22:49:43
3 NhatTruong L& Nhat Trudng 21:32:20 3/1/2024 Present 21:35:45
4  XuanTrung D6 Van Xuan Trung 21:29:11 3/1/2024 Present 21:32:11
5 ThuVan Tran Thu Van 21:35:55 3/1/2024 Present 21:39:33
Hinh 10. Két qua xuw ly dir liéu co diéu kién theo lop
M3 sinh vién  Tén sinh vién Théi gian vao  Ngay Trang thai Khoa Lop Théi gian ra
K13THO0057 Lé Ngoc Td 22:49:26  2/1/2024 Present  Cong Nghé Théng Tin  K13THO1 22:49:43
K13THO0053 DS Vin Xudn Trung 21:29:11  3/1/2024 Present  Cong Nghé Thong Tin  K13THO1 21:32:11
K13THO0056 Lé Nhat Trweong 21:32:20 3/1/2024 Present  Cong Nghé Thong Tin  K13THO1 21:35:45
K13THO0058 Tran Thu Van 21:35:55 3/1/2024 Present Cong Nghé Thong Tin  K13THO1 21:39:33
K14THO0062 ®©inh ThjLong 21:06:01 15/01/2024 Present Cong Nghe Thong Tin  K14THO1 21:09:39
K14THO0021 Tran Van Tuan 21:09:47 15/01/2024 Present Cong Ngh¢ Thong Tin K14THO1 21:13:21
E Cdng Nghé Thong Tin_attendance.csv 5/2024 9:09 PN XLS Worksheet B
A B C D E F G H
M3 sinhvién Ténsinhvién Thoigianvao Ngay Trang thdi Khoa Lép Thoigianra
K14THOO001 NguyenVanA 21:03:10 15/01/2024 Present Khoa Ngoai Nglr K14NNO1 21:05:54
Khoa Ngoai Nglt_attendance.csv 1/18/2024 7:21 PM XLS Worksheet 1KB

Hinh 11. Két qua xit Iy dit liéu theo Khoa

Theo két qua ¢ Hinh 10 va Hinh 11, dir
lidu c6 16p hodc khoa khac véi diéu kién truy
xuat dir liéu da duoc loai bo, chi luu lai théng
tin diém danh nhiing sinh vién thudc khoa
Cong nghé Thong tin va 16p K13THOL.

Céch thuc sir dung hé théng diém danh
trong thyc té cua nghién ctru:

Trién khai hé théng: Hé théng s¢ duoc
trién khai bang cach sir dung may tinh laptop

cua giang vién hodc may tinh tai phong hoc.
Nhiing thlet bi nay s& dugc két ndi vai cac
camera c6 san trong phong hoc dé thuc hién
viéc diém danh.

Quy trinh diém danh: Khi sinh vién budc
vao 16p, hé théng s tr dong nhan dang khudén
mat cua hg thong qua camera va so sanh voi
co s& dir liéu dé ghi nhan sy hién dién. Dit
liu diém danh s& dugc cap nhat va luu trir
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trong mot file excel. Giang vién c6 thé kiém
tra bdo cdo diém danh qua giao dién ngudi
dung cua hé thong.

4. KET LUAN

Trong bai b4o nay, chiing t61 da xay dung,
nghién ctru va phat trién hé thong diém danh
sinh vién, qua d6 giang vién c6 thé ghi nhén,
theo doi chuyén can, tra clu thong tin, cap
nhat sai sot, thong ké rat nhanh chéng va
thuan loi qua trinh di hoc cua sinh vién dudi
dang dién tu. St dung hé théng phén mém
gitp tiét kiém thoi gian va cong strc, dic

Thong tin tac gia:

biét voi nhimg 16p dong sinh vién. Hé thong
diém danh tu dong duoc xay dung nham han
ché nhitng khuyét diém cua cach diém danh
truyén thong. Ngoai ra, sy phat trién ciia giao
dién dd hoa gitp hé théng tré' nén rat dé su
dung va d& hiéu ddi véi tit ca nguoi dung
cin tuong tdc voi nd. Bén canh do, van con
mdt s6 han ché dbi véi nhitng sinh vién quay
nghiéng nhiéu, anh sang yéu va nhiing sinh
vién & xa camera thi hé théng nhan dang bi
nham. Trong twong lai, ching toi s& nghién
ctru thém cac phuong phap khac dé cai thién
nhitng han ché nay.

ThS. P6 Thi Kim Dung (* Tdc gid lién hé), Khoa Cong nghé Thong tin, Truong Pai hoc
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OPTIMIZING THE STUDENTATTENDANCE SYSTEM USING FACIAL
RECOGNITION TECHNOLOGY

Do Thi Kim Dung"’, Huynh Ngoc Tuan', Le Ngoc Tu!, Le Trung Thanh’

'Faculty of Information Technology, University of Phan Thiet, Binh Thuan Province, Vietnam

2Office of Organization and Administration, University of Phan Thiet, Binh Thuan Province,
Vietnam

Abstract: Based on the current digital transformation needs in schools, the facial recognition
system for automatic student attendance plays an important role. This system is designed to
record students’entry and exit times, allowing for control over student attendance rather than
manual attendance. In this article, the authors study the detection and recognition of faces
using algorithms in FaceNet, the triplet loss function, the GAN image enhancement technique,
and libraries in Python and CSS programming languages. The group has built an attendance
system from the database of images of students created, helping lecturers no longer waste
time taking attendance and very convenient in monitoring and statistics of each student’s
attendance during the study process at school.

Keywords: face recognition, open CV, machine learning, Python
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