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TOM TAT—DE& hd tro thuin tién hon va tang tdc do tra ciru thong tin cla sinh vién, bai bdo nay trinh bay phwong phap nhin
dién khudn mat dé thwc hién tra cru thong tin cta sinh vién. Du tién, mang no ron xép chéng MTCNN (multitask cascaded
convolutional networks) dwgc sit dung dé phat hién khuén mat. Sau d6, phwong phdap trich xuit dic trung HOG dwoc dung
dé trich xuit vector dic trung cia dnh khuén mit va st dung thut todn phan 1ép SVM (Support vector machine) huin luyén
mo hinh nhin dién khudn mat. K&t qua thwc nghiém cho d6 chinh xac lan lwgt 100% trén bd dir liéu anh YaleFace, 98,44%
trén bo dit liéu anh YaleFaceB va 86,2% trén bd dir liéu sinh vién Truwdng Pai hoc Cong thwong TP.HCM (HUIT). Twr d6 xay
dung rng dung tra ctu diém rén luyén cta sinh vién qua nhan dién dnh khudn mat. Mé hinh nhan dién anh khudn mat trong
bai bdo nay cé thé tich hop vao cic hé thdng khac nhau, qua dé, ngudi dung c6 thé thyc hién tra ctru thong tin hodc thao tac
vé&i hé théng bang cach xac thuc qua 4nh khudn mit.

Tiwr khéa—Nhin dién khuén mat, MTCNN, HOG, SVM, tra ctru thong tin sinh vién.
I. GIO'l THIEU

Trong x4 héi hién dai, cong nghé théng tin déng vai tro quan trong trong hau hét cic linh vwec doi s6ng tir quéc
phong, an ninh, kinh doanh, quan ly dén y té, gido duc gop phan giip ngudi dung tiét kiém thoi gian, cong strc va
tang hiéu qua coéng viéc. Trudc day, trong cac co s gido duc, viéc thong bio két qua hoc tip va rén luyén cla
nguwoi hoc dwoc thwe hién thu cong va dinh ky hang thang hodc tirng hoc ky. Ngay nay, cong viéc nay da tién loi
va kip thoi hon khi ngudi hoc mudn xem thong tin két qua hoc tip va rén luyén ctia minh, chi cin dang nhip vao
hé thdng. Nghién ctru nay tng dung phwong phap hoc sau d€ phat hién khudn mit tir d6 hd tro ngudi dung ding
nhap hé théng bing gwong mit ma khéng cin phai nhé mat khau. U'ng dung dwoc xay dung cho phép dinh danh
sinh vién va tra vé két qua diém rén luyén ca nhan tir &nh dau vao, gép phan hd tro hoc sinh, sinh vién biét thong
tin diém rén luyén ctia minh theo tirng hoc ky, tir d6 c¢6 k& hoach tham gia cac hoat dong d€ dam bao dat dd diém
rén luyén khi xét t6t nghiép.

Nhan dang khudn mit (Face Recognition) 1a mdt huwéng nghién ctru quan trong cta cong nghé sinh tric hoc
(Biometrics) va thi gidc may tinh (Computer Vision). Hién nay, c6 nhiéu cdng trinh nghién ctru vé bai todn phat
hién va nhan dién khuén mit ngudi tir anh den tring, danh xam, dén 4nh mau [1, 2]. Mot trong nhitng phwong
phép phat hién khudn mat dau tién dwa trén Adaboost két hgp dic trung Haar-Like dé€ phat hién dnh khuén mat
dwoc cong bé nim 2001 do Viola-Jones va céng sw dé xuat. Ky thuat phat hién khuén mit nay dwoc ap dung
nhanh chéng cho bai todn nhin dién khudén mat véi toc do phat hién va xtr Iy khung hinh 300px x 300px trong
0,07 gidy v&i do chinh xac 90% [3]. Cho dén nhitng ndm gin day, cAc m6 hinh hoc sdu nhw mang no ron tich chip
CNNs (convolutional neural networks) dwoc st dung phd bién trong cac bai toan phan loai anh do wu diém vé
tinh nang trich chon dic trwng va tinh nang phan 1ép dwoc huin luyén dong thoi [4-7]. Mot so sanh trong nghién
ctru [8] cho thdy hiéu qua cla cac phwong phap hoc sdu CNNs trong cac bai todn phan 16p dnh. Trong nghién ctiru
[9], tAc gia so sadnh cAc phwong phap nhan dién 4nh bing nhu PCA (Principal Component Analysis), K-NN (K-
Nearest Neighbour), LBPH (Local Binary Patterns Histograms) va CNN trén b6 dit liéu ORL. Nghién ctru trén cho
két qua khang dinh CNN c6 dd chinh x4c cao hon cac phwong phap khac. Mot trong nhirng ki thuat phan 1é6p anh
c6 hiéu qua khac phai ké dén 1a may vector hd tro SVM. Trong cac cong bd [10] str dung nhiéu thuat todn nhan
dang khudn mit nhw KDA, k-NN, SVM hodc [11] két hop trich xuit dic trung HOG v&i SVM cling cho hiéu qua
nhén dién dang ké. Cong b6 [12] sit dung CNN dé trich xuit dic trung sau dé dung SVM dé huin luyén phan 16p
nham nang cao d6 chinh xac khi nhan dang anh.

Cac cong bé trong nwée gan diy cho thiy bai toan nhén dién khudén mit dang dwoc nhiéu nha nghién ctu quan
tAm nhw nghién ctu [13], sit dung MTCNN két hop v&éi md hinh FaceNet va bd phén loai SVM d€ nhin dién
khuén mit cho do chinh xac cao. Tuy nhién phwong phap hoc su cin phai ¢6 bd dir liéu 1én dé huin luyén va
ton nhiéu chi phi; cong trinh [14] da nghién ctru &ng dung ly thuyét Compressive sensing (CS) vao bai todn nhin
dang khu6én mit néi trén nham nang cao hiéu suit nhan dang va t6i wu héa hé théng. Két qua cho thiy ti 1& nhan
dang khi thay ddi khong gian dic trung qua cac tredng hop dic trung khac nhau: véi ngwdng D = 30, 56, 120,
504 1an lwot 12 98,26%; 98,16%; 99,65%; 100%. Vé t6c d x Iy qua cac Ian thir nghiém cho ra cac két qua: 1,09;
1,16; 2,07; 7,07 (gidy). C6 thé thdy du c6 két qua chinh x4c cao nhwng ddi lai thoi gian x Iy kha chdm lam tiéu
ton tai nguyén va chi phi. D& dap &ng vé mat chi phi va khic phuc nhitng di€m néu & trén, trong nghién ctru nay,
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ching to6i ti€p cdn xay dung mé hinh nhin dién anh st dung MTCCN két hop v&i phwong phap trich xuat dic
trueng HOG va SVM nham ting do6 chinh x4c va t6c d6 nhan dién cia m6 hinh.

Dong gbp chinh cla bai bado gom: (1) K&t hop mang MTCNN va phwong phdp HOG dé€ phat hién va trich xuit dic
treng khudn mit cé tinh phan loai cao; (2) xay duwng va huin luyén mé hinh nhan dang dnh khudn mit bing
thuit todn SVM v&i d6 chinh xac cao; (3) xiy dwng hé thong tra ciru diém rén luyén cta sinh vién théng qua anh
khudn mat dwgc nhin dién tir m6 hinh d3 huin luyén. Phin con lai ctia bai bdo sé trinh bay nhw sau: phén 2
trinh bay phwong phap nghién cu cia mé hinh nhin dang &nh khuén mit; phan 3 két qua thwc nghiém va cudi
cung 1a phan két luan.

II. PHUONG PHAP NGHIEN CU’U

M6 hinh nhin dang anh khudn mit bao gdbm cac bwéc: Phat hién khudn mait, rat trich dic treng dnh khuén mat
sau d6 cac dic trung nay dwgc hudn luyén dé xay dung mé hinh phén loai anh.

A. MO HINH NHAN DANG ANH KHUON MAT

Phét hién Rut Xay dung
khudén trich model
x » dic 2 .
mat : phéan loai Model
MTCNN trung SVM
HOG

Hinh 1. M6 hinh phdén logi dnh.

P& xay dwng bd phan loai gdm c6 3 phan chinh: Phat hién khudn mit, rat trich dic trung, huin luyén mo hinh.
Mb hinh xay dung Hinh 1 gdm cac bwdc: (1) Phat hién khudn mit bdng md hinh MTCNN; (2) Rat trich dic trung
HOG; (3) Hudn luyén thuit toan SVM dé phan 16p cac dic trung cda dir liéu anh d4u vao.

B. CHI TIET PHUONG PHAP NHAN DANG

1. PHAT HIEN KHUON MAT

MTCCN dwoc dé xuat ndm 2016 [15] 1a mot kién tric hd tro phat hién khuén mit hiéu qua va can chinh khuén
mat trong thoi gian thyc, phwong phap nay cho hiéu qua hon so véi cac ky thudt hién dai do tim khuén mat trén
cac dataset FDDB, WIDER FACE va AFLW vé phwong phap can chinh khuén mat. Kién triic m6 hinh MTCNN bao
gdm 3 mang CNN xép chong P-Net, R-Net va O-Net nhw Hinh 2.

e NMS & e
=

| — . Bounding box regression _ —
11 d % 3
i = =
Stage 2 IEW o
-Ne P N

i

| NN &

= Bounding box regression"
v

Hinh 2. Minh hoa kién triic MTCNN 3 giai doan. P-Net tdch cdc ctva s6 trng vién. R-Net. Chon loc lai cdc ctra s6 chiva khuén madt.
O-Net. Tao bounding box khuén mdt va ddnh ddu vi tri 5 diém trén khuén mdt [15]

Ban d4u, anh dwoc hiéu chinh vé cac kich thudc khac nhau dé tao thanh mot kim tw thap hinh 4nh 1am d4u vao
cho m6 hinh MTCNN. Giai doan 1 goi la mang dé xuit - P-Net (proposal network) diing mdt mang CNN dé€ tao ra
cac clra sO (rng vién va cac vector hoi qui. Sau d6 dung cac vector hoi qui nay dé hiéu chinh cic viing chira khuén
mat (bounding box), tiép theo dung phwong phap NMS (non-maximum) dé hop nhit cic clra sd chon ra cac &ng
ct vién 1a anh c6 chira khudn mat. Giai doan 2 goi la mang tinh chinh R-Net (Refine network). T4t ca cac &ng ctr
vién cta giai doan P-Net dwoc dwa vao mot mang CNN khic R-Net dé tiép tuc loai bé mot sd lwgng 16n cira s6
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khong chitra khudn mat va tiép tuc hiéu chinh bounding box bang vector hoi qui va hgp nhit cac tng vién véi
NMS. Giai doan 3 goi 1a mang d4u ra O-Net (Output network). Thwc hién twong tw giai doan 2 dé xac dinh 1
bounding box cudi cing va danh d4u 5 vi tri m6c trén khuén mit [15].

Hinh 3 minh hoa cho thuit toAn MTCNN phat hién khudén mat trén tip anh sinh vién HUIT. Sau khi phat hién

khuon mit két qua tra vé 1a anh khuon mit d3 dwoc resize lai 13 256x256 1a dau vao cho bwéc trich xuit dic
trung ké tiép.

Resize lai

Phat hién
256 x 256

guong mat

Hinh 3. Phdt hién khuén mdt

2. RUT TRiCH PAC TRUNG HOG

HOG 12 viét tit clia Histogram of Oriented Gradient - mot loai bd mé ta dic trung (feature descriptor). Muc dich
clia bd mo ta d3c trung 13 triru twong hda do6i twgng bing cach trich xuit ra nhitng dic trung ca ddi twong do6 va
bo di nhirng théng tin khéng htru ich. Vi vy, HOG dwoc str dung chi yéu d€ mé ta hinh dang va sw xuit hién cta
mét dbi twong trong anh [11]. C6 5 bwédc co ban dé€ xay dung mot vector HOG cho hinh dnh, bao gom: tién x ly,
tinh gradient; gradient ctia mot tredrng vé hwéng 1la mot vector cé chiéu hwéng vé phia mirc d6 ting 1&n nhit cta
treong vo hwdng, va cé do 16n 1a mirc do thay ddi 1on nhit, tinh vector dic trung cho tirng 6 (cells), chuin hoa
khdi (blocks), tinh toan vector dic trung HOG.

Diu vao cla thuit toan 13 dnh xam (gray scale) nén bwéc x Iy dau tién 13 chuyén ddi anh sang anh xam, kich
thwéc dnh dwoc chuin hoa vé 256x256. V&i moi hinh anh kich thuwdc 256x256, chia thanh cac block 4x4 chong
nhau, s& c6 5 block ngang va 5 block doc, nén sé c6 5x5 = 25 blocks. Tiép theo, ta 1a tinh gradient ctia 4nh bing
cong thirc 1:

. _1 F
|G| = \JF? + F?vaf = tan 1(é) @8]
Véi Fx 1a dao ham theo truc x, Fy 1a dao ham theo truc y dwoc tinh béi cong thikc 2:

E=Fx ky B, =F* k, (2)
-1
Trongdé k, =[-101]; k, = | 0
1

Mai block gbm 16 6. Khi 4p dung biéu dd 9-bin cho mbi cell, mbi block s& dugc dai dién b&i mot vector cé kich
thwéc 144x1. Vi vy, khi ndi tit ca cac vector trong mot block lai v&i nhau, thu dwgc vector dic treng HOG cla
anh cé kich thwéc 25x144x1 = 3600x1.

3. HUAN LUYEN MO HINH PHAN LOAI SVM
SVM 1a mo6t phwong phap phan 1ép hiéu qua da dwoc ap dung trong mdt s6 linh vwe nhw phén loai van ban, nhin
dang chit viét tay, nhidn dang 4nh va nhin dang khudn mat [12-14]. SVM 1a thuit toan c6 thé s dung cho viéc
phén loai va hoi qui. D8i véi phan 1ép anh khuén mat, ddu vao ctia SVM 1a cac diém dir liéu va vector dic trung
clia 4nh khuén mit. SVM sé& tim ra mot siéu phing ti wu bing ham f(x) va tinh toan do léch cta siéu phing véi b
dé tach dir liéu thanh 2 16p theo céng thirc (3)[15-16].

f(x) =by+ Z(ai * (x,%7)) (3)
Trong do:
x: vector dic trueng anh diu vao

x;: vector hd tro

by, ai: 1a cac hé s6 huin luyén
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Trong nghién ctu nay, thuit todn SVM dwoc mé rong theo phwong phap one-vs-all d€ phan loai da 16p [16]. s
dung kernel RBF véi cac tham s6: C = 100, Gamma = 0.001, s6 1an 13p t8i da 1a 1000, epsilon bing 0.0001 . Tap
dir liéu dwoc chia lam 2 phin, 80% dung cho huin luyén va 20% dung dé kiém thi.

4. THIET KE CO SO DU LIEU

DE& thyc hién tra cru diém rén luyén cta sinh vién nhom tac gid da phan tich va thiét ké co s& dir liéu quan ly
diém rén luyén nhw sau:

HOATDONG DIEM SINHVIEN NIENKHOA HOCKY
7 MAHD 7 MASY 7 MASY 7 MANIENKHOA 2 MAHOCKY
MAKH ¢ MAHD N ol MANGANH lo—ed|  NAMBATDAU o= MANIENKHOA
TENHD DIEMRL MaLOP NAMKETTHUC HK
NGAYHD ko—od|  MaHOCKY HOTEN
NGSINH
GTINH

NOISINH

MABACDAOTAC LOAIHINHDAOTAO
R MALOAIHINHDAOTAO 7 MALOA AOTAO
i LoP MANIENKHOA TENLOAIHINHDAOTAO
MAKH 2 MALOP [ P
TENKH MAKH
ﬁf j?
8 BACDAOTAO
NGANH 7 MABACDAOTAO
2 MANGANH TENBACDAOTAO
MAKH

TENNGANH

Hinh 4. Co s& dir liéu qudn ly diém rén luyén

Mot s6 bang chinh: Bang KHOA Iwu thdng tin vé cac khoa trong trwdng; bAng NGANH lwu théng tin vé cac nganh
dao tao; bang LOP lwu thong tin cac 16p thudc khoa quan ly; bang SINHVIEN lwu thdng tin sinh vién, mdi sinh
vién thuéc mot khoa, mét nganh va moét 16p; bang HOATDONG lwu thong tin vé cac hoat dong dwoc cong diém
rén luyén; bang DIEM luu thong tin diém rén luyén cda sinh vién trén mdi hoat déng trong tirng hoc ky; bang
HOCKY lwu thdng tin hoc ky theo nién khéa; bang NIENKHOA Iwu théng tin vé nam bat dau va nam két thic cla
mot nién khéa; bang BACDAOTAO lwu thdng tin vé cac bac dao tao dang dao tao tai trwedng (dai hoc, dai hoc lién
thong, cao dang); bAng LOAIHINHDAOTAO lwu thdng tin vé hinh thirc dao tao (chinh quy, vira hoc vira 1am).
Mot s8 rang budc chinh: Mot sinh vién thudc vé mot 1ép ciia mot khoa theo mot nganh xac dinh. Mot sinh vién cé
thé tham gia nhiéu hoat ddng trong mot hoc ky, cac hoat déng do trwong hodc khoa t6 chirc; (rng véi mdi hoat
dong tham gia, sinh vién dwgc cong mot s6 diém rén luyén xac dinh. Mbi sinh vién s& thudc vao mot bac hoc va
loai hinh dao tao xac dinh.

I1I. TH'C NGHIEM VA PANH GIA
Mo hinh thyc nghiém Hinh 5 gom 2 pha: pha 1 xdy dung va huin luyén mé hinh phan loai dnh, pha 2 nhén dién
anh khuén mat cua sinh vién théng qua mé hinh va tra vé két qua diém rén luyén cua sinh vién nhin dang dwoc
tr m6 hinh.

A. MO HINH THU'C NGHIEM

f - Rut trich dac Tap Vecto ay dwng mode
v | Téapdi trung HOG dac trung phan loai SVM
E liéu anh

uan luyén
model phan loai
SVM

Phat hién
guong mat
MTCNN

Database
diém rén
luyén

Model

Pha 2

Phat hién
: guong mat Phan I6p anh
1 MTCNN

Rut trich dac
trrng HOC

_Kétqua :
diém rén luyén |;

M4 s Sinh vién

Hinh 5. M6 hinh hé théng tra citu diém rén luyén qua hinh dnh

Mo hinh hé théng tra ctru diém rén luyén sinh vién qua hinh dnh gém c6 2 pha chinh. Pha 1 diing d€ huin luyén
mb hinh phan loai &nh khuén mat gébm cac bwéc: (1) Phat hién khudén mat cho tip dit liéu anh, (2) Rat trich dic
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trung HOG,(3) X4y dwng va huin luyén model phan loai SVM d€ phan loai khuén mat cia dnh dau vao, (4) Thiét
ké co s& dit liéu dé quan ly di€ém rén luyén cda sinh vién. Pha 2 dung dé nhin dang va tra ciu di€ém rén luyén
gdm cac buéc: (1) Phat hién khuén mat cho dnh dau vao, (2) Rt trich dic trung HOG, (3) St dung model phan
loai SVM di huin luyén d€ nhan dang anh d4u vao, (4) Liy két qua nhan dang dwoc tra cttu véi co sé dir liéu dé
dwa ra két qua rén luyén.

Dé& do hiéu suit clia phwong phap dé xudt, nghién ctu st dung cac dé6 do gom: do6 chinh xac (precision), d6 pha
(recall) va do trung hoa (F1-score) theo cac cong thirc (4):

C
Y¢=1TP

(precisionxrecall) ( )
»&_,(TP+FP)

C
2é=1™P B score = 2 x

recall = //~=~——
Eng(TPH’N) (precision+recall)

precision =
Trong d6, TP (True Positive): s6 anh thudc 16p positive dwgc phan loai ding 13 positive; TN (True Negative): sO
anh thudc 16p negative dwoc phan loai ding 1a negative; FP (False Posivite): s6 anh thudc 16p negative bi phan
loai nham 13 positive; FN (False Negative): sd anh thudc 1¢p positive bi phan loai nham 1a negative; C 1a s6 16p
cua tap dir liéu anh.

B. DI LIEU THU'C NGHIEM

Nghién ctru thyc nghiém trén 03 bo dir liéu YaleFace, YaleFaceB va b0 dit liéu anh sinh vién HUIT nhw minh hoa
& Hinh 6 - Hinh 8.

Tap anh YaleFace chita 165 hinh anh xam & dinh dang GIF clia 15 c4 nhan. C6 11 hinh dnh cho mdi chli thé, mét
hinh 4nh cho méi biéu hién hodc ciu hinh khuén mit khac nhau: 4nh sang trung tam, c6 deo kinh, hanh phuc,
anh sang trai, khong deo kinh, binh thwdng, 4nh sang phai, buén, budn ngti, ngac nhién va nhay mit.

subject0l sleepy.bmp subjectdl surprisedbmp subject0 1 winkbmp subject02.centerlightbmp.

subject02.glasses.bmp subject02happy.bmp subject02.leftlightbmp subject02.noglasses.omp

Hinh 6. Tdp dnh YaleFace
Co s& dir liéu khudn mit YaleFace B chira 16128 hinh anh ctia 28 ngwdi dwdi 9 tw thé va 64 diéu kién chiéu sang.
Dinh dang dir liéu ctia co sé dir liéu nay giéng nhw bd anh YaleFace. T4t ca dit liéu hinh dnh thir nghiém dwoc st
dung trong céc thi nghiém dwgc cin chinh thi coéng, cit xén va sau d6 c6 kich thuéc lai thanh hinh dnh 168x192.

Hinh 7. Tdp dnh YaleFaceB

Tap anh sinh vién Khoa Cong nghé théng tin, Truwdng Pai hoc Cong thwong TP. H6 Chi Minh gobm 80 ban méi ban
tlr 10-20 anh v&i cac biu cdm khac nhau: vui, bubn, hanh phic, ngac nhién, ...
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Hinh 8. Tdp dnh sinh vién khoa Céng nghé théng tin

C. KET QUA THU'C NGHIEM

Thwc nghiém dwegc tién hanh trén may PC CPU Intel Core i5 - 1035G1 CPU @ 1.00GHz - @1.19 GHz, 4.0GB RAM,
hé diéu hanh Windows 10 Home 64 bit va google colab st dung GPU, st dung ngon ngit lp trinh python, C# va
.NET Framework 4.6.

Bang 1 trinh bay hiéu suit cia phwong phap dé xuit trén 3 bo anh YaleFace, YaleFaceB va trén b anh sinh vién
HUIT véi téng s6 anh I4n lwot 1a 165, 16128 va 1040 (80% dung dé€ huin luyén, 20% dung dé kiém thit). Thuc
nghiém trén 2 bd anh chuin cho két qua chinh xac gin twong tw nhau dat 98,46% trén bd anh YaleFace va
98,44% trén bd anh YaleFaceB. D3i v&i bd anh sinh vién HUIT d6 chinh xac dat 86,2% thip hon so v&i 2 bo anh
chuin do chit lwong anh thu thip dwoc, @6 pht va dd trung hoa dat & nguwdng cao la 82,7% va 81,8%.

Bdng 1. Hiéu sudt ctia phwong phdp dwoc dé xudt trén cdc b6 div liéu thwe nghiém.

" S6anh | S6 anh | Pd chinh xac Po phu D(')\ trung
A 2 Tong A, o N hoa trung
Tap anh Ja huan kiém trung binh trung N
s6 anh R . . N binh (f1-
luyén thw (precision) | binh(recall)

score)

YaleFace 165 132 33 100% 98,46% 100%

YaleFaceB 16128 13618 2510 98,44% 98,46% 98,44%

Sinh vién HUIT 1040 832 208 86,2% 82,7% 81,8%

So sanh véi cac phwong phap da dwgc cong bd trong linh viee nhin dién khuén mat trén 2 bo dir liéu YaleFace va
YaleFaceB thi phwong phap theo dé xuit ctia nhém dat két qua kha quan hon véi @6 chinh xac 98,46% trén bd
anh YaleFace va 98,44% trén bd 4nh YaleFaceB thé hién & bang 2.

Bdng 2. So sdnh voi dg chinh xdc nhdn dang ctia cdc phwong phdp khdc.

Phwong phap Tap anh YaleFace Tap anh YaleFaceB
Tran Hong Viét va cong sw, 2021[13] 95%, 95,1%, 97% -

Pham Vin Truwdng, Tran Thi Thao [2] 95% -

Aydin Kayacik, 2008 [17] 78% -

Nguyén Thi Nong, 2012 [14] - 98,26% ;99,65% ; 100%
T. Meenpal, 2018 [18] - 91.7%

Pbé xuat cia nhom 100% 98,44%

D. U'NG DUNG TRA CU’U PIEM

Kién truc rng dung duwoc thuce thi theo cac bwéc trinh bay: (1) Liy dit liéu anh (load anh 1én website), (2) x 1y
anh thanh chudi va mi hoa chudi, (3) truyén chudi 1én web API da dwng, (4) Web API s& goi ham nhan dang
khudn mat (dwa qua model phin loai dd huln luyén), (5) tra vé két qua la ma s sinh vién khi nhin dang thanh
cong, (6) tra lai dir liéu 1a két qua da nhin dién 1én web AP], (7) dwa qua l&p xir ly dé tién hanh tra ctru két qua
rén luyén, (8) 14y ma s0 sinh vién truy van vao co s& dir liéu két qua rén luyén cta sinh vién, (9) 14y dwoc két qua
rén luyén, tra vé giao dién két qua rén luyén trén website nhw hinh minh hoa 9 -10.
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Hinh 9. Kién triic itng dung tra cttu

Buwéc 1: Load hinh dnh cua sinh vién cdn tra cttu

HE THONG TRA CUU DIEM REN LUYEN SINH VIEN QUA ANH

NHAN DIEN GUONG MAT

BAT CAM| TAT CAM

Buwéc 2: Hé théng trd vé két qud diém rén luyén sau bwdc nhdn dang khuén mdt
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4011 Khos hoe phn tich 4 ligy

Hinh 10. Hinh dnh tir chikc ndng tra cieu diém rén luyén ctia sinh vién qua hé théng nhdn dién khudén mdt
IV. KET LUAN

Vé&i muc dich hd tro tra ctru thong tin cla sinh vién nhanh chéng va chinh xac hon so véi viéc phai nhap thong
tin khi d3ng nhip, nhém tic gid da dé xuit giai phap nhan dién sinh vién qua dnh khuén mit bang cach dung
MTCNN dé phat hién khudn mat sau d6 dung phwong phap trich xuit dic trung HOG d€ tao vector dic trung tdi
wu sau d6 hudn luyén mo hinh nhan dién bing SVM. M6 hinh st dung b6 dit liéu anh YaleFace va YaleFaceB dé
thwe nghiém va danh gia cho két qua nhin dién c6 d6 chinh xac cao. Tir két qua thwc nghiém, mé hinh huin
luyén dwoc xay dwng dwa trén bo dit liéu anh khudn mat cta sinh vién va thong qua mo hinh nhén dién tiép tuc
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xay dung hé théng tra ctru diém rén luyén trén nén tadng web dé hd tro sinh vién tra ctru di€ém nhanh chéng
théng qua nhan dién khu6én mat. M6 hinh nhin dang khuén mit trong bai bao nay c6 thé tich hop vao hé thong
tra ciru thong tin bat ky st dung anh khudn mat d€ ding nhip.
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QUERY STUDENTS' INFORMATION BY FACE IMAGE
Nguyen Hai Yen, Nguyen Phuong Hac, Dinh Thi Man, Nguyen Van Thinh, Tran Thi Van Anh

ABSTRACT— To more conveniently support and speed up student information queries, this paper presents a facial
recognition method to perform student information queries. First, multitask cascaded convolutional networks (MTCNN) are
used to detect faces. Then, use the HOG feature extraction method to extract the feature vector of the face image and the SVM
(Support vector machine) classifier to train the face recognition model. Experimental results and model application give an
accuracy of 100% on the YaleFace image data set, 98.44% on the YaleFaceB image data set, and 86.2% on the student data
set, respectively. From there, build an application to identify students through facial images, perform searches in the
database, and return students' conduct results. The facial image recognition model in this article can be integrated into
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various systems, through which users can query information or manipulate the system by authenticating through facial
images.

Keywords— Face Recognition, MTCNN, HOG, SVM, Query students' information.
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