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Ngay nhan: 2/7/2024 Giai phap d6i méi 16p hoc tich hop thong minh trong nghién ctru sir dung ky thuét
MTCNN va FaceNet dugc mg dung dé xay dung hé thong c6 kha nang xac thuc
Ngay hoan thi¢n:  8/8/2024 thong tin ngudi ding dua trén khuon mat. Hon thé nita, ung dung c6 thé thuc hién
Ngay chdp nhan:  16/9/2024 céc tinh ning nhu xac thyc diém danh, phat hién nguoi ding trong mot nhom nhiéu
’ nguoi, danh gia cam xic nguoi hoc. Chung t6i da so sanh danh gid moé hinh xac
Ngay dang: 11/10/2024 thuc nguoi ding cing mot s mo hinh nhu: MTCNN va FaceNet, VGG16 va
OpenVino. Két qua cho thay, su két hop giita MTCNN va FaceNet dat duoc do
TU KHOA chinh xac tdi wu, c6 thé dén 96,4% cho bai toan xéc thuc dinh danh nguoi dung

nham phuc vu chirc nang diém danh nguoi hoc. Bén canh do, dé phuc vu chirc

nang danh gia cam xtc nguoi hoc, nghién ciru sit dung mang no ron tich chép

MTCNN;_ (CNN) dua trén bo dit liéu Fer 2013 va Fer Plus dé danh gia cac trang thai cam xtic
Mang ludi Facenet; nguoi hoc trong khi thi.
Xéc thuc nguoi dung; Viéc d6i méi hé thong quan 1y 16p hoc tich hop thong minh dya trén viéc nhan

dang khuon mat st dung MTCNN va Face Net cung v6i tinh nang danh gia cam
xuc nguoi hoc trong trudng dai hoc co thé nang cao hiéu qua giang day, tang chat
luong dao tao va theo ddi trang thai cia sinh vién trong qua trinh thi.
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1. PAT VAN PE

Viéc xé&c thyc va diém danh ngudi hoc tai cac truong
dai hoc thuong phu thudc vao cac phuong phap truyén
thdng nhu dinh danh thu cong qua doc tén, quét ma thé
RFID, hoic tién tién hon nhu tai Pai hoc Lac Hong sir
dung ma QR (QR Code-Quick response code). Tuy nhién,
cac phuong thirc xac thuc don thuan tiém an nhiéu rai ro
dé dang c6 thé xay ra sai sot, dic biét vao cac thoi gian
quan trong nhu trong cac ky thi. Dé dat muyc tiéu xac thuc
chinh x&4c ma nhanh chéng roi khoi sai 1am trong xac thuc
thi doi hoi can co6 phuong phap hiéu qua hon. Hién nay,
viéc str dung phuong phép nhan dién khudn mat mang lai
nhiéu loi ich dang ké. Loi ich dau tién, tinh tién loi cao
khi khéng yéu cau nguoi diung phai nhé mat khau hay
mang theo thé. Thay vao dé, chi can mot cai nhin vao
camera 1a c6 thé xac thuc nguoi ding moét cach nhanh
chéng va thuan tién. Diéu nay khong chi giam bét do phirc
tap ma con gilp giam nguy co quén mat khau, mot van dé
phd bién trong cac hé théng sir dung mat khau. Thi hai,
tinh an toan va kho sao chép cua dir liéu khuén mat lIa mot
yéu té quan trong. So voi thé hoic mat khau, dir lidu
khudn mat kho bi sao chép va sir dung mot céch trai phép.
Cong nghé nhan dién khudn mat thuong lién quan dén
viéc str dung thong tin khuén mat cé thé biéu dién dudi
dang mot chudi sé hoc kho cé thé lam gia, ting tinh an
toan cho hé théng. Vi thé, giai phap nhan dién khudén mat
diém danh ngudi ding mong muén s& gidp cho viée diém
danh, x&c thyc nguoi dung trong nhom ngudi duoc chinh
X4c va dé dang hon.

Bén canh viéc xé4c thuc ngudi hoc, mot vin dé quan
trong khong kém la danh gia cam xuc nguoi hoc trong qua
trinh hoc tap, thi cr. Cu thé hon 1a danh gia cam xuc
ngudi hoc trong Ky thi. Viéc danh gia cam xtc nguoi hoc
sé gitp tang tinh tuong tic cd nhan vdi nguoi hoc. Viéc
danh gid cam xuc nguoi hoc s& gilp giang vién, ngudi
quan tri hiéu r5 hon vé trang thai tm ly cua timg ngudoi
hoc, tir d6 c6 thé diéu chinh phuong phap giang day phu
hop, kip thoi dua ra cac giai phép. Khi biét dugc cam xdc
cua hoc sinh, giang vién c6 thé dua ra phan hoi ngay lap
tuc, gitp hoc sinh cai thién kip thoi va tranh duoc sy tich
tu cuia CAC Van dé tam ly.

Viéc danh gia cam xac ngudi hoc ¢6 thé cai thién chat
lwong ky thi, gidp giang vién hiéu rd hon vé nhitng yéu té
anh huong dén két qua thi, chang han nhu lo ling thi cu,
ap lyc tam 1y. Didu nay gilp thiét ké ky thi cong bang va
chinh x4c hon. Hon thé nira, thong qua qua trinh danh gia
cam x(c, giang vién va nha quan 1y giao duc co thé cung
cap hd trg ca nhan hoa cho cac truong hop nguorl hoc gap
khé khan vé tam Iy trong qua trinh thi ctr, gitp ho c6 diéu
kién tot nhat dé thé hién kha ning cua minh. Chinh vi
nhimg 1y do d6, 16p hoc tich hop théng minh véi nhiéu doi
mM&i nhu tinh nang xac thuc dinh danh nguoi hoc, xac thuc
ngudi hoc trong nhom nguoi, tinh nang danh gia cam xuc
nguoi hoc trong ky thi dong vai trod vo cling quan trong.

2.CO SO LY THUYET VA MO HINH NGHIEN
cuu
2.1 Xac thge dinh danh ngwoi dung

Nhan dién va xac thuc ngudoi dung dua trén viéc nhan
dién khudn mat 1a mét bai toan lon, khi giai quyét ta sé
chia bai toan nay ra nhiéu giai doan va thanh phan nhung

quan trong nhat Ia tap trung vao hai chirc ning chinh: Phat
hién khudn mat (Face Detection) va xac thuc khuén mat
(Face Verification).

Phat hién khudn mat (Face Detection)

Muc tiéu cua bugc phat hién khuébn mat (Face
Detection) 1a xac dinh vi tri va kich thudc cua cac khudn
mat trong anh hoac khung hinh video. Mé hinh MTCNN
(Multi-task Cascaded Convolutional Networks) duoc St
dung dé thuc hién cdng viéc nay. M6 hinh dugc dé xuét
nam 2016 bai Zhang va cong su [1]. M6 hinh nay bao
gbm 3 16p mang CNN (Cascaded Convolutional
Networks) khac biét xép chong va dong thoi hoat dong khi
nhan dién khudn mat, tugng trung cho 3 16p mang CNN
chinh la P-Net, R-Net va O-Net. Do chinh xac cua P-Net,
R-Net va O-Net da dwoc chirng minh tdi wu déi véi bai
toan nhan dién khudn mat nguoi [1,2]. Mdi 16p mang c6
cdu trac va dam nhiém vai tro khac nhau. Pau ra cua
MTCNN chinh 1 vi tri khudn mit va cac diém trén mat
nhw: mét, mili, miéng... Dau tién, anh duoc thay ddi kich
thudc anh gbc thanh mot loat céc anh ban sao véi kich
thudc thu nho dan déu (Image Pyramid). Mang P-Net
dugc ap dung cho tung ban sao anh nay dé tim kiém cac
khudn mat. Két qua dau ra cua giai doan P-Net 12 vi tri
ude tinh cua cac bounding box (mot khung anh vira du)
chtra khudn mit va diém confident (nhan dién) caa moi
bounding box.

Hinhl. Image Pyramid

Stage 2: R-Net: Mang R (Refine Network) 1a giai doan
tiép theo sau P-Net thyuc hién cac budc nhu mang P. Giai
doan nay con sir dung mét phuong phap goi 13 “padding”.
Phuong phap padding sé& gitp chén thém cac zero-pixels
vao céac phan con thiéu cua bounding box néu bounding
box bi vuot qua pham vi cua anh. Tat ca cac bounding box
ldc nay s& dugc chuyén vé cling mot kich thudc 24x24,
duoc chuyén vao mang R, sau d6 s& nhan duoc két qua la
nhitng toa d6 mai caa cac box con lai va sé duoc s dung
dé dua vao mang xur ly tiép theo, mang O.
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Hinh 2. Cdu trc R-Net

Stage 3: O-Net. Giai doan O-Net (Output Network) la
giai doan cudi cuing trong MTCNN. Mang O-Net ciing
thuc hién teong ty nhu mang R-Net nhung thay ddi kich
thuéc thanh 48x48. Két qua ciaa mang O-Net khdng con
chi la cac toa d6 cua cac box nita ma tra vé 3 gié tri bao
gom: 4 toa do cua bounding box; toa do 5 diém landmark
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(ddc diém nhan dang) trén mat, bao gom 2 mét, 1 mii, 2
bén canh méi va diém confident cua mdi box. Cudi cing
nhitng mang nay s& dugc luu vao thanh 1 dictionary véi 3
gia tri ké trén.
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Hinh 3. Cdu triic O-Net
Xac thuc khudn mat (Face Verification):

Vin d& quan trong trong bai toan xac thuc khudn mit 1a
xac dinh rd rang xem hinh anh hién tai c6 khop véi thong
tin, khuén mat trong hé théng khéng. M6 hinh trg gidp
giai quyét van dé nay 1a FaceNet, dwoc gi6i thiéu boi
google vao nam 2015 [3]. Model nay chi can dwa anh vao
(quy dinh kich thuéc dung) thi FaceNet s& tra v& mot
vecto 128 chiéu dac biét cho mot mat. Sau do, SVM
(Support Vector Machine: l1a mot thuat todn hoc may phan
loai duoc sir dung rong réi trong viéc giai quyét cac bai
toan phan loai va hdi quy) dé phan loai va nhan dién mat.
Vector nay dai dién cho cac dac trung cua khuén mat va
c6 thé so sanh véi cac vector khac dé xac dinh do tuong
ddng giita cac khudn mat dé biét vecto dai dién cho khudn
mat.

Image Face Face | Feature | Feature | Feature
— —

‘ — faceld
Defection Extraction

(Classification

Hinh 4. M6 hinh xac thyc khudn mat

M6 hinh xé&c thuc khubn mit co ban thuong dau tién
phat hién khudn mit (phat hién mot hoac nhiéu khuén mit
trong mot hinh anh). Ké tiép, mé hinh trich xuat dic trung
khubn mat (trich xuat cac dic trung quan trong nhat tir
mot hinh anh khudn mit, tiép theo Ia phan loai khuon mit,
viéc phan loai khudn mat dya trén cac dac trung dugc
trich xuat. Trong nghién ctu ndy s& tap trung vao cac
phuong phap hoc sau phd bién, cu thé hon nghién ciru
thuc hién phat hién khuoén mat bing MTCNN, trich xut
tinh ning bang FaceNet va phan loai bang Softmax.

2.2 Phan loai danh gia cam xuc

Cam xtc nguoi hoc trong khi thi duoc tién hanh nghién
ctu la cac cam xdc gdom: Angry, Disgust, Fear, Happy,
Neutral, Sad, Surprise (Gian dir, ghé tom, s¢ hai, vui vé,
binh thuong, budn bd, ngac nhién) dugc thé hién trén
khudn mat nguoi dung khi ho quét khubn mat trén
camera. Viéc nghién cau nhan dién cac cam xdc trén
khudbn mit ngudi ding qua camera yéu cau méi trudng
anh sang va diéu kign quét toi wu. Picu nay bao gom éanh
sang ddng déu, khong c6 bong dd manh, tranh anh sang
nén manh, va st dung anh sang tan xa. Bong thoi, can
dam bao diéu kién méi truong it nhidu, st dung camera
chat luong cao va quét khudn mit tir goc do tryc dién.

M6 hinh phan loai cam xtc ciing dya trén md hinh
mang no ron tich chip (Convolutional Neural Network-
CNN)[4]. Mang no ron tich chap & mot loai md hinh
mang than kinh dic biét giai quyét cac van dé phirc tap vi
du nhu xt ly dix liéu hinh anh. Mang no ron tich chap
huan luyén may tinh xtr Iy dit liéu dua trén viéc md phong

céch thirc hoat dong ciia mang no-ron than kinh giéng nao
nguoi. Ky thuat xa ly cua mang no ron tich chap sir dung
cc nit hogc no ron lién két voi nhau trong mot cau tric
phan 16p. Mdi nat trong mot 16p dugc két n0| V6i tat ca
cac nut trong 16p tiép theo va c6 nhiéu I6p an. Muc tiéu
mang no ron tich chap nham tao ra mot hé théng huén
luyén may tinh hoc hoi va lién tuc cai tién dya trén di liéu
huan luyén.

Convolutional Neural Network bao gom: cac I6p tich
chap (convolutional layers), 16p téng hop (Pooling layer),
I6p két no1 day dua (Fully Connected), cac lop tich chap dé
trich xuét cac ddc trung quan trong tir anh. Lop tong hop
de giam bot sé lwong tham sé khi hinh anh qua l6n ma
van gilr duoc cac thong tin quan trong. Lép két n01 day du
& cudi ¢6 nhiém vu t6i wu hoa muc tiéu dé két ndi tat ca
thong tin hoc duoc va dua ra két luan xir Iy nhu du doan
két qua. Mang noron tich chap (CNN) tao ra nhiéu feature
maps méi tir dir liéu dau vao. Cu thé, mdi I6p tich chap
trong CNN tao ra mot tap hop céc feature maps maéi dua
trén dir liéu dau vao va cac bd loc.

Fully

connected Softmax

Input Convolutional Pooling Convolutional Pooling layer  classifier

layer layer layer layer

Hinh 5. M6 hinh Mang No ron tich chdp co ban
3. THUC NGHIEM

7B(f)’dfr liu hgén luyén xac thuc dinh danh nguoi dung
dé huan luyén gom hon 35206 anh.

Quy trinh huin luyén mé hinh gém céc budc thuc hién:

Budc 1: Chuan bi tap dit liéu anh huan luyén.

Bugc 2: Tién xir 1y dit ligu vi du nhu: xtr Iy cat anh
khudn mat va diéu chinh vé kich thuéc 160x160 pixel.

Budce 3: Huan luyén anh.

Budc 4: Thir nghiém két qua huan luyén cia model, sit
dung b6 dir liéu thir nghiém dé tién hanh kiém tra @ chinh
Xac cua model.

©penVIN®
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Tap dir lidu anh hudn
Hinh 6. M hinh phén logi xac thuc nguoi diung

Nham chon ra dugc mé hinh dé sir dung cho viéc nhan
dién va phan loai xac thyc ngudi dung hiéu qua, nghién
clru da thyc nghiém danh gia bd dit liéu trén ba md hinh
MTCNN -FaceNet, VGG16, OpenVino.

M6 hinh két hgp MTCNN va FaceNet la gom c6 2 md
hinh két hop lai voi nhau, véi nhiém vu va chirc ning cua
mdi md hinh 12 MTCNN s& nhan nhiém vu phét hién
khubn mat con FaceNet s&é nhan nhiém vu phan loai nhan
dién khuén mat dwoc MTCNN phat hién. MTCNN va
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FaceNet cling dugc nhdm tac gia nghién ctu Siyao Qi va
ddng tac gia thuc hién cho d6 chinh xac dén 86.0% [11].
Hiéu qua cua md hinh két hop Facenet ciing dugc nhém
nghién ciru R E Saragih danh gia kha tot vai d¢ chinh xac
cao trong khoang tir 88%-97% trong bai bao khao sat vé
nhan dién khudn mait “A Survey of Face Recognition
Based on Convolutional Neural Network” [12].

M6 hinh VGG16 [8] 1a mé hinh no ron tich chap
(convolutional neural network) c6 d¢ sdu 16 16p. VGG16
sir dung kién trc c6 bo loc tich chap rat nho (3 x 3) nham
dat dugc sy cai thién dang ké ddi véi céc cau hinh tién
tién bang viéc day do sau 1én trong s6 16 16p. M6 hinh
VGG16 st dung 13 16p an va 3 16p két nbi day du. Mang
duoc dao tao trude co thé phan loai hinh anh thanh 1000
loai dbi twong. Mac dd nhom tac gia bai bao "Automate
facial paralysis detection usingvgg architectures” [8], van
dung md hinh VGG16 nhiam nim bit cdc mdi quan hé
phtic tap trong hinh anh khudn mat dé xac dinh bénh nhan
bi liét mat, dem lai dd chinh xac kha cao, tir 83,55% t6Gi
92,15% nhung khi van dung md hinh VGG16 trong viéc
xac dinh khudn mat va phén loai cam xdc thi mé hinh
VGG16 khong dem lai d6 chinh xac tét trong viéc nhan
dang khudn mat va xac dinh théng tin nhu mé hinh Open
VINO, MTCNN va FACENET. Viéc mé hinh VGG16
ciing mot s6 md hinh CNN trong qua trinh thuc nghiém
phat hién xac thuc vdi d6 chinh xac trong khoang 52% -
84% dugc tong hop dang gia qua bai tong quan ciia nhom
tac gia Rahmeh Abou Zafra cing dong tac gia [13] ciing
nhu duoc thuc nghiém boi nhom tac gia Tony Gwyn va
ddng su thuc nghiém [14]. Tém lai, md hinh VGG16 thyc
su hiéu qua trong cac bai toan vé phan loai nhi phan hay
phén loai da nhian nhung chua phu hop so vai OpenViNo,
MTCNN va FACENET trong viéc phat hién va xac thuc
khubn mat.

OpenVINO (Open Visual Inference and Neural
Network Optimization) dwoc phét trién boi Intel [9,10],
duoc thiét ké dé t6i uu hoa va trién khai cac mé hinh hoc
sau cho cac ung dung suy luan trén nhiéu loai phan cing
khac nhau. Khi ap dung trong viéc xac thuc khuén mit,
OpenVINO c6 thé mang lai nhiéu loi ich vé hiéu suét va
kha nang trién khai. Qua mot s6 thuc nghiém, két qua thé
hién mo6 hinh OpenVINO la mét cdng cu manh mé va linh
hoat, d6 chinh xéac I&n dén 98% khi xéc thuc trong thuc
nghiém. Tuy nhién, mot sé ly do trong qué trinh thuc
nghiém khi nghién cu anh huong dén viéc trién khai
OpenVINO nhu: phu thudc vao phan cing cia Intel, higu
suat kém trén phan cimg khong phai Intel, khé khin trong
viéc chuyén d6i md hinh, khéng phai tat ca cac md hinh
déu hd trg, han ché trong viéc toi wu héa mé hinh: gidi
han tdi wu héa, mic do OpenVINO cung cap nhiéu cong
cu ti uu hoa, khong phai lic nao ciing dat dugc hiéu suat
t6i wu nhu mong doi, dac biét d6i véi cac md hinh phuc
tap hoac cac Igp tuy chinh. Va vi muc tiéu cua bai bao sau
khi phat hién khuon mat, xac thuc thong tin cé thé tiép tuc
van dung md hinh mang no ron tich chap dé danh gia cam
xuc nguoi hoc. Chinh vi vay, mac du OpenVINO sau khi
thuc nghiém cé do chinh xac cao nhung nghién ctru khdng
lya chon md hinh Open VINO.

Hinh 7. Ung dung xéc thuc nguoi ding

Mac du MTCNN va FaceNet trong qué trinh thuc
nghiém d6 chinh xac nam trong khoang 88%-97% [12],
thip hon so véi Open VINO trong qua trinh thuc nghiém
nhung khong dang ké nhung nghién ctu lya chon
MTCNN va FaceNet nhd mot sb wu diém khi trién khai:
MTCNN cé do chinh xac cao trong viéc phat hién khuén
mat, MTCNN vdi céu trac ba giai doan (P-Net, R-Net, O-
Net) lién tiép nhau, gip loc va tinh chinh c4c bounding
box mét cach hiéu qua; xac dinh chinh xac cac diém dic
trung trén khudén mat gilp cai thién d6 chinh xéac cho céc
budce xir ly tiép theo; hiéu suat cao va thoi gian thuc phi
hop cho nghién cau; kha ning phat hién khuén mat &
nhiéu kich thuéc va ty 1& khac nhau, dam bao tinh linh
hoat trong cac tinh hudng thuc t&. MTCNN hoat dong t6t
trong cac diéu Kién anh sang va goc nhin khac nhau, dam
bao phat hién khuén mat chinh x&c ngay ca trong moi
truong khong 1y twéng. Ngoai ra, FaceNet ¢ kha ning mé
rong cao, dé dang tich hop vai céc hé thong va tmg dung
hién c6 cua nghién cuu.

Phén loai danh gia cam xdc

Cung md hinh mang no ron tich chap, b dir liéu
FER2013 [5][6] va FER Plus [7] duoc nghién ciru st dung
dé huan luyén danh gia cac cam xac ngudi hoc [5]. Bo di
liéu FER2013 va bo dir liéu FER+ 1a phan mé rong caa bo
dir liéu FER gdc. Mot s6 cam xdc trong ca hai bo dir liéu:
Angry, Disgust, Fear, Happy, Neutral, Sad, Surprise. Hai
bo dir liéu c6 tong s6 lwong anh hon 35.887 anh. Khi
nghién ctu danh gia cam xtc nguoi dung, nhém tac gia
Brijesh Bakariya cing dong sy da sir dung mo hinh CNN
nhan dién cac cam xdc con ngudi c6 két hop st dung am
nhac [5] véi d6 chinh xéc l1a 73,02%. Rahmeh Abou Zafra
cung dong tac gia ciing danh gia két qua trén tap di licu
FER2013, CK+ c6 d6 chinh xéc lan luot 1 khoang tir 60%
dén 85% [13].

Bai bao nay st dung quy trinh phan loai anh, gom céc
budc nhu: Tap dir liéu anh dau vao, tien xu ly, xa Iy rat
trich déc trung va phan loai.

Trang thai cam xdc cua nguoi hoc s€ duge do luong tir
dir liéu hinh anh thu thap duoc camera cua thiét bi su
dung trong xuyén suét qué trinh nguoi hoc tham gia thi.
Cac trang thai cam xUc cua ngudi hoc duge danh gia bao
gdbm: Twc gian, so hai, vui vé, trung lap, budn, ngac
nhién,..
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Poi mai lop hoc tich hop théng minh: Két hop xac thuc nguoi diing va danh gia cam xdc
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Hinh 8. M6 hinh hudn luyén va phan logi cdm xdc

Dé xay dung tng dung web phat hién cam xtc khudn
mit tich hop trong hé théng théng qua camera, nhom
nghién ciru xay dung hé thong minh hoa hd tro cho viéc
xtr ly dir liéu dau vao tir webcam. Qua trinh xir ly qua céc
budc nhu sau :

Budc 1: Anh dau vao dugc chuyén thanh da cap xam.

Bu6c 2: Dung haar cascade dé tim kiém vung mat
ngudi trén anh dau v@o, sau khi cat dugc vung khudn mat
thi s& dwoc chuyén dén budc 3.

Budc 3: Ving anh mat ngudi duoc chuyén doi vé kich
thudc 48x48.

Bu6c 4: Anh sau khi d3 dwoc chuan héa thanh kich
thudc 48x48 da cip xam chuyén ddi vé& mién [0, 1] sau dé
dua vao mé hinh CNN di dwoc huan luyén dé du doan
nhan cam xuc.

Budc 5: DBanh gia xac dinh cam xtic nguoi dung

E:\n_
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Hinh 9. Ung dung phan logi déanh gid cam xdc

Bai bao xay dung giai phap quan ly I6p hoc tich hop
thdng minh c6 chirc nang két hop giira cong nghé nhan
dién khubn mat va danh gid cam xac ngudi hoc. Tinh méi
cua bai bdo nam ¢ viéc tich hop cac k¥ thuat hoc sau dé
khong nhitng thyc hién nhan dién khudn mat, xac thuc
khuén mat, ma con phén tich dugc trang thai cam xuc cua
ngudi hoc trong qua trinh hoc va thi. Bai bao két hop viéc
sir dung mo hinh tién tién nhu MTCNN va FaceNet dé xac
thuc danh tinh cung m6 hinh mang no ron tich chap CNN
dé phat hién, danh gia cam xtc ngudi hoc mang tinh
chuyén bién mai, manh mé khac biét so vé6i cac phuong
phép truyén thong.

4. KET LUAN

Nghién ctru d6i méi 16p hoc tich hop théng minh c6 thé
xac thye nguoi hoc va danh gia cam xic cua ngudi hoc
trong qua trinh thi 1a tinh mai thay thé cho viéc ghi nhan
thdng tin thu cong nhu s6 dau bai, hoic diém danh tha
cong, QR... .Viéc dbi méi hé théng quan 1y 16p hoc tich

hop théng minh dya trén viéc nhan dang khudn mat su
dung MTCNN va Face Net cung véi tinh ning danh
gidcam xuc nguoi hoc trong truong dai hoc gilp cbng tac
danh gia c6 thém sd liéu dé cai tién cong tac quan Iy, tir d6
gitip ngudi hoc ¢6 thé hoc tap hiéu qua hon, gitp viée doi
méi trong giao duc thdng minh - Smart Education ngay
cang hoan thién hon nita.
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