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Nghién ctiu tiép can hoc sau ing dung trong quan ly
16p hoc hiéu qua & Trudng Pai hoc Pong A

Nguyén Trong Tung®, Ng6 Thé Anh Tuan®

Tom tit:

Ung dung cong nghé trong viéc quan Iy 16p hoc da dugc nhiéu don vi gido duc trién khai véi
nhiéu céach thac va mac d6 khac nhau. Ngay nay v6i su phat trién cta cac thuat toan hoc sau
trong nhan dién vat thé, khuon mit da thic ddy viéc tng dung vao nhiéu linh vyc nhu giam sét
duong phd qua hé thong camera, tng dung trong cadc nha may giam sat quy trinh thuyc hién, xe
tw hanh,... Ung dung m6 hinh hoc sau trong quan ly, gidm sat 1ép hoc nhu ty 1é sinh vién dén
16p, miic do sinh vién tap trung nghe gidng, hiéu bai thong qua két qua hoc sau va mé hinh
tinh toan xac xudt thong ké. Trong bai bdo nay, chung toi dé xuat giai phap gidm sét 16p hoc
b::fmg cach st dung tri tu¢ nhan tao nhan dién khuén mat. Thuc nghiém trén bd dit liéu khuodn
mat tu thu thap va bang theo doi tai moét truong dai hoc cho thdy su két hop gitta mo hinh va
ky thuat dé xudt da cho két qua tich cuc la ty 1é nhan dién dat trén 95% ngay ca trong diéu kién
thiéu sang, nghiéng hodc bi che khuat mot phan.

Tu khoa: hoc sdu, nhan dién khuoén magt, phadt hién doi tugng, thi gidc mady tinh, ty dong nhan dién
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Research on Applied Deep Learning Approaches
in Managing Learners at Dong A University

Nguyen Trong Tung®, Ngo The Anh Tuan®

Abstract:

Technology application in classroom management has been implemented by many Universities
in different ways and levels. Today, the development of deep learning algorithms in object
and face recognition has promoted applications in many fields such as street surveillance
through Camera systems, and applications in process monitoring factories. implementation,
self-driving cars, etc. Applying deep learning in classroom management and supervision such
as the rate of students attending class, the level of student concentration in listening to lectures,
and understanding lessons through deep learning results and computational model statistical
probability math. In this article, we propose a classroom monitoring solution using artificial
intelligence combined with student attendance using facial recognition. Experiments on
self-collected facial data sets and tracking tables at an university show that the combination of
the model and proposed techniques has given positive results with a recognition rate of over
95% even in low light, tilted or partially obscured conditions.
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Dit van dé

Hién nay, cong nghé sinh trac hoc dang duoc phat trién manh mé va tng dung rong
rai trong nhiéu linh vyc. D4c diém sinh hoc la dic trung ctia méi nguoi, do vay cong ngheé
sinh tric hoc dugc coi 1a cong nghé xac thuc hiéu qua va dang tin cdy nhat. Cong nghé nhan
dién khuon mat dugc xem la cong nghé do sinh tric hoc ctia con ngudi ty nhién nhat, dé
trién khai va ap dung trong nhiéu linh vuc nhu an ninh, bdo mat, quén sy, y té, ngan hang,
gido duc, du lich, ...

Truéc day khi may tinh chua dugc tng dung rong rai, cac cong viéc quan ly duoc thuc
hién thu cong bang s6 sach dan dén viéc luu gitt rat cong kénh, gy tén nhiéu thoi gian,
cong stc va thiéu do chinh xac. Do d6, cong viéc quan ly st dung phuong phap thu cong
sé khong dép ung dugc nhiém vu va muc tiéu cta hé thong va n6 ciing gy anh huong rat
16n t6i ndng suét, chit luong va hiéu qua cta cong viéc.

Dé nhan biét mot 16p hoc hiéu qua can danh gia dya trén nhiéu tham s6, cac tham s6
duoc kiém dém thong ké hau nhu tht cong sé mat nhiéu thoi gian va cong stic, ngoai ra do
chinh xac va tinh kip thoi chua dam bao.

Dé khic phuc mot s6 nhuge diém trén day, dong thoi nho vao su phéat trién nhanh
chong cua khoa hoc - cong nghé, dan thay thé mot so cong viéc mang tinh 1dp di lap lai va
c6 thé dinh lugng dugc. Nham quan 1y va nang cao chat lugng giam sat hoat dong giang
day cta giang vién va hoc tap cta sinh vién, nhiéu trudong dai hoc da tién hanh trang bi
camera giam sat trong cac khuon vién cta truong ddc biét la cac phong hoc, viéc ting dung
cong nghé vao viéc kiém tra, gidm sat tré nén thuan loi hon.

Béng 1. Thong s6 danh gia 16p hoc hiéu qua

Ph hap hinh Ph hap, hinh tht
TT | Tiéu chi onsp i BRIy e
thitc danh gia hién nay danh gia dé xuat
Théing ké ty 1¢ Diém danh goi tén timg | Nhan dién khuoén mit thong qua

; sinh vién tai 16p, tich | camera va hé thong hoc trén dit liéu
1 | sinhvién dén lop e > thong he .

h lén phan mém hodc ban (khudén mat sinh vién da ding ky
oc . N .
' diém danh bang gidy trudc do)

Ty 1é sinh vién . N . .| Hé thong nhan dién bang cach hoc
e Giang vién quan sat ghi
chuan bi tai liéu, R s
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dung cu hoc tap

d@ liéu cung céap tir camera va dua ra
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Ph hap hinh Ph hap, hinh thq
— Ticu chi : u’(’mg p- ’ap. Am u’m}1g p ip, X in A’t uc
thitc danh gia hién nay danh gia dé xuat

Heé thong ghi nhan hanh vi cta sinh
Ty ¢ trao déi, |Du gio tai lo6p, ghi nhéan vién, gidng vién; nhan dién hoat

4 thao luan, phat | muc d6 sinh vién phat | dong trao ddi, thao luan, phat biéu
biéu bai biéu, thao luan bai thong qua dit lieu duoc hoc véi
co so dit liéu dugc xay dung

Heé thong nhan dién két hgp hanh

vi, khuon mat, d6i mat thong qua
Du gio tai 16p; khao sat o e & q,
) T A camera va dua ra két luan: sy tac
Danh gia mtac do | y kién sinh vién vé mtc | ( ), ghé tom (di 9, ndi
. R ian (anger), ghé tom (disgust), noi

sinh vién hiéu bai | d¢ hiéu bai. Ty 1¢ sinh & & ,g . &
s o sQ (fear), vui mimng (happy), trung

vién lam bai tap dat . T
tinh (neutral), s sau ndo (sadness);

su ngac nhién (surprise)

Trong khudn khd bai béo, ching toi dé xuét gidi phap quan 1y 16p hoc thong minh;
tiét kiém duoc nhan lyc va thoi gian cho viéc quan tri cac phong thuc hanh véi s6 luong
16n tai truong dai hoc; thong ké ty 1é sinh vién c6 miét tai 16p hoc béng viéc st dung tri tué
nhan tao nhan dién khuon mit; va két hop voi dit liéu 16p hoc, phong hoc, lich hoc tir phan
mém dao tao. Qua d6 kiém soat dugce thong tin sinh vién va thoi gian ra vao 16p.

Noi dung nghién ctru
Lién hé nghién citu

Wenyi Zhao, Arvindh Krishnaswamy va céc cong su (1998) véi dé xuat Dis-criminant
Analysis of Principal Component for Face Recognition) st dung phuong phap PCA két
hgp LDA: céc budc 14n lugt 1a chuyén ddi cac anh chtta khuon mat tir khong gian anh tho
sang khong gian cac khong gian khuon mat dung PCA (Zhao et al., 1998). Sau do6 st dung
phuong phap LDA dé tao bo phan loai tuyén tinh c6 kha nang phan 16p cac khudn mit.
Nhom tac gia (Nguyen Trong et al., 2023; Cuong et al., 2023), da nghién cac ky thuat cung
cap tai nguyén dua trén tri tué nhan tao, cling da liét ké cac phuong phép, doi sanh gita
cac thuat toan. Guodong Guo, Stan Z.Li, Kap Luk Chan (2001) dung phuong phap SVM
dé nhan dang khu6n mét. St dung chién lugce két hgp nhiéu bo phan loai nhi phan dé xay
dung bo phan loai SVM da 16p (Guo et al., 2000).

Tac gid J. Wu va cong su da so sanh cac thuat toan cai tién PCA-SIFT, GSIFT, CSIFT,
SURF va ASIFT. Két qua thuc nghiém cho thdy mbi loai déu c6 wu diém riéng. SIFT va
CSIFT thuc hién thay doi quy mo va vong quay tot nhat. CSIFT cai thién SIFT trong diéu
kién thay ddi do mo va thay déi lién két, nhung khong thay d6i do sang. GSIFT hoat dong
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tot nhat trong diéu kién thay doi do mo va thay déi do sang. ASIFT hoat dong tot nhat
trong diéu kién thay déi lién két. PCA-SIFT ludn ding thi hai trong cac tinh hudng khéc
nhau. SURF hoat dong kém nhat trong cac tinh huéng khac nhau, nhung chay nhanh nhat
(Wu etal., 2013); Trong Cuong et al. (2023) nhom téc gia dé xuat so khop cac dic trung SIFT
trong khi nghién ctru nhan dién chuyén dong ctia d6i tugng. Liu Z cung cong su da két hop
giai thuat Bayer va mang Fuzzy trong nhan dang dua ra két qua kha quan trong viéc nhan
dang cac anh khong bi gi6i han (Z. Liu et al., 2020).

Nhom téc gid Cuong et al. (2019) da dé xudt gidi phap cap nhat can bang khi cung
cap tai nguyén may chu ao, di tri tinh nhat quan di liéu, ddm béo chi phi va do tré. Trong
khi d6, nhém tac gid Suganthi et al. (2022) dé xuat mo6 hinh Deep learning dé phat hién va
nhan dién khuodn mat gia dang. Bdc biét, Ghofrani A va cong su da phat trién thuat toan
nhan dién khuoén mét, nhan dang cam xtc. Trong giai doan 1, phat hién chinh x4c cac ranh
gi6i ctia khuoén mit, véi ty 1¢ 1€ du t6i thiéu. Giai doan 2, tan dung kién trac ShuffleNet V2
c6 thé can b?mg gitta do chinh xac va téc d6 chay mo hinh, dua trén diéu kién ctia nguoi
diing. Két qua thir nghiém cho thay ro rang rdng mo hinh dé xuat vuot trdi hon so véi bo
d@ liéu FER 2013 tién tién nhat do Kaggle cung cap (Ghofrani et al., 2019).

Trong khi d6 Li va cong sy da dua ra mo hinh nhan dién cam xtc khuén mat ResNet-50
dua trén mang hoc sau, két qua cho do chinh xéc t6t (Li et al., 2021). Trong nghién ctru,
nhoém tac gid Tan et al. (2010) va cong sy dé xudt nhan dang khuon mat nguoi bang tia
héng ngoai, dua ra so d6 bd loc ctra s6 theo kiéu sao - SIFT (SWE-SIFT) dé cai thién hiéu
suat nhan dang khudn mit nguoi bang tia hong ngoai bang cach loc ra cac két qua trung
khop khong chinh xéac.

So sanh hi¢u suat gitta thuat toan SIFT va SWF - SIFT cho thdy nhiing uu diém ctia
thuat toan SWF - SIFT thong qua céc bai kiém tra st dung co s& dit liéu khuén mit nguoi
héng ngoai dién hinh. Tac giad J. Yang et al da phat trién phuong phap DIC khong phu
thudc vao duong dan dugc hd tro béi SIFT va ting toc né bang cach gisi thiéu tinh toan
song song trén don vi xt ly d6 hoa (GPU) hodc CPU da 16i (Yang et al., 2020). Nhom tac gia
T. Connie, M. Al-Shabi, W. P. Cheah, and M. Goh da mo ta moét céch ti€p can mai doi voi
nhiém vu nhan dang nét mat (Connie et al., 2017). Phuong phép dugc dé xuat duoc thac
day béi su thanh cong ciia mang noron (CNN) trong van dé nhan dang khuén mat. Két qua
ching minh su vuot trdi cua CNN v6i SIFT day ddc so voi CNN thong thuong va CNN véi
SIFT; Trong khi d6 G. Zhang va cong su trong (Zhang et al., 2017) da dé xuat mot cach ti€p
can méi dé st dung bang chimg CNN dé cai thién do chinh xac d6i sanh SIFT, dong mot
vai trd quan trong trong viéc cai thién hiéu suat truy xuat doi tugong.

Dé lam suy yéu su giao thoa ctia nhiéu, tac gia trich xuat cac biéu dién CNN nhé gon
ttr mot sO vung doi tuong chung. Sau d6, mot phuong phép thich ting véi truy van duoc dé
xudt dé chon bang chiing CNN thich hgp dé xac minh timg cgp SIFT duoc so khép trude.
Hai chtc ndng xac minh d6i sanh truc quan khac nhau dugc gioi thiéu va danh gia; Trong
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nghién ctu, nhom tac gid Sima et al. (2013) da t6i wu héa SIFT dé déi sanh hinh dnh budc
séng nhin thay va hong ngoai song ngdn. Dé viéc t6i vu héa cac tham s SIFT dé phu hop
v6i cac bo hinh anh da bude song duoc ghi lai; Tac gid Y. Zhu va cong su lai dé xuat mot
thuat toan dang ky hinh dnh c6 tén 1a BP-SIFT, trong d6 xay dung két hop diém chinh cta
cac bo mo ta SIFT nhu mot bai todn t6i uu hda toan cuc va cung cap mot gidi phap t6i uu
bang cach st dung truyén niém tin (BP). Két qua tht nghiém cho thay su cai thién dang
ké so v6i d6i sanh dya trén SIFT thong thuong véi do phtc tap tinh todn hop 1y; Mac du
bd mo ta SIFT da duoc ching minh la hoat dong t6t hon cac bo mo ta cuc bd hién c6 khac,
nhung né khong c6 da tinh phan biét va manh mé trong do6i sanh hinh anh, dic biét la
trong truong hop bién déi affine va guong, trong d6 nhiéu diém khong khop c6 thé xdy ra
(Zhu et al., 2013). Nén trong nghién cttu, nhém tac gia Liao et al. (2013) da trinh bay mot
cdi tién ddi voi bd mo ta SIFT dé ddi sanh va truy xuat hinh 4nh. Khung cta bo mo ta duoc
dé xuat bao gébm cac budc sau: chuan hoéa viing 1an can hinh elip, chuyén déi sang khong
gian ty 1¢ affine.

Viéc danh gia so sanh cdc bd md ta khac nhau dugc thuc hién cho thdy rang phuong
phép hién tai cung cdp két qua tot hon cac phuong phéap hién cé. Trong khi d6, E. Rublee
va cong su lai dé xudt mot bo mo ta nhi phan rat nhanh dua trén BRIEF, dugc goi 1a ORB,
c6 kha ndng quay bat bién va c6 kha ndng chong nhiéu. ORB nhanh hon hai bac d6 16n so
v6i SIFT, hiéu qua duoc thtr nghiém trén mot s6 tng dung trong thé gioi thuc, bao gdom
phét hién d6i tugng va theo déi ban va trén dién thoai thong minh (Rublee et al., 2011); do
nhiéu cao va bién dang cuc bo ctia hinh anh da phuong thtic 1am gidm do chinh xac cua doi
sanh hinh anh bién d6i tinh nang bat bién ty 1& (SIFT).

Dé giadi quyét van dé nay, nhom tac gia H. Liu et al. (2019) trong nghién ctru dé xuat
mot phuong phap moi dua trén khung SIFT, két hop chién luge t6i vu hoa nhat quan pha
va hudng gradient cta phan tich thanh phan chinh (PCA) v6i tam hudng giam vi do.

Heé th6ng kiém soat nhan dién khuon mit nguoi thuc hién rat trich tu dong khuon
mdt nguoi trong anh thu duogc tir camera (webcam) va xac dinh danh tinh caa doéi tuong
trong hé thong dya vao noi dung cta &nh khuon mit rat trich dugc. Hé thong diém danh
thuc hién nhén dang khudn mat nguoi qua 2 buéc chinh: dinh vi khuén maét trong anh thu
duoc tir camera va dinh danh d6i tuong tir anh khuén mat.

Dé xudt nghién ciru

Xuét phét tir nhitng van dé thuc tién viéc kiém soat ngudi hoc c6 mit tai cac 16p hoc
bang phuong phéap thti cong mat nhiéu thoi gian ctia GV, can bd quan ly, do chinh xac
khong cao, cong viéc 1dp di ldp lai & céc co s gido duc. Chung t6i da nghién ctu va dé
xuat tmg dung trién khai trf tu¢ nhan tao (Al) vao trong quan Iy va giam sét cac 16p hoc.
Heé thong quan tri sé tich hop cong nghé nhan dién khuén mat mot cach ty dong, luu trix
nhting thong tin tién cho viéc quan ly.
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Tén I6p hoc
Phén mém Théi khod biéu 16p . N Chon di¥ liéu
R H Tén hoc phan Y a
QL Déo tao hoc [ "SaRecka huén ludn Kho di liéu hinh
anh ngudi hoc
Phong hoc Y

D{r liéu tir
Camera
(real-time)

4

Tién xir 1y, trich
xuat cac dac Huén luyén nhan Cap nhat di liéu
trung dang

Két qua nhan dang

Hinh 1. Hé théng quan ly 16p hoc tu dong

Tao co so dit ligu hudn luyén ciia nguoi hoc: Dé quan ly nguoi hoc, cac co sé dao tao sé to
chtic nhap hoc, luu cac thong tin nguoi hoc vao hé théng, trong qua trinh nhap hoc, nguoi
hoc sé duoc chup anh, gan tén, 16p va luu vao co s dit liéu.

Diém danh bang nhan dién khuén mdt: Thu anh cta cac ngudi hoc trong hé thong tur
camera (webcam) tir 16p hoc, dinh vi tu dong khuon mat, két hop voi di liéu 16p hoc,
phong hoc, thoi gian, hé thong sé thuc hién:

- Truy xuat dit liéu tir co sd dit liéu tuong tng (tén 16p), dua di liéu da trich xuat dinh
vi khudn mit tir camera vao di liéu dé hudn luyén va dinh danh nguoi hoc.

- Két qua hinh anh huén luyén sé dugc cap nhét vao co so dit liéu tuong tng (tén 16p).

Tién xtt ly cua qua trinh nhén dién khuon mat 1a mot bude rat quan trong. Thuat toan
dugc cho 1a t6i wru néu dap tmg duoc cac yéu cau: do chinh xac cao, thoi gian xtt 1y ngén, xt
ly dugce céc tinh huong xau (bi che khuét, anh sang khong dap tng du, nhiéu,...). St dung
thuat toan MTCNN (Multi-task Cascaded Convolutional Neural Networks) gdm ba mang:
Convolution Neural Networks xép chong va dong thoi hoat dong khi tim ki€m khuon
mdt. Ba mang CNN duoc xép chong 1an luot 1a P-Net (Proposal Network), R-Net (Refine
Network) va O-Net (Output Network). Vi mdi hinh danh dau vao sé tao ra nhiéu ban sao
cac hinh anh d6 véi kich thuéc khac nhau (Pyramid Image).

Qud trinh hudn luyén: Anh huan luyén sé dugc 14y truc tiép tir camera cua hé thong,
sau khi anh da dugc 1ay xong sé dugc dua qua thuat toan phét hién va cit anh MTCNN, két
qua cda hinh anh sé dugc dua vé kich thudc chung 1a 160 x 160, sau d6 duoc qua ti€p mot
mo hinh pre-trained FaceNet dé trich xuat nhimg dic trung ctia khudén mat, ltc nay kich
thudc ctia khudn mit dugce biéu dién thanh euclidean mot chiéu va 128 embedding nay sé
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dugc dua vao mot mang CNN dé tién hanh phén loai, sau qué trinh training thi chting ta
sé tao ra dugc mot mo hinh méi, luu mo hinh dé lai va st dung.

Két qud thu hoach: Trong bai bao nay, ching t6i st dung bo huan luyén bao gébm 2.000
hinh anh ctia 20 hinh anh véi s6 lugng anh cta mdi sinh vién la 100 hinh anh véi cac goc do
khac nhau ctia khudén mdt. Hinh dnh dugc luu tai cac thu muc riéng cung cac thong tin ctia
sinh vién. Chung toi st dung mdy tinh xach tay ca nhan c6 thong s bao gom Intel Core i7,
VGA Nvidia GTX 1050Ti, 16 Gb Ram. Thoi gian xtt 1y bao gom cac budc sau: Véi cach thuc
hién bang cach 1an lugt qua ba buéc P-Net, R-Net, O-Net trong mo hinh MTCNN, ching
toi da nhan dién dugc khudén mét cta tung sinh vién.

Phan tich ddanh gid

V6i cach thuc hién bang cach 1an luot qua ba budc: P-Net, R-Net, O-Net trong md
hinh MTCNN, ching t6i da nhan dién dugc khudn maét cua ting sinh vién. V6i bo dit liéu
dau vao thu dugce, qua cac budc tién xtt 1y, cdn chinh kich thudc va trich tron déc trung. Thu
dugc mot mo hinh huén luyén phuc vu qué trinh nhan dang,.

Bang 2. Bang danh gia caic phuong phap nhan dang

ID Method Accuracy Identification time Training time
1 NBNN-SIFT 96,88 8,65 1,00
2 SVM-BoW-SIFT 97,54 1,10 16,20
3 MTCNN 98,61 1,2 25,00

Két qua mo hinh dé xuét cho két qua nhan dang chinh xac nhat 98,61%, so véi cac
phuong phap khac NBNN-SIFT (96,88%), SVM-BoW-SIFT (97,54%), tuy nhién thoi gian
huén luyén van con 1au hon cac phuong phép khéc va thoi gian nhéan dién 1a 1,2 6 mtc do
trung binh chdp nhan dugc so v6i hai phuong phap con lai.

120

20 96.88 97.54
60
40 25

) 1 B OPPPATILLL
........... 11 -
NBNN-SIFT SVM-BOW-SIFT —

== == Accuracy ==e=e= |dentification time eeccee Training time

Hinh 2. So sanh giita cic m6 hinh nhan dang khu6n mat
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Két luan

Trong bai bdo nay chting tdi phat trién hé thong giam sat nguoi hoc trong 16p thong
qua viéc nhéan dién khudn mét. Hé thong ké hop voi phan mém quan ly dao tao cung cép
céc thong s6 vé 16p hoc, phong hoc, danh sach ngudi hoc trong 16p va dit liéu thoi gian thuc
ttr camera duoc huén luyén trong tap dir liéu duoc lya chon theo thong s6 va dua ra danh
sach nguoi hoc c6 mét trong 16p hoc. Trong nghién ctru nay, nhém nghién ctru da dé xuat
thudt toan mang no-ron tich chap xép tang da nhiém MTCNN cho phép xéc dinh khuon
mit & nhiéu goc do khac nhau, tng dung duoc trong moi truong anh séng phtc tap hay
mot phan thong tin hinh anh bi che khuét. Két qua thuc nghiém da c6 nhing két qua do
chinh xéc 98,61% trong thoi gian 1,2 phut, kha ndng nhan dién khuon mét, hé théng nhan
dang, bat dugc khudn miit chinh xéc va xac dinh thong tin cta sinh vién véi cac truong hop
nhiéu nhu anh sang, che khuét,...

Trong tuong lai hé thong ti€p tuc xay dung co sd dit liéu mau vé 16p hoc chat lugng
thong qua cac thong s6 duoc trich xuét tir khudn mat nhan dién dé hoan thién viéc xay
dung hé thong quan 1y 16p hoc hiéu qua tu dong.
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