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TOM TAT

Gi&o vién dwa vao biéu hién ciia nguoi hoc sé biét duroc cac hoar déng trong tiét day 1a thu
it hay nham chdn, qua d6 c6 nhitng diéu chinh pht hop dé chdt lirong giang day ngay cang tot hon.
Trong giang day truc tuyén, gido vién va nguoi hoc twong téc qua man hinh mdy tinh. Do dé, dé
danh gia mire d@é hai 10ng ciia nguwoi hoc thi chi yéu dwa vao cam xic trén khuén mat. Ngay nay,
nhovao hoc sau (deep learning), viéc nhan dgng cam xdc trén khubn mét ngueoi da cé nhimg két qua
kha quan va giiz m¢t vi tri quan trong trong linh vuc thi gidc may tinh va tri tu¢ nhan tgo. Nghién
citu dé xudt mét mo hinh hoc sau phét hién cac cam xtc khudn mdt dé tir @6 hé tro' nhdn dang mirc
do hieng tha cua nguoi hoc. Viéc huan luyén dua trén bg dir liéu thu thdp riéng 1a “HSTVK-EMO”.

Tir khoa: phuong phép hoc sdu; phét hién cam xdc; mirc do hing tha; giang day truc tuyén

1 Giéi thiéu

Tur 2020, tai Viét Nam, viéc day va hoc dang dién ra binh thuong thi dai dich
Covid-19 xay ra, lam thay di quy trinh giang day truc tiép truyén théng quen thudc, hinh
thirc day va chuyén sang day hoc truc tuyén (online), gido vién va ngudi hoc chi giao tiép
gua man hinh. Mzc du hién nay, viéc hoc truc tiép da thuc hién tré lai nhung kich ban day
hoc truc tuyén van duoc tinh dén cho nhiing thoi diém dich bénh c6 kha ning bung phét tro
lai. Cho nén nhiéu truong hoc da két hop hoat dong day hoc truc tiép va day hoc truc tuyén
dé phat huy dugc nhimg wu diém va han ché nhimg nhuoc diém cua hai phuong phép nay.

Cam xuc dong mot vai trd quan trong trong qua trinh tiép thu kién thic, ra quyét dinh
ctia mot ca nhan. Do d6, chung anh hudng truc tiép dén nhan thirc, qua trinh hoc tap va cach
moi ngudi giao tiép (Park et al., 2012). Nét mat, cir chi, 161 noi déu 1a cac tin hiéu truyén dat
thong tin thé hién thai do tich cuc va tiéu cuc cia mot ngudi. Trong d6 thi 1oi néi chi hiéu
qua 7%, cir chi hiéu qua nhiéu hon 1a 38%, riéng biéu hién trén khudn mat hiéu qua dén 55%

Cite this article as: Le Hong Thuy Vu, Nguyen Viet Hung, & Trinh Huy Hoang (2022). Applying deep learning
models to identify the satisfaction level of learners. Ho Chi Minh City University of Education Journal of
Science, 19(12), 2053-2063.
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(Rinn, 1984). Khi danh gia mot tiét day c6 hay va hap dan ngudi hoc hay khong, ngoai viéc
dira vao nhitng danh gia cua chuyén gia gido duc hay nhitng ngui truc tiép giang day thi co
thé thay thudc do chinh xac nhét 12 ¢ biéu hién qua mirc d6 hung tha cia nguoi hoc, ma biéu
hién hing thi xac dinh boéi cam xdc cua nguoi hoc. C6 thé néi tir nhimg thay d6i cam xtc
cua nguoi hoc ta danh gia dugc do hiing thd. Dua vao do hing thi cta nguoi hoc, nguoi day
c6 thé thay doi phwong phap truyén tai cho phi hop va nha gido duc cé thé cai tién dé hoan
thién chuong trinh hoc.

Dua trén nhiitng trao doi trén va xuit phat tir muc dich nang cao hiéu qua giang day
hoc tap, nghién ctu “Ap dung mé hinh hoc sau nhan dang muc do hai long cua nguoi hoc”
duoc thuc hién. Bo dit liéu hinh anh caa nguoi hoc “HSTVK-EMO” duoc thu thap dé 1am
dix liéu huan luyén mé hinh.

2 Co s6 li thuyét va mot sé nghién ciru lién quan

Guong mit nguoi thuong thé hién sau cam xtc co ban 1a: gign di# (anger), ghé tém
(disgust), hanh phic (happiness), so' hai (fear), ngac nhién (surprise) va busn b (sadness)
(Nicolae Sfetcu, 2020; Ekman, 1971).

Sk B

(a) Gian dit (b) Ghé tém  (c) Sg hdi (d) Hanh philc (¢) Buon ba (f) Ngac nhién
Hinh 1. Hinh minh hoa sau logi biéu cdm co ban trén khudn mdt

Hau hét cac nghién ciru nhan dang cam xuc trén khudn mit ngudi tap trung vao viéc
nhan ra séu biéu cam phé bién. Nhung dbi khi diéu nay 1a khong du cho cac tng dung trong
thé gi6i thuc khi ching ta can nhan dang theo mirc d6 cua ting cam xdc. Nhan dang cam
xUc theo mirc do ciing dong vai trd quan trong ddi véi viéc chon mét chién lugc phan tng
thich hgp cho su twong tac gitra con nguoi va may tinh (Chang et al., 2013).

Vi dy, hinh sau minh hoa mét chudi hinh anh cua ctng cam xdc ngac nhién nhung
muc d6 tir thap dén vira dén cao.

Y Y Y Y Y Y Y Y Y Y Y VY Y
A~ A~ A~A~A=AcAsAshecholholode|

. =
Thap Trung binh Cao
(low) (medium) (high)

Hinh 2. Chudi hinh dnh cia biéu cam ngac nhién theo mire dé tir thap dén vira d@én cao

F;] - ﬂ

Cuong do trung binh Cudng 4o cao

(medium) (high)
Hinh 3. Hai cuwong dé biéu cam “ngac nhién” trén khudn mdt
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Trong pham vi nghién ctu, bo dir liéu theo mirc d6 cam xuc dugc thu thap, gan nhan
va kiém thir. Pay 1a can cir dé phan loai mac d6 himg tha cia ngudi hoc, tir d6 danh gia hiéu
qua tiét hoc.

3 Két qua va thao luin
3.1. Phdt biéu bai todn

Bai toan tim mot &nh xa tir khong gian biéu dién anh vao mat trong L 16p cho trude
chinh la bai toan phan loai anh (Tran, Le, & Nguyen, 2018). Vi gi6i han cua nghién ciu
nay, bai toan danh gia d6 hing tha ctua nguoi hoc ¢6 thé quy vé bai toan phan loai anh muc
d6 cam xUc trén khudn mit ngudi. Do d6, nhom tac gia da tién hanh thi nghiém, thu thap,
phan tich, gan nhan cho b dir liéu anh biéu cam trén gwong mat ngudi hoc, chia thanh 4 16p
muc d6 hing thy, dat tén 12 “HSTVK-EMO”. Va huan luyén mé hinh phan loai mirc d6 himng
tha nguoi hoc dugc thuc hién trén bo dit lieu “HSTVK-EMO” nay.

Bo dir liéu anh da thuc hién tién xu li voi:
INPUT - Kich thudc 48x48 pixel
(d4u vao) - Anh xam (1 kénh mau)
- Chuén héa [0,1]
OUTPUT | Vecto mot chiéu gom 4 nit mang dai dién cho 4 mirc d hung tha
(dau ra) Gia tri mdi nut mang trong pham vi tir 0 dén 1
3.2  Gidi bdi todn bang phwong phdp hoc siu
So db sau ddy lam 5 ba budc quan trong khi tién hanh phan loai anh bang mé hinh hoc sau
mang no—ron tich chap (Majeed & Srayyih, 2018).

Bat diu

Tién xir Iy

l

Rut trich dac trung

‘ Phin lop ‘

!

Két thic

Hinh 4. Cdc buoc phén logi danh
Trong d6, hai buéc trich xuét dic trung (feature extraction) va phan loai (classification)
khi thuc hién v&i mé hinh CNN ¢6 so d6 nhu sau:
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L&p két ndi

L&p tich chéap

Pau vao

Riit trich dac trueng Phin lop
Hinh 5. Trich xudt déc tring va phan logi anh véi CNN
3.3 Mo hinh CNN nhan dang dj hirng thu cia nguwoi hoc
3.3.1 Co s¢ dit liéu anh biéu cam khuén mdt nguoi hoc co nhan muc do hung thu
(HSTVK-EMO)

B6 dit liéu anh biéu cam trén guong mat nguoi hoc dugc thu thap, phan tich, gan nhan
va kiém thur, dat tén 1a “HSTVK-EMO”. Theo nhu kinh nghiém giang day nhiéu nim cua
tac gia tai truong trung hoc phd thong va kinh nghiém tir dong nghiép thi cac cam xuc gidn
dit (angry), so hdi (fear) va ghé tom (disgust) rat hiém khi xay ra trong tiét hoc thuc té. Do
d6, trong pham vi ctia dé tai, khong thu thap ba cam xtc nay.

Céac muc do cam xuc trén anh thu dugc duogc phan loai nhu sau:
. Binh thuong (neutral)
. Hanh phiic nhiéu (happy-high)
. Hanh phuc vira phdi (happy-lowmed)
. Buon bd nhiéu (sad-high)
. Buén ba vira phai (sad-lowmed)
. Ngac nhién nhiéu (surprise-high)

~N o o B W N P

. Ngac nhién vira phai (surprise-lowmed).
Sau d6 gom nhom cam xuc dé tao ra bo dir liéu “HSTVK-EMO” theo murc dd hing
thii cia ngudi hoc gdm bdn 16p nhu sau:
1. Binh thuong: bao gom cam xiic neutral.
2. Hitng thii vira: bao gom cdc cam xiic tich cuce la happy-lowmed va surprise-lowmed.
3. Rat hitng thii: bao gom cdc cam xiic rdt tich ciee la happy-high va surprise-high.
4. Khéng hig thii: bao gom cdc cam xiic tiéu cuee la sad-lowmed, sad-high.

Cubi cung, dit liéu gan nhan duogc dua ra dé khao sat nham danh gia muc do chinh xac
va thém phan khach quan. Két qua do chinh xac trung binh ciia viéc gan nhan dat 95%, trong
d6 16p khéng hirng thii ¢ d6 chinh xac thap nhat (sad-lowmed dat 90%, sad-high dat 92%).
3.3.2 Tién xir li anh

Chuan héa dit liéu khudn mat gém:

- Giam kich thuéc anh (resized) xudng 48x48 (pixel).
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- Chuyén anh mau sang anh xam (gray scaled) dé ting hiéu suat cho mé hinh CNN. Suy
ra ma tran dau vao cho md hinh CNN dé nghi 1 anh mot kénh mau (48x48x1).
- Anh ciing duoc chuin hoa anh vé cac gia tri ndm trong khoang [0,1] bang tham sb

rescale=1/255.
ﬂ, R
[ Y
> e |
4{] =
- N
0 20 40

Rat-hung-thu
Hinh 6. Anh sau chudn héa

3.3.3 M6 hinh nhan dang cam xuc trén khuon mat nguoi

C6 nhiéu mo hinh hoc sau gitp phan loai cam xuc trén khudn mat ngudi. Trong d6 c6 mo
hinh “5-layer CNN” (Dandil & Ozdemir, 2019). Bé huan luyén thi ho thu thap bo di liéu cam
xUc trén khudn mat nguai tir trang tim kiém Google. Sau khi gia tang cuong di liéu thi mé hinh
“5-layer CNN” khi huan luyén cd ti 1¢ kiém tra ding 13 62%. Sau d6 céc tac gia ké thira két qua
rat trich dac trung trén khuon mat ngudi dua trén bo dir liéu 1on ImageNet ciia m6 hinh AlexNet,
d6 chinh xac ciia md hinh hoc chuyén giao ting 1én 74%.

Input Image
(32x 32x 3

&

Convolution Layer 2
(32,5x 5)

2

o

Convolution Layer 3
(64.5x 5)

Average Pooling
Fully Connected Laver

9
»

ver 1
(64)
o
®
Softmax

Chuén bi dir liéu

9

Phéat hién khuén mat

Huén luyén bang mé hinh CNN

.

Kiém thir bang m6 hinh CNN

Fully Connected Layer 2
L e R SRS [ somm

Hinh 7. Luu d6 ciia hé thdng Hinh 8. Kién triic mo hinh
nhdn dgng cam xuc thoi gian thuc “5-layer CNN”
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3.3.4 M6 hinh v-CNN nhdn dang dé hirng thi cua nguoi hoc
M6 hinh v-CNN duoc dé xut dua trén kién trac ciia mé hinh “5-layer CNN” duogc dit
tén 1a “5-layer v-CNN”.

v L6p tich chép v
DropQOut: 0.2

Anh dau vao . .
Laép két noi day dia
\J

DropOut: 0.2

crma

crma
crma
4CcOov0a0

Binh-thuong

Hung-thu-vua

el e o e

M%ZHHQM”

3 Rat-hung-thu
N
Class Kh h
= A = i | o g

[ MAX POOLING ] [ MAX POOLING )

Cmiv 1 Conv 2 COI{I'V 3

( siaxPooting: 252 )
Hinh 9. Kién tric mang “5-layer v-CNN” durge dé xuat
So v6i mé hinh “5-layer CNN” thi kién trac mé hinh “5-layer v-CNN” c6 mét sd cai
tién nhu sau:
- S&boloc (kernel) trong mdi 16p tich chap lan luot 12 32, 64, 128.
- Giam kich thuéc anh véi ca 3 16p max pooling (nham tap trung rut trich cac dic trung

ndi troi cua anh).
- L&p két ndi day du thi nhat giam con 128 nat mang, 16p két ndi day dua thir 2 giam con
4 nut mang tuong ung voi 4 16p muc do hung thi trong bo dir licu “HSTVK-EMO”.
3.4. Thwc nghiém
3.4.1 Di liéu ddu vao
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Hinh 10. M4t s6 anh ngau nhién trong tap huan luyén sau khi ting cwong
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3.4.2 Hudn luyén trén mo hinh CNN voi bo dir lieu “HSTVK-EMO”
Nham chon ra dugc md hinh tét dé thi nghiém thoi gian thyc. Nhom tac gia tién hanh

huén luyén trén ca 2 md hinh “5-layer CNN” va “5-layer v-CNN”.

Bdng 1. Két quda huan luyén md hinh “5-layer CNN”

Tap 19, 86 12 (2022): 2053-2063

Epoch Loss Train Accuracy Test Accuracy Time
100 26.44% 83.11% 90.83% 502
125 21.94% 85.34% 92.82% 562
150 17.09% 87.51% 94.50% 743
200 13.82% 90.26% 96.17% 983

Bdng 2. Két qua hudn luyén md hinh ““5-layer v-CNN”’

Epoch Loss Train Accuracy Test Accuracy Time
100 13.68% 90.70% 95.53% 482
125 10.76% 92.55% 96.97% 609
150 9.12% 94.20% 96.81% 745
200 7.00% 95.70% 97.37% 983

Dua vao Bang 1 va Bang 2, nhan thay khi ting dan s6 1an huan luyén (epoch) tir 100

dén 200, thi ca hai m6 hinh déu c6 d6 18i giam dan, do chinh x4c ting dan. Diéu nay 1a phu
hop. Khong c6 hién tuong hoc qua khdp (overfitting). V& mit thoi gian hudn luyén thi ca hai
mo hinh gan tuong duong nhau.

Biéu dé 1. Méi twong quan giita do 161 (%),
ti 1é huan luyén diing (%) va ti 1é kiém tra ding (%)

120.00%

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

KET QUA HUAN LUYEN MO HINH "5-layer CNN"
va "'5-layer CNN-2022""

EPOCH=200

5-layer CNN

5-layer CNN-2022

m Loss
m Train Accuracy

Test Accuracy
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Biéu do 2. Moi twong quan giira ti 1é hudn luyén diing (%),
t7 1é kiém tra diing (%) va thoi gian hudn luyén (giay)

KET QUA HUAN LUYEN MO HINH "5-layer CNN""
va "'5-layer CNN-2022"

EPOCH=200
98.00% 580
96.00% 560
94.00% 540
92.00% 520
90.00% 500
88.00% 480
86.00% 460

5-layer CNN 5-layer CNN-2022

s Train Accuracy  mmmm Test Accuracy =—=Time

Dua vao Biéu d6 1 va Biéu do 2, c6 thé nhan thiy so véi mé hinh “5-layer CNN” thi
md hinh “5-layer v-CNN” cho két qua kha quan hon v6i d6 16i thap hon, do chinh xéc
cao hon.
Biéu do 3. Su héi tu ciia dg 161,
do chinh xac ¢ mé hinh “5-layer CNN” (a) va “5-layer v-CNN” (b)

train_acc vs val_acc train_loss vs val_loss
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12 -*- val_loss
0.8
g 0.7 Lo
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E 0.6 38
® 0.5 06
0.4 -*- acc 04
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0 50 100 150 200 250 300 0 50 100 150 200 250 300
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14 -+- loss
0.9
1.2 -+~ val_loss
0.8 10
§ 0.7 08
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Duya vao Biéu dd 3, ¢ thé nhan thdy md hinh “5-layer v-CNN” hoc nhanh hon, héi tu
som hon. Trong khi md hinh “5-layer CNN” sau 200 epoch cling chua hdi tu ma hoi tu quanh
epoch thir 300.

Biéu do 4. Ti 1é xdc dinh ding 4 16p

Ti LE XAC PINH PUNG CUA 4 LOP MUC PO HUNG THU
102.00%

100.00%
98.00%
96.00%
94.00%
92.00%
90.00%

88.00%
Binh-thuong Hung-thu-vua Rat-hung-thu ~ Khong-hung-thu

—@=—"5-layer CNN  =@="5-layer CNN-2022

Duya vao Biéu db 4, tac gia nhan thiy md hinh 32-64-128 c¢6 mic d6 xac dinh ding
trén timg nhan cao hon han hoic xap xi muc cao nhét cua ting loai.

T6m lai, so véi mé hinh “5-layer CNN” thi mé hinh dé xuét “5-layer v-CNN” ¢6 nhitng
vu diém nhu thoi gian thap, d6 13i thap, 6 chinh xac cao. Cho nén tac gia chon két qua huan
luyén phan I6p ciia md hinh “5-layer v-CNN” véi epoch=200 dé thir nghiém nhan dang mirc
d6 hiing thu thoi gian thuc (real-time).

4.3  Thuee nghiém thoi gian thuwe (real-time) nhin dang mirc @ hirng thi dica trén biéu
cam khuon mat nguwoi tir video l6p hoc online

Budc 1. Ghi lai mdt doan video cua mot hoat dong day online va dua vao thi nghiém
thoi gian thuc.

Budc 2. Kiém thir trén md hinh “5-layer v-CNN” véi kién tric 32-64-128-2fc” di huin
luyén sau 200 epoch va in ra nh@n du doan.
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y

L~ "N

7 (8

> my,

Hinh 11. Két qud thi nghiém nhdn dang mize dé hitng tha thei gian thuc

4 Két luan va hwéng phat trién

Mo hinh CNN dé nghi huan luyén trén b dir liéu cam xuc dugc xay dung sén. Dén khi
nhan dang cam xuc trén khuén mat nguai trong thoi gian thuce thi d6 chinh xac thuong bi giam.
D6 1a vi con ngudi Ngoai sau cam xuc co ban, con ¢6 nhiéu cam xuc khac nita xen 1an nhau.

Ngoai nguyén nhan trén, c6 mot sé nghién ciru chi ra anh trong thoi gian thyc 1a anh
nhin thiy duoc s& bi tac dong bai nhiéu yéu té dén tir méi truong nhu anh sang, khoang
cach... Ho d& xuat nhan dang cam xtc két hop anh nhiét véi anh nhin thiy duoc dé ting do
chinh xéc, vi anh nhiét khong bi chi phdi boi tic nhan moéi trudng. Nhung mot thach thic
khong nho dén tir méi truong gido duc chung hién nay, d6 1a nha trudng khong du diéu kién
dé trang bi may quay thu thap anh nhiét.

Trong tuong lai, tiép tuc thu thap y kién déng gép chuyén gia dé gan nhan cam xuc
chinh xac hon nita. Diéu nay giup ting do chinh xéc cho két qua nhan dang cia mé hinh.
Tiép tuc cai tién md hinh “5-layer v-CNN” sdu hon dé tang hiéu suit nhan dang.

7

% Tuyén bé vé quyén lgi: C4c tac gid xac nhén hoan toan khéng c6 xung dot vé quyén loi.
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ABSTRACT

Based on the students’ expressions, teachers will know whether the lesson activities are
attractive or boring, appropriately adjust their teaching. In online teaching, teachers and learners
interact through computer screens. Therefore, assessing learners' satisfaction is mainly based on
facial emotions. Today, thanks to deep learning, the facial recognition of emotions has had positive
results and holds an important position in computer vision and artificial intelligence. The study
proposes a deep learning model that detects facial emotions to help identify learners’ interest levels.
The training is based on the separately collected data set “HSTVK-EMO”.

Keywords: deep learning methods; emotion detection; interest level; online teaching
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