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TOM TAT

Tri tué nhan tao da c6 nhitng buéc tién manh mé va tré thanh céng cu hiru ich hd tro gidi quyét cac bai toan
phtrc tap trong moi linh vuc clia cude sdng. Nghién ctru nay trinh bay ¢ng dung cGa mang noron tich chap dé nhan
dién hinh anh khudn mé&t cdm xic clGa con ngudi. Qua trinh tién xt& ly va nhan dién khudn mét da st dung mang
noron tich chap da nhiém dé phat hién va va nhan dang cac khuén mat. Mang tich chap da nhiém gitup phét hién dac
trwng khudn mét, sau d6 dé phan loai cdm xtc. Bd di¥ liéu st dung trong nghién cvu nay bao gdm céac video I&p hoc
ctia hoc sinh mam non trong dé tudi tr 3 dén 5 tudi, dwoc ghi lai trong céc tiét hoc. Nhitng video nay cung cép hinh
anh cam xic khudn mét cla tré trong méi trwéng 16p hoc d& huan luyén mé hinh dao tao, phéat hién cac khudn mét
trén man hinh va dua ra két qua cadm xac khi nhan dién. Nghién ctu cho thdy mang noron tich chap dat dé chinh xac
la 92% trén tap huén luyén va 95% trén tap kiém tra. Mang noron tich chap da chirng t6 kha ndng hoc t6t hon so véi
cac mang noron thong thwéong cho cung bai toan.

Tt khéa: Tri tué nhan tao, mang noron tich chap, nhan dién cadm xic khuén mat.
Children’s Facial Emotion Recognition using Deep Learning Models

ABSTRACT

Artificial Intelligence (Al) has been making great strides and is increasingly becoming a useful tool in supporting
the solution of complex problems in all areas of life. This study presented the application of convolutional neural
networks (CNN) to recognize users' emotional images from videos of children’s activities. The pre-processing and
facial recognition process used Multi-Task Cascade Convolutional Network (MTCNN) to detect and recognize faces.
MTCNN helps to detect distinctive faces, then provides data to CNN for emotion classification. The dataset used in
this study consisted of videos recording the activities of children aged 3 to 5 years old at a preschool. These videos
contained emotional images of children in a classroom, they were used to train the learning model to detect how
emotional the children express from the videos. As the results, the CNN network achieved 92% accuracy on the
training and 95% on the test. The CNN network demonstrated the better learning than conventional neural networks
for the same tasks.

Keywords: Deep learning, convolutional neural networks, facial emotion recognition.
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théng tin trao déi qua cac phuong tién ngén ngi,

Nhan dién cam xtc trén khudén mat 1a
phuong thiic giao tiép quan trong, phan anh
nhiling suy nghi va trang thai tdm ly bén trong
cta mbi ngudi. Khuén mit cta con ngudi biéu
hién nhiéu cdm xtc ma khéng can phai néi ra, d6
la mot trong nhiing phuong tién manh mé va tu
nhién nh4t dé con ngudi truyén dat thé hién cam
xtc. Trong nghién ctu ctia Mehrabian & cs.
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qua giong diéu va qua phuong tién khong bang
16i khac nhu ngén ngit co thé chi€m 7%, 38% va
55%, tuong ting. Bai toan nhan dién cam xuc
khuon mat 1a mot trong nhiing bai toan tha vi va
thu huit nhiéu nghién ctiu véi két qua tich cuc
trong linh vuc thi gidc may tinh, ing dung rong
rai ctiia cac bai toan nay nhu giam sat trang thai
ngudi 141 xe, gidm sat ngudi dung dién thoai, hé
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théng giam sat tai cic co sd y t& va trong gido duc
(Ekman, 2007). Du vay, nhan dién cam xtc
khuén mat van d61i mit véi khong it tré ngai, mot
phan 14 do khuoén mait cia mdi ngudi mang nét
riéng biét, khién cing mot cam xdc lai dudc thé
hién theo nhiéu cach khac nhau.

Ekman & cs. (1990) da xic dinh niém wvui,
sg hai, ghé tdm, budn, ngac nhién va tic gian la
sdu cam xuc cd ban (Ayham & cs., 2014; Mase,
1991; 2023). Thém niia,
Fernandez & cs. (2021) quan tdm dén biéu hién

Jyotsna & cs.,

bon loai cam xtc trén khudén mét 14 hanh phiic,
ngac nhién, gian gili va cidm phan trong mot
nghién ciiu vé cam xtc khuén mat lién quan dén
bénh Alzheimer. Tuy theo méi linh vuc quan
tam nghién cttu ma sy phan 16p cam xtc cb su
khac nhau va cach thiic tiép can khac nhau.
Ciing vay, viéc dinh lugng va phan loai cadm xtc
van 1a tuy thudc vao bai toan cu thé. Trong
nghién ctiu nay, ba nhém cam xic goém hao
hiing, khong hao hing va khac, tuong tng véi
van dé danh gia tac ddng hiéu qua giao duc cta
mot bai hoc dén hoc sinh tham gia duya trén do
biéu hién tdm 1y 6 ba nhém nay.

Nghién ctiu cta Jiahong & cs. (2023) da dua
ra nhiing danh gia téng quan vé cac nghién ctu
lién quan dén bai toan nhan dién khuén mat
cam xuc trong gido duc va nhiing thach thiic doi
vG6i cac bai toan lién quan trong linh vuc nay.
Thoéng thudng, bai todn phan 16p cac loai hinh
anh rat phd bién trong moi linh vuc cta cong
nghiép va doi séng. Trong d6 phai ké dén cac
phuong phap hoc may truyén théng nhu k lang
giéng gan nhat (kNN), cAy quyét dinh (decision
tree), Bayes, support vector machine (SVM),
riing ngau nhién (Random forest), hay mang
noron truyén théng (multiple perceptron). Va,
gan day tap trung su quan tdm cua nhiéu
nghién ctiu 13 dng dung cta hoc sau (Deep
learning - DL) (LeCun & cs., 2015).

2. PHUONG PHAP NGHIEN cUU
2.1. Thu thap dw liéu

Dii liéu trong nghién cu 1 cic video vé
hoat doéng trong cic 16p hoc cia mét trudng
mAam non. Cac tiét hoc bao géom hoat dong cua

tré em c6 do tudi tit 3 dén 5 tudi nhu hoc tap,
van ddéng, vui choi c6 su huéng dan cua gio
vién. Muc tiéu l1a phan tich biéu cam khuoén mét
ctia tré trong cac tinh huéng hoc tap va tuong
tac, tit d6 nhan dién cac cam xtc nhu hao hiing,
khéng hao hiing dé danh gia vai tro ciia bai hoc
v6i nhan thic qua cadm xic tdm ly. Gidi quyét
bai toan nay gép phan trg gitp cho viéc ting
hiéu qua viéc giam sat hoat dong gido duc va
tim kiém cac bai hoc t6t hon cho tré.

Qué trinh thu thap di liéu c6 thé bao gém
video ghi lai cac hoat dong nhu choi nhém, tham
gia trd choi hoc tap, hodc trong cac tinh huéng
phan héi gido vién. Viéc giam sat tu dong qua cac
video nay s& gitp thu thap nhiing biéu hién cam
xtc tu nhién cia tré ma khong can can thiép hay
gdy anh hudng dén hanh vi caa cac em. Dé c¢6
dugc di liéu nay, nhéom nghién ctu da duge su
dong ¥ st dung dii liéu tit phia cd s6 mam non va
phu huynh ¢6 con theo hoc trong 16p.

2.2. Tién xu Iy dit liéu

Tién xt 1y dii liéu 1 budc quan trong trong
quy trinh phén tich d@ liéu, déc biét 1a khi lam
viéc v6i dii liéu hinh dnh nhu anh khuén miét
trong nhan dién cam xtc. Muc tiéu cta tién xu
1y 1a chudn hoéa va lam sach di liéu nham dam
bao tinh dong nh4t, giam nhiéu, giip mé hinh
hoc sau dé dang tiép nhan, phan tich va trich
xuat dic trung hiéu qua (Afolabi & cs., 2025).
Khi lam viéc véi dii liéu hinh anh va video, bai
toan khoé khin thudng gip phai 1a xt ly véi di
lidu 16n va tén thoi gian. Thém nfia, video
thudng c6 d6 phan giai cao va chiia cac thong tin
khong cin thiét, chdng han nhu su thay d6i
mau sic, anh sang, hodc géc canh, diéu nay cé
thé anh hudng dén do chinh xac ctia viéc nhan
dién va phan 16p.

Lién quan dén van dé nhan dién dic trung
khuoén mét, mang noron tich chap da nhiém
(MTCNN) 12 mé hinh mang nodron duge nhiéu
nha nghién ctu lién quan dén linh vuc nay quan
tdm (Ivan & cs., 2024). M6 hinh nay st dung ba
bude: phat hién khuén mat, xac dinh diém dac
trung cua khudén mit, va phan loai cac ving
khudén mat, giip dinh vi va cit cac khuén mat
trong video dam bao khuén mat duge tach biét
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rd rang ti d6 thu dugc mot mang khudn mat cé
trong anh dé lam hinh anh d4u vao cho buéc
nhan dién tiép theo. Viéc trich xuét chi 14y vung
hinh 4nh khuon méit sé lam gidm bét chi tiét du
thiia trong anh, nang cao hiéu suiat nhan dién.
Trong nghién citu nay, hinh anh khuén mit sau
khi cit sé dugc diéu chinh vé kich thuée chudn
224 x 224 pixel, gitp giam thiéu do phic tap va
dam bao tinh doéng nhat cho mau di liéu. Di
liéu thudc tinh khuén mat nay la thuoc tinh dau
vao cho cac buéc huin luyén va phan 16p cam
xtc tiép theo.

Hinh 1 biéu dién qua trinh tién x@ ly tu
doan video dit liéu dau vao dén trich xuat cac
frame anh, tiép theo 12 x4c dinh cic viing khuén
mat nhé MTCNN. Cuéi cung, hinh anh céc
khuén mat trén ting frame anh dudgc trich ra.
Vé nguyén ly, mbi gidy trong video bao gom 24
frame anh. Vi vay, trong méi khoang thoi gian
thi chi mot frame anh dugc trich ra 1am dai dién
cho biéu hién cam xtdc tdm 1y trong khoang dé.
Nghién ctu nay 14y khoang tré t = 10 giay,
nghia méi frame anh dudc 14y ra cach nhau 10

gidy dé dam bao do thay d6i biéu hién cam xuc
trén khuoén mat.

Sau khi trich xudt cac dic trung khuoén
mait, mot buéec quan trong niia 1a gan nhén cam
xtc tam ly. Cu thé di lidu sé dude xem xét 6 ba
nhém cdm xtc d6 1a hao hiing, khong hao hiing,
va nhiing hinh anh khong phai 14 khu6én mat
trong qua trinh MTCNN x4c dinh nham. Bang 2
“hao hiing” va “khong hao hiing” bao gbm 2130
hinh anh mdi thu muc, thu muc nhan “khac”
bao gom 1.800 hinh anh, cd 3 thu muc chta
hinh 4nh déu c6 d6 phan giai 224 x 224 pixel.
Céac anh nay da duge xac dinh va phan loai mot
cach rd rang dua trén dic trung biéu cam khuén
mit dic thu cta tiing loai cam xdc.

Béng 1 m6 ta cic cam xtc cd ban cung vdi
nhitng biéu cam khuén mit dic trung vé nhan
dién cam xtc qua biéu cam khuén mat dua theo
nghién ctu cia Ekman & cs. (1990). M6i cam
xuc s& tuong ting v6i mot s6 ddu hiéu nhan dién
cu thé tit khuoén mait, gidp viéc phéan loai va

nhan dién cam xuc tré nén chinh xac hon.

Sir dung MTCNN dé phat hién khuén mit sau dé diéu
chinh vé kich thudc 224x224 pixel

1

Hinh 1. Qua trinh tién x@ ly dit liéu

- 3 r\‘) e ~ ~ -
Bang 1. Dac diém cam xac trén khuén mit

Lé&p cdm xdc

Biéu cadm khuon mét

Hao hirng

- Miéng mé rdng va cong Ién, tao thanh mét nu cudi (miéng cong 1&n hodc cé thé 16 rang).

- M4t c6 thé nheo lai hodc mét cé thé sang va mé to hon khi cdm xdc manh mé.

- GO ma nang cao.

Khéng hao hirng

- Miéng c6 thé hoi mim hoac kéo xubng, khéng cé dau hiéu cwdi hay vui vé.

- Mat c6 thé hoi m& hodc nhin chan nan, tham chi cé thé liéc v& mat hwéng khac.

Khéac - Khong phai khudn mat.
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2.3. Mang noron hoc sau

2.3.1. Mang noron tich chap

Mang noron tich chap (Convolutional
Neural Network - CNN) la loai mang ndron
hoc sau dudc thiét k& dic biét dé xi ly di liéu
¢6 ciu tric dang luéi, dién hinh 1a hinh anh.
Khac véi cac mang noron truyén théng yéu cau
dau vao dang vector phing, CNN ¢6 kha nang
truc ti€p xu ly dit litu dau vao 2D (hoac 3D),
gili nguyén ciu truc khong gian cta thong tin.
CNN 1a mét kién tric mang duge xay dung ti
cac 16p dac biét nhu 16p chap (Convolution
layer), 16p gop (Pooling) va 16p két noéi day du
(Fully-Connected), gitp mé hinh hoc duge cac
dac trung trong hinh anh mot cach hiéu qua.
Lép chap 1a thanh phan quan trong nhat trong
mé hinh mang noron tich chap. Lép nay cé
nhiém vu ti€p nhan va xi 1y cac hinh anh dau
vao. Khi
(Convolution) vao xt 1y, 16p chéap gitp bién d6i

ap dung phép toan tich chéap
thong tin dau vao thanh cac yé&u to dac trung,
ti d6 phat hién ra cdc mau hinh trong hinh
anh nhu dudng nét, mau sic, hinh dang. Cac
yéu t6 nay rit quan trong dé moé hinh c6 thé
nhan dién cac déi tugng trong anh. Lép gop 1a
mot 16p trong mang CNN, c6 nhiém vu gidm
kich thuéce di liéu sau khi qua 16p chap, nham
giam s6 lugng tham s6 va tinh toan cin thiét
ma van gifi lai cac dac trung quan trong. Lép
nay st dung mét ctia sb trugt quét qua toan bod
anh dii liéu va mdi lan trugt sé 1ay gia tri tu
mot viing anh con. Cac phuong phap phd bién

Convolution

trong 16p gdp bao gom MaxPooling (18y gia tri
16n nhat trong ving quét), MinPooling (14y gia
tri nhd nhat) va AveragePooling (14y gia tri
trung binh), gitp giam thiéu su anh hudng caa
nhiéu va tao ra cac dic trung c6 dd bén cao hon
khi mé hinh hoc.

2.3.2. C4u tric mé hinh

Kién tric ctia md hinh CNN st dung
phuong phap chia sé tham s nham giam kich
thudc va d6 phtc tap ctia mé hinh dé tng dung
mo hinh cho cac bai toan cé dinh dang han ché.
Pé giam kich thuéc mé hinh, ching t6i nghién
ctiu thiét k& s8 16p tich chap (Conv) 12 3, sau mébi
loai tich chap st dung phép gdp tin hiéu 6 dang
16n nhat (MaxPool). Dau tién 1a 4nh diu vao, dé
phtt hgp v6i camera ctia hinh anh thiét bi dau
cubi c6 d6 phan giai via phai va giam kich
thuéc tham s& ciia md hinh, hinh 4nh dugc dat
kich thuéc dau vao 1a H (cao) x W (rong) x D
(sdu) =48 x 48 x 1.

Cac bd loc cua 16p Conv c6 kich thuéde la
3 x 3, va & 16p MaxPool cé kich thuéc 1a 2 x 2.
Cac 16p Conv st dung ham kich hoat “ReLu”
nham cho phép loai bd cac gia tri 4m, tang toc
d6 hu#n luyén ciia mé hinh. Ngoai ra dé giam
thiéu hién tugng qua khdp trong trong sé cua
cac noron trong hoc siu st dung k¥ thuat loai bd
ngau nhién két néi ctia cac noron theo ty 1& 50%
trong méi 16p Conv tang dan kich thuée ciia bo
loc tit 32, 64, 128 nham tang cd hoi trich chon
duge nhiéu cac dac trung 4n sau bén trong hinh
anh 6 cac noron miic dd sau hon.

Fully

Connected OUTPUT

Pooling

Hinh 2. So d6 kién triic mang CNN
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Phéan tiép theo ctia bai toan 14 phan loai
anh dau vao dén cac 16p ti€p theo. Khéi nay cé
hai 16p noron dugc két noi day du cho mdi bai
toan can thuc hién, 16p dau vao 4n st dung ham
kich hoat phi tuyén “ReLu” va 16p dau ra kich
hoat ham “softmax” dé tinh x4c suét thudc tiing
16p cho méi hinh anh diu vao. Cac dic trung
d4u ra tu cac 16p tich chap va pooling sé dudc
chuyén déi thanh mét vector phﬁlng thong qua
16p Flatten, trude khi duge dua vao cac 16p phan
loai fully connected. Dau ra ctia méi noron trong
16p phéan loai dudc tinh theo ham kich hoat
softmax nhu trong cong thtc (1) duéi day.

Y;

t ty _ €
Oj = softmax(yj ) =% (1)
Vi

e
k=1

Trong dé6 o' la dau vao ctia noron thi j* cia

16p ra tuong tng véi t €{1, 2,.., T} 1a téng céc tin
hiéu dau vao cua noron thi j' trong 16p phan
loai tuong ting véi nhiém vu t, M*1a s6 noron 16p
ra cua nhiém vu t. 0 day, tong cac gia tri dau ra
duge chuéin héa hay téng O]F =1

M5 hinh huén luyén dudc theo phuong phap
to1 vu héa Adam (Diederik & cs., 2015), day la
ky thuat t6i uu héa duge st dung réng rai bang
cach st dung céac gia tri binh phuong gradient
dé chia ty 1é hoc va st dung trung binh dong cta
budc thay d6i gradient (Ivan & cs., 2024). Co ché&
diéu chinh trong s6 cia Adam thé hiéu theo
cong thic (2) dudi day.

W =W, —— 1 _m (2)

vite

Trong d6 m® va v' 1a gia tri trung binh
gidm theo c&p s6 nhan cta gradient va cua cac
binh phuong gradient tai thoi diém hoc thi t, n
12 hé s6 hoc (hé s6 huan luyén). Trong nghién
ctiu nay, n dude chon béng 1075,

2.4. Huan luyén mé hinh

Qua trinh xi ly dii liéu 1a buée quan trong
gitip may tinh hoc ti hinh anh. Tuy nhién, do
kich thudc dii liéu hinh anh thuong rat 16n,
viéc xt 1y ting btic Aanh mot cach riéng 1é c6 thé

510

lam gidm hiéu suit cia m6 hinh va tiéu ton tai
nguyén khéng can thiét. Diéu nay 1a do nhiéu
diém anh trong anh c6 thé khong mang lai
thong tin hitu ich, chdng han nhu nhiing diém
anh khong lién quan d&n khuén méit. Thém vao
d6, mdi diém &nh trong dnh mau c6 thé co
nhiing gia tri mau sic khac nhau, gay thém do
phiic tap cho quéa trinh xt ly. Khi tap da liéu
hinh anh da dudc tién xu ly, buédc tiép theo la
duyét qua thu muc chtia di liéu dé 18y thong
tin can thiét réi dung vong lap dé duyét ting
anh trong thu muc. Sau d6 thuc hién thay déi
kich thuéc hinh anh thanh 48 x 48 pixel roi
truyén xudng cong doan xu ly buébc tiép theo 1a
chuyén d6i cdc nhin cam xuc tit dang chudi
thanh dang s6 nhi phan, thuan tién cho viéc
hudn luyén mé hinh phan loai. S dung
phuong phap ma héa one-hot sé chuyén mbi
nhén thanh mét vector nhi phan, trong dé méi
nhan dugdc biu dién béi mét vi tri duy nhat
trong vector c¢6 gia tri 1, con cac vi tri con lai c6
gia tri 0. Quy tic ma héa nay tuan theo cong
thic tong quat v6i nhan y va phan td tha i
cia vector one-hot v dudgc xac dinh bdi cong
thic (3):

y€{0,L...n=1} 5>v=(0,...1,...,0) ®)

vi tri i thi bang 1

Sau khi d& chuyén d8i dit liéu va nhén
thanh dang phu hgp cho qua trinh huén luyén,
buéc tiép theo 1a xiy dung va huin luyén méd
hinh hoc sdu. Trudc tién, di liéu sé dudc chia
thanh hai phan: mot phan dang dé huin luyén
mé hinh va mot phan dang dé kiém tra hiéu
qua cua mdé hinh. Qua trinh chia di liéu duge
thuc
train_test_split tu thu vién Scikit-learn, véi

hién béng cach st dung ham
muc tiéu phén chia di liéu sao cho 80% di liéu
dudc st dung cho viéc huan luyén va 20% con
lai € kiém tra mé hinh.

Viéc chia di litu nay gitp kiém soat qua
trinh hoc ctia mé hinh, dam bao rang mé hinh cé
thé dy doan chinh xac trén di li¢u chua dudge st
dung trong qué trinh huin luyén. Diéu nay gitp
t61 uu héa tham s cia md hinh, ngan chin hién
tugng overfitting (hoc qua mitc), gidp moé hinh
tong quat tot hon khi xt 1y dit liéu thuc t&.
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Hinh 3. CAu tric moé hinh

Hinh 3 mé ta cu thé ciu tric mang noron
tich chap dugdc xay dung dé phén loai anh dau
vao thanh nhiéu loai cdm xtdc. Di liéu dau vao
clia mang 1a cac anh c6 kich thuée 48 x 48 pixel
va c¢6 mot kénh mau (dnh xam). Lép tich chap
dau tién (Conv), mang bat dau véi mot 16p tich
chap st dung 32 bo loc, mdi bd loc c6 kich thude
3 x 3, 16p nay thuc hién quét anh dau vao dé
trich xudt ra cac dic trung cuc bé nhu canh, géc
ho#c duong bién. Ham kich hoat dugc st dung
la Relu, nhim dua tinh phi tuyén vao mo hinh,
giip m6 hinh hoc dugc cac quan hé phic tap
hon gitia cac diém anh. Tiép theo 1a mot 16p
Max pooling véi kich thuée 2 x 2, giip giam
giam kich thudc dii liéu sau khi qua 16p chép,
nham gidm s§ lugng tham s6 va tinh toan can
thiét ma van giii lai cac dic trung quan trong.

Lép tich chap thi hai st dung 64 bd loc,
cling c6 kich thuée 3 x 3, va tiép tuc ap dung
ham kich hoat Relu. Viéc tiang s ludgng bo loc
giip mo hinh hoc dugc nhiéu dic trung hon 6
mtic do phiic tap cao hon ti anh da qua xu ly.
Mot 16p Max pooling khac véi kich thude 2 x 2
tiép tuc duge st dung dé giam chiéu khong gian
cta dic trung diu ra, gitp lam cho md hinh nhé
gon hon va it nhay cadm véi dich chuyén nhd
trong anh. M6 hinh c6 thém mot 16p tich chap

(Conv) niia v6i 128 bo loc dé tiép tuc trich xuét
cac dic trung siu hon ti anh. Sau d6, 16p
Flatten sé& chuyén ddi ddu ra caa cac 16p tich
chap thanh moét vector mot chiéu, gitp cac 16p
Fully connected xti 1y.

Dé giam hién tuong overfitting, mé hinh st
dung 16p Dropout véi ty 1& 0,5, trong qua trinh
huan luyén 50% s6 noron trong 16p trudc sé bi
bd ngau nhién trong méi 1an cap nhat trong so,
nham tranh viéc mé hinh qua phu thuéc vao
mot s6 dic trung nhat dinh.

Cudi ciing, mot 16p Dense niia dude st dung
véi s6 Iugng noron bang véi s6 16p cam xtdc can
phan loai. Lép nay st dung ham kich hoat
softmax, gitip dua ra moét phan phdi xac suit
cho tiing 16p, tit 6 mé hinh c¢6 thé chon ra cam
xtic phit hgp nhat véi anh dau vao.

Pé nang cao kha niang khai quat va giam
thiéu tinh trang qua khép (overfitting), di liu
huédn luyén dudc ting cudng bang cach st dung
16p ImageDataGenerator, véi cac phép bién déi
hinh 4nh nhu xoay, dich chuyén, thay d6i kich
thuée va lat anh, nhim gitdp mé hinh hoc hiéu
qua ti nhiéu bién thé ctia cing mot mau di liéu.

Pé danh gia hiéu qua hoc ciia mé hinh
CNN, nghién ctu tién hanh so sanh véi mot mod
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Nhan dién cadm xuc khudn mét cGa tré em bang md hinh hoc sau

hinh mang noron truyén théng (NN). C4 hai mé
hinh déu duge hudn luyén trén dif liéu anh xam
c6 kich thude chuan héa 48 x 48. Mo hinh CNN
dugc xay dung véi cac taAng tich chap, tAng gop
(pooling) va cac 16p két noéi day da (fully
connected), cho phép khai thac déc trung khéng
gian clia anh mét cach hiéu qua. Trong khi do,
mo hinh NN c6 kién tric don gian hon, gom hai
tang 4n véi s6 lugng noron 1an lugt 1a 128 va 64.
C4 hai mé hinh déu st dung thuit toan téi uu
héa Adam (Adam, 2014) dé cap nhat trong s&
trong qué trinh huin luyén.

3. KET QUA VA THAO LUAN

D6 chinh xac phan 16p trén ca tiap huan
luyén va kiém tra ctia hai mé hinh dudge theo dbi
qua tiung epoch. Két qua thu dudec cho thay
CNN thé hién hiéu suét vuot troi so véi mé hinh
mang noron truyén théng trong qua trinh hoc
va phan loai cadm xtc tit dii liéu hinh anh. Trong
qua trinh huan luyén, m6 hinh st dung bd di
lidu dude thu thap va thuc hién huin luyén
trong 20 epoch. D§ chinh x4ac cia mé hinh CNN
trén tap hudn luyén (train set) dat 95%, cho
th&y mo hinh da hoc duge kha t6t cac dic diém

cia di liéu hudn luyén, do6 chinh xac trén tap
kiém tra (test set) dat 92%. Méc du d6 chinh xac
trén tap kiém tra cao hon tap huén luyén, su
chénh léch nay van trong pham vi hgp 1y, khong
c6 d4u hiéu overfitting.

Qua trinh huan luyén mang dudc thuc hién
mot cach tuan tu, trong d6 mdi buée dai dién
cho mot 14n cap nhat tham s6 mé hinh dua trén
dit liéu huan luyén va thuat toan t6i uu héa da
lya chon. Trong su6t qua trinh nay, moé hinh
lién tuc cai thién kha ning hoc théng qua viéc
diéu chinh trong s6 nhim giam gia tri ham mat
mat va nang cao hiéu suat phan loai. Sau mdi
buéc cap nhat, cac chi s6 nhu d6 chinh xac va
gia tri mat mat dudc ghi nhan dé danh gia hiéu
qua hoc ctia mé hinh tai thoi diém doé.

Trong nghién ctiu nay, da tién hanh 20 buéc
huan luyén lién ti€p, giip md hinh dan thich
nghi v6i di liéu va khai thac duge cac déc trung
phitic tap tit ddu vao. Viéc theo ddi cac chi s§ qua
ttung bude khong chi hd trg danh gia qua trinh
hoc ma con gitp kiém nghiém hiéu qua cta céc
siéu tham s va thuat toan téi vu da st dung.
Két qua thu dugc cho thay CNN cé kha néng
hoc d#c trung tit dd liéu hinh anh hiéu qua hon
so v4i mang NN truyén théng.

Bang 2. K&t qua d6 chinh xac ctia tip huin luyén va tap kiém tra

Huén luyén Kiém tra Tham s& md hinh
CNN 95% 83% 85,830,944
NN 92% 79% 19,276,163

Training Accuracy Across Epochs
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Hinh 4. D¢ chinh x4ac trong qua trinh dao tao
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4. KET LUAN

Bai bao nay tap trung nghién ctu tim hiéu
va phéat trién cac ky thuat hoc sdu (Deep
Learning - DL) két hop véi cac phuong phap
tién xt ly dit liéu hién dai. Mang CNN dugc lua
chon dé giai quyét bai toan nhan dién cam xdc,
dua trén nhiing kién thic nén tang va két qua
ti cac thi nghiém thuc t& Bang cach két hgp
gitta m6 hinh hoc sdu (CNN) va m6 hinh nhan
dién khuoén méat MTCNN, nghién ctu da dat
duge nhiing két qua thuc nghiém kha quan,
chiing minh tdm quan trong cua viéc 4p dung
mo hinh DL dbi véi dii liéu thuc t& trong viéc cai
thién d¢ chinh xac.

Tuy nhién nghién ctiu van con tén tai mot s6
han ché dang chi §. Truéc hét, s6 lugng anh thu
thap dudc con tuong doi it va chua thuc su da
dang vé biéu cam khuén mit, chdng han nhu
“thd ¢”, “ttic gian” hay “s¢ hai”, dan dén viéc mé
hinh chua dugc huén luyén da dé nhan dién hiéu
qua trén cac truong hgp khac nhau. Bén canh doé,
maéc du cac biéu cam da dude phan loai, nhung do
anh hudng cia yéu t6 ngoai canh nhu diéu kién
anh sang, goc chup, d6 phan giai va do che khuat
khuén méit, mé hinh van gép khé khin va nham
1an trong qua trinh phan loai cam xtc.

Két qua cua nghién ctiu nay sé hd trg cho
cac nghién ctiu sdu hon trong tuong lai dé di dén
gidi gidi quyét bai toan liéu cac phuong phap
hoc sdu c6 thé trién khai trg gitp cho viéc nhan
dién cac khuén méit cadm xtdc tit hinh anh, video
trong 16p hoc ctia hoc sinh mam non hay khong?
Va tiép theo niia 1a di dén gidi quyét cac bai
toan vé danh gia hiéu qua ctia mot bai hoc trong
trudng mam non néi riéng va trong cac hoat
dong gido duc nodi chung dua vao danh gia cac
biéu hién tAm 1y tit hoc sinh. Piéu quan trong la
v6i kha ning xt 1y di liéu hinh anh 16n, nhanh
cta phuong phap hoc sdu sé gép phéan trién
vong xay dung mot cong cu tu dong hd trg phan
tich, danh gia tdm 1y cdm xtc cho bai toan giam
sat va danh gia chat lugng gio duc.

TAI LIEU THAM KHAO

Adam K.D.B.J. (2014). A method for stochastic
optimization. 1412(6). ArXiv. 1412.6980.

Afolabi I.LA., Omolegho A.l., Idama O., Jones U.E. &
Michael O.l. (2025). Effective preprocessing
techniques for improved facial recognition under
variable conditions. Franklin Open. 10: 100225.

Ayham F. & Anis Z. (2014). Novel Solution Based on
Face Recognition to Address Identity Theft and

Cheating in  Online Examination Systems,
Advances in Internet of Things. Scientific
Research.

Diederik P.K. & Jimmy Lei Ba (2014). Adam: A
method  for  stochastic  optimization. ArXiv.
1412.6980.

Ekman P. (2007). Recognizing faces and feelings to
improve communication and emotional
life. Emotions revealed. Times Books. ISBN 0-
8050-7275-6.

Ekman P., Davidson R.J. & Friesen W.V. (1990). The
Duchenne smile: Emotional expression and brain
physiology: Il. Journal of Personality and Social
Psychology. 58(2): 342-353.

Fernandez R., Redolat M., Serra R.E. & Gonzélez A.G.
(2021). A systematic review of facial emotion
recognition  in  Alzheimer's  disease: A
developmental and gender perspective. Anal. Psicol.

Ivdn d.P.C. (2024). Ipazc/mtcnn: v1.0.0., Zenodo.
13901378.

Jiahong S., Davy T.K.N. & Samuel K.W.C. (2023).
Artificial Intelligence (Al) Literacy in Early
Childhood Education: The Challenges and
Opportunities. Computers and Education: Artificial
Intelligence. 4: 100124.

Jyotsna C., Amudha J., Amritanshu R., Giandomenico
N. (2023). IntelEye: An Intelligent Tool for the
Detection of Stressful State based on Eye Gaze
Data While Watching Video, Procedia Computer
Science. 218: 1270-1279.

LeCun Y., Bengio Y. & Hinton G. (2015). Deep
learning. Nature. 521(7553): 436-444.

Mase K. (1991). Recognition of facial expression from
optical flow. IEICE Transactions. Information and
Systems. 74: 3474-3483.

Mehrabian A. (1971). Silent Messages (1st ed.).
Belmont, CA: Wadsworth. ISBN 0-534-00910-7.

513



