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APPLICATION OF GENERATIVE ADVERSARIAL NETWORKS (GANS)
TO ENHANCE FACIAL EMOTION CLASSIFICATION PERFORMANCE
USING CONVOLUTIONAL NEURAL NETWORKS (CNNS)

UNG DUNG MANG DOI SINH (GAN) BE NANG CAO
HIEU SUAT PHAN LOAI CAM XUC KHUON MAT NGUOI
BANG MANG NO-RON TiCH CHAP (CNN)

Nguyén Thi Ha Phwong, Nguyén Thi Hai Lé
Khoa K§ thuat va Cong ngh¢, Dai hoc Hué

ABSTRACT: Currently, human face recognition is a widely studied research area and has
achieved significant advancements. Among various approaches, modern deep learning techniques
such as Convolutional Neural Networks (CNNs) have demonstrated rvelatively high recognition
performance. However, the effectiveness of deep learning models like CNNs heavily depends on the
quality and quantity of training data - especially in tasks such as facial emotion classification,
where datasets are often imbalanced or limited. To address this limitation, we propose using
Generative Adversarial Networks (GANS) to synthesize artificial facial images with diverse and
realistic emotional expressions. These synthetic images are then utilized to augment the training
dataset for a CNN-based facial emotion classification model, specifically using the VGG-16
architecture. Integrating of GAN-generated data enhances the model's generalization capability
and improves classification accuracy. Experimental results show that the VGG-16 model trained
with GAN-augmented data achieves an accuracy of 95.3%, which is 3.6% higher than the model
trained solely on the original dataset (91.7%). This confirms the effectiveness of applying GANs to
the facial emotion classification task, outperforming traditional data augmentation methods and
contributing to the improved performance of human face recognition systems.

Keywords: Convolutional Neural Network-CNN, Generative adversarial Network - GAN,
VGG-16, Data Augmentation, Facial Emotion Classification.

TOM TAT: Hién nay, nhan dang khuon mat nguoi la mot linh vue nghién curu phé bién va da
dat dege nhiéu tién bg. Trong do, viéc nhdn dang bang phwong phdp hoc sau nhw mang no-ron tich
chdp (CNN) dem lai hiéu sudt nhdn dang tuong déi cao. T uy nhién, hiéu qua cua cac mé hinh hoc
sau nhuw CNN phu thugc manh mé vao chat lweong va 56 lwong dir liéu hudn luyén, dac biét trong cac
bai todn nhir phin logi cam xiic khuén mdt, noi div liéu thuong mat can bang hodic han ché. bé
khdc phuc han ché nay, ching t6i dé xudt sir dung mang doi sinh (GAN) dé sinh ra cdc hinh anh
khuén mdt gid cé ddc trung cam xiic da dang va twong doi chan thiee. Cac hinh anh tong hop nay
sau d6 dwoc sit dung dé tiang cwong tip hudn luyén cho mé hinh phén loai cam xiic khuén mdt dwa
trén CNN, cu thé la kién triic VGG-16. Viéc tich hop dir liéu sinh boi GAN gidp cai thién kha ndng
khdi qudt hod ciia mé hinh va néng cao dé chinh xdc phdn loai cam xiic. Két qua thwe nghiém cho
thc?’y, mé hinh VGG-16 khi dwoc hudn luyén voi dit ligu tang cuong tir GAN dat do chinh xac 95,3 %,
cao hon 3,6% so véi mé hinh chi hudn luyén voi dir liéu géc (91,7%). Piéu nay khc“;ng dinh hiéu qua
ciia viéc vmg dung GAN trong bai todn phdn loai cam xiic khudn mdt, tir dé gép phan néng cao hiéu
sudt cdac hé thong nhén dang khudn mdt nguwoi.
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T khoa: Convolutional Neural Network-CNN, Generative adversarial Network - GAN,
VGG-16, Tang cwong dit liéu, Phan logi cam xiic khuén mat.

1.PATVANDE

Nhan dang khuoén mat la mét linh vuc
quan trong trong thi giac méy tinh, véi nhidu
tng dung thuc tién nhu bao mat, giam sat,
twong tac nguodi - may va xac thyc danh tinh.
Trong nhiing nam gin day, cac phuong phap
hoc séau, dac bi¢t la mang no-ron tich chap
(CNN), da dat duoc nhimng thanh tyu dédng ké
trong viéc cai thién do chinh xac ctua cac hé¢
thong nhan dang khuon mat nho kha nang hoc
ddc trung ty dong tir dix 1iéu hudn luyén 16n [15]
[10][16].

Tuy nhién, hi¢u suét ctia cac md hinh hoc
sdu nhu CNN phu thudc manh mé vao chét
lwong va sb luong dit liéu hudn luyén. Trong
cac bai toan nhu phan loai cam xtic khuon mat,
dir liéu thuong bi mAt can béng hodc han ché,
dan dén hién tugng overfitting va giam kha
nang khai quat hoa cia mo hinh [14], [15]. Viéc
thu thap dit liéu thyc té v6i ddy du cac bién thé
vé gbc nhin, diéu kién anh sang, biéu cam va
che khuat khong chi tén kém ma con gap phai
nhiéu rao can vé quyén riéng tu.

Pé khic phuc han ché nay, cac phuong
phép tang cuong dir liéu (Data Augmentation)
da dugc ap dung rong rai. Cac k¥ thuat truyén

thdng nhur 1at anh, xoay, thay d6i do sang, thém
nhiéu va cit xén da chimg minh hiéu qua trong
viéc tang tinh da dang cua dir li¢u huén luyén va
cai thién hiéu suét ciia mé hinh [11]. M6t khao
sat toan dién vé cac phuong phép ting cuong dir
li¢u hién dai da duoc trinh bay trong nghién ctu
[14]. Tuy nhién, cac phuong phép tang cudong
truyén thong co thé khong du dé tao ra cac bién
thé phurc tap va chan thyc ciia khubén mit. Trong
bdi canh nay, mang ddi sinh (GAN - Generative
Adversarial Networks) da noi 1én nhu mot cong
cu manh m& dé tao ra dit liéu téng hop c6 tinh
chan thuc cao [2]. Cac nghién curu trude day da
chi ra rang viéc st dung GAN dé tao anh khudn
mit tong hop c6 thé gitp cai thién hiéu suit cia
CNN bang cach gia ting tinh da dang cta dir
liéu hudn luyén [17], [12]. Hon nita, mot s6 bién
thé cia GAN nhu StyleGAN va CycleGAN da
duogc chimg minh 14 ¢6 thé tao ra hinh anh c6 do
chan thyc cao va cai thién d6 chinh xac ciia mo
hinh nhan dang khuén mat [18], [5]. Ngoai ra,
nghién ctru [7] da gidi thi¢u mt phuong phap
sit dung GAN véi cdu truc generator nhing
residual va discriminator dwa trén Inception
ResNet-V 1 dé cai thién d6 chinh x4c nhan dang
khudén mat trén bo dirliéu AR.

Generalor

———  Real? Loss

Real sample

Real Data

Discriminator
Loss

Hinh 1. Kién tric tong quat cia GAN [8]
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Mic du, cac nghién ctru gin day d ching
minh hiéu qua cua cac bién thé GAN nang cao
trong vi€c cai thién hiéu suat nhan dang khuon
mit, viéc ing dung GAN van c6 gia tri thyc tién
cao trong bdi canh nghién ctru hién tai. Trong
bai bao nay, ching toi da sir dung GAN dé nang
cao hiéu suat phan loai cam xuc khuén mat, tir
dé tang hi¢u suét nhan dang cia md hinh CNN.
Cu thé, chung toi1 lya chon bién thé DCGAN dé
tao sinh di liéu vi DCGAN tao ra hinh anh chét
lwong kha t6t, do phtrc tap huan luyén vira phai,
kha niang huan luyén 6n dinh va phu hop voi
muc tiéu tao dit liéu tng hop phuc vu cho phan
loai cdm xtc khudn méat, mot bai toan co tap dir
lidu han ché va phan b6 mét can bang [13], [8].
Hon nira, viéc sir dung DCGAN gitip can bang
giita chat lwong anh sinh va chi phi tinh toan,
dac biét khi trién khai trén moi truong nhu
Google Colab véi tai nguyén han ché.

2. MANG DOI SINH (GAN)
2.1. Hoat dong ciia mang di sinh

Mang di sinh 12 mot mé hinh hoc sau do
ong Goodfellow va céac tac gia [2] dé xuat dua
trén co ché canh tranh gitra hai mang no-ron:

* Mang sinh (Generator - G): C6 nhiém
vu tao ra dit liéu gia sao cho trong gidng dir liéu
that nhat c6 thé.

* Mang phan bi¢t (Discriminator - D):
C6 nhiém vu phan biét gitra dir li¢u that tr tap
huén luyén va dirli¢u gid do mang sinh taora.

Hai mang nay duoc huan luyén dong thoi
thong qua mot qua trinh dbi khang, noi mang
sinh ¢d gang dénh Ira mang phan biét, con
mang phan biét ¢b gang phét hién dit liéu gia.

Trong Hinh 1, Generator nhan mot vector
nhiéu va tao ra mot hinh anh gia, anh gia d6 va
anh that to tdp dor liéu dugc dua vao
Discriminator. Sau d6, Discriminator s& du
doan xem anh d6 1 that hay gia. Néu anh gia bi
Discriminator phat hién, Generator s& diéu
chinh lai dé tao ra anh gidng that hon. Néu
Discriminator khong thé phan bi¢t dugc (tic la
nhan dién d6 1a anh that), nd sé cai thién béng
cach hoc tir dit 1iéu méi. Qua trinh huan luyén
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s€ duoc lap lai cho dén khi Generator c6 thé tao
ra anh gia rat giéng anh that. Chi tiét vé kién
truc va hoat dong cua Generator va
Discriminator trong DCGAN duoc thé hién
trong Bang 1, Bang 2.

Bang 1. Kién tric va hoat dong ctia Generator

Giai doan M0 ta hoat dong
Mot vector nhiéu co kich
Béiu vao thudc nhé, vi dl}, 100
chiéu
Ting Fully Ta.Iig kAICh thudce tir 190
chiéu Ién tensor ban dau
Connected

(vi du 4x4x1024)

Phong dai khong gian
anh 8x8, giam so kénh
(1024 — 512), stride=2,
kernel=4.

Tang Transposed
Convolution 1

Batch On dinh héa phan phéi
Normalization(BN) | dau ra tang trudc
ReLU Activation Ap dung phi tuyén d¢

sinh anh

Tang kich thudc anh
16x16, giam so0 kénh 512
— 256

On dinh dau ra +hoc
tot hon

Tang kich thudc anh
32x32, s6 kénh giam 256

Tang Transposed

Convolution 2

BN + ReLU

Tang Transposed
Convolution 3

— 128
BN + ReLU Qn dinh dau ra +hoc
tot hon
Tang Transposed Tao anh RGB daura (128
Convolution cuoi —3)

Pua gia tri pixel vé [-1,
1] dé pht hop véi chudn
hoéa dir liéu

Anh gia xeR**

Tanh Activation

Paura

Bang 2. Kién truc va hoat dong
cua Discriminator

Giai doan Mb ta hoat dong
Mot anh dau vao
Déu vao XER™™ ¢ thé la anh
that hodc dnh gid
Tang Trich dac trung thap cap (3
Convolution 1 — 64 kénh)
Leaky ReLU Tang kha ndng hoc vdi cac
(0=0.2) gia tri &m nhd




Tang Giam kich thu6e anh, tang

Convolution 2 s0 kénh 64 — 128

BN On dinh phan phdi dic trung

LeakyReLU Khac phuc “chét no-ron”

Tang Giam kich thudc anh, tang

Convolution 3 | s6 kénh 128 — 256

BN + Giup mang hoc tot hon,

LeakyReLU tranh chét no-ron

Tang Giam kich thudc anh, ting

Convolution4 | s kénh 256 — 512

BN + | Giup mang hoc tot hon,

LeakyReLU tranh chét no-ron

Flatten Chuyén tensor thanh vector

Tang Fully Mot neuron dé phan biét

Connected cudi | that/gia

Sigmoid Tréa x4c suat anh la that

Piura Qié tr% D(x)g[O,l] - du doan
cua Discriminator.

Qué trinh huin luyén GAN duoc thuc
hién nhu sau:

Budc 1: Sinh anh gia va 14y mau anh that.
Chon mot minibatch m anh that tu tap dir li¢u
X, Sau d6 tao mot minibatch anh gia bang
cach dwanhiéuz vao Generator: X,,,.= G(z)

Budc 2: Huan luyén Discriminator. Dé
phan biét anh that va anh gid, Discriminator s&
t6i da hoa xac suit dy doan diing bang cach tinh
ham mét mat (Binary Cross Entropy) [2]:

Lp = =Expiua [log D(x)] —
IEz~pz(z) [log(l - D(G (Z)))]

Trong do: - Ex~pdam(x) la ky vong trén cac

@.1)

mau x ldy tir phan phéi dit liéu thuc Pdata (x).

- D(x) 1a xac sudt ma Discriminator du
doan rang mau x 1a anh that, D(x) gin
1 thi Discriminator tur tin rang anh nay
la that.

- Ezpy2) biéu thi ky vong trén cdc miu
z lay tir phan phdi nhidu p.(z), tic 1a
tinh trung binh trén cac anh gid dugce
tao ra tir Generator.

- G(2) la anh gia dugc sinh ra boi
Generator tir mot vectornhiéu z.
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- D(G(2)) la x4c suat ma Discriminator
du doan anh gia G(z) i that. Néu
D(G(z)) =1 nghia la Discriminator bi
danh lira boi anh gia, néu D(G(2)) ~0
12 phan biét rd anh gia.

- log(1=D(G(2))) A gid tri mit mat
khi Discriminator phdn bi¢t anh gia
G(z). Néu D(G(2) =1 (thc 1a bi
Generator danh lira), thi gia tri nay tién
vé 0, tirc ]a Discriminator dang that
bai. néu D(G(2)) ~0 (tirc la phat hién
ding anh gia), thi log(1 — D(G(2)))
s& co gia tri 1on.

Sau d6 s& thuc hién t6i wu hoa ham mat
mat béng thuat toan Adam [6].

Budce 3: Huan luyén Generator. Muc dich
danh lira Discriminator bang cach t6i wu ham
mat mat:

LG = _IEz~pz(z) [lOgD(G (Z))] (2.2)

Budc 4: Hai bude huin luyén trén dugc
thuc hién lap di lap lai nhiéu lan dé cai thién
Generator va Discriminator.

2.2. Tao bd dir liéu tong hop cho khudén mit
nguoi

Bo dit li¢u hinh anh vé cam xtc khuén
mat duoc thu thip tir nén tang Roboflow
Universe (Hinh 2), mot hé théng cung cip kho
dir liéu 16n cing cdc mo hinh da qua huén
luyén phuc vu cho nhan dang hinh anh. Nén
tang nay cho phép ngudi ding tiép can hon 575
triéu hinh anh va hon 750.000 bo dir liéu thudc
nhiéu linh vyc khac nhau nhu y té, nong
nghiép, dong vat, v.v. Bén canh d6, nguoi dung
c6 thé trién khai cac mé hinh da duge huén
luyén hoic sir dung chiing dé hd tro trong qué
trinh gdn nhan dir li¢u.
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Hinh 2. M6t s6 hinh anh trong tap dit liéu

B0 dir liéu cam xuc khuoén mit dugc s
dung trong bai bao nay gdm 3.849 hinh anh
mau va dugc chia theo ty 1¢ 70:20:10 nhu sau:
2.694 anh cho tap huén luyén (training), 770
anh cho tap danh gia (validation) va 385 anh
cho tap kiém tra (test). Mdi anh c6 kich thuéc
224x224 pixel (trong mé hinh s& dugc chuyén
vé 64x64). B dit lidu dugce gan nhin bao gdm
cac cam xuc: Happy, Angry, Neutral, Sad va
Surprise. Sé luong cu thé va ty 16 duoc thé hién
trong Hinh 3.

Chung t6i tién hanh tao bo dir liéu tong
hop. Thay vi mdi anh chi chira mot khudn mat
v&i mot cam xtic, GAN s& sinh ra nhiéu anh cho
cung mdt khuén mat va mét cam xuic, nhung
v6i cac bién thé nho (Hinh 4). Tir d6, bo dit liéu
duoc dua vao nhan dang phong pht hon va lam
tang do chinh xac nhan dang hon.

Trong bai bao nay, chung toi sit dung mot
bién thé cia mé hinh mang no-ron tich chap
CNN 1a mé hinh VGG-16 dé nhan dang céc
cam xuc khuén mat.

Mo hinh chtra téng cong 16 ting chira
trong sd, bao gdm: 13 16p tich chap, 3 16p két
ndi ddy du va sir dung ham kich hoat ReLU va
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softmax & diu. M6 hinh thuc hién duge mo ta
trong Hinh 5: 1) Lép Convolution, trich xudt
dac trung bang cac 16p tich chap nho sir dung bo
loc 3x3, stride=1 dé b6 loc di chuyén tung budce
1, gilr nguyén d6 phan gidi. Su dung ham kich
hoat ReLU dé giam tinh phi tuyén; 2) Giam
chiéu bang 16p MaxPooling 2x2, stride = 2 gitip
giam kich thudc dau vao va giir lai thong tin
quan trong; 3) Lép Fully Connected (FC): Anh
duogc lam phang thanh mot vector 1 chiéu. Ba
16p FC gdm 2 16p 4096 no-ron va 1 16p Softmax
dé dua rakét qua du doan véi 1000 nhén [3].

Ty 1& céc loai cam xuc

140
136 38,5%
wo 100
24,3%
w 80 20,3% 19,9%
5 &0 16,9%
3
N 40
“ 2
0
Angry Happy  Neutral Sad Surprise
Cac cam xuc

Hinh 3. Ty I¢ cé4c loai cam xuc c6 trong dataset

BRI

Hinh 4. M6t s6 ban sao hinh anh ctia céc
khudn mat sau khi dp dung GAN
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@ convolution + RelU
@ max poaling
fully Connected + Relll

Txlx512
H'H‘SI?-. |-_|:4I]55_
Ix1x 1000

@ softmax

Hinh 5. M6 hinh VGG-16 (Ngudn: https://www.geeksforgeeks.org/vgg-16-cnn-model/)

2.3.Mo6 hinh mang no-ron tich chap

M6 hinh VGG-16 gbc duoc huin luyén
san trén tap dir lidéu ImageNet va dau ra 13 1000
nhan tng véi cac ddi twong khac nhau (6 t0,
mady bay...). Tuy nhién, khi 4p dung vao bai toan
nhan dang cam xtc khudén mét chiing t6i da tuy
chinh lai mé hinh trong qua trinh thyc nghiém
bang cach giir lai toan bo phan trich xuét dac
trung cua 16p Convolution, con 16p FC cubi
cung s& duoc huén luyén lai thanh 16p méi c6 sb
daurala5 (5 camxic).

Chung t6i chon mo hinh VGG-16 viné co6
d6 chinh xéc cao, d& trién khai va phu hop voi

3. KET QUA UNG DUNG GAN TRONG
MO HINH VGG-16
3.1. Cac phwong phap danh gia [9]

e Confusion Matrix (ma trin nhim
14n)
Ma trdn nham 1an 12 mot bang hai chiéu (Bang
3), trong d6 mdi hang cua bang dai dién cho
mot 16p thuc té va mdi cot dai dién cho mot 16p
du doan. Mdi phan tir trong ma tran 13 s6 luong
cdc mau thudc loai twong tng giita thuc té va
du doan.

Bang 3. Ma trin nham 1an

tai nguyén tinh todn ctia bai todn. So véi cac mod Dy dodn A | Dy dodn B | Dy doén C
hinh khac nhu AlexNet hay MobileNet, VGG- Thucté=A | TP A FPAB |FPCC
[1 46] \?ﬁ)‘t trdi vé kha nang nhan dién dac trung Theeté=B |FP B A |TP B FP B C
T Thucté=C |FP_A |FP.CB |TP C
B dir ligu
- Tao sinh b dir
s e e o]
uyén
A Két qua
Kién tric mang
| CNN nhan dang
Anh can o I
nhan dang —>  Tiénxirly

Hinh 6. Qua trinh huan luyén va du doan nhan cam xuc cia anh
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Trong do, True Positive (TP_A, TP B,
TP C) la s6 lugng méiu duoc phan loai chinh
x4c cho mdi 16p. False Positive (FP_A B,
FP_A C, FP B A,..) 1a s6 lugng mau duoc
phan loai sai gira cac 16p.

e Precision

Precision 1a chi s6 d4nh gia mirc d chinh
x4c ciia md hinh trong viéc du doan cac mau
thudc 16p positive (16p duong tinh).

e Recall

R = TruePositive (3.2)

TruePositive+FalseNegative

Recall 1a thudc do kha nang cua mo hinh
trong viéc phat hién tit ca cac mau thude 16p
positive.

e F1 score

F1 Score =

2+PrecisionxRecall

(3.3)

Precision+Recall

F1 Score 1a thudc do hiéu suat dung dé
danh gia chét lugng cic mo hinh phan loai. Gia
tri F1 Score cang cao thi mdé hinh hoat dong
cang hiéu qua.

e Accuracy

A=

Téng sé dw dodn diing

(3.4)

Téng s6 mau

Trong 6, s6 liwong dw dodn diing 14 tong
s6 cac dy doan ma mo hinh dua ra dung (TP va
TN). Téng s6 mdu 14 tong sb tat ca cac du doan
trong b dit licu (TP, FP, FN vaTN).
3.2.Két qua danh gia

Qua trinh huén luyén va du doan nhin
cam xuc cua anh khudén mit duge hién thi trong
Hinh 6. Trong qué trinh hudn luyén, bd anh
huén luyén sau bude tién xir Iy s& duoc tao sinh
thém dir liéu béng GAN, sau d6 s& duoc huin
luyén bang mé hinh VGG-16. Anh cin nhan
dang, sau budc tién xir ly, s€ dugc dua vao mo
hinh dé x4c dinh cam xuc tuong tng.

Quy trinh tich hop dit liéu tong hop tir
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GAN vao qua trinh huan luyén mo hinh VGG-
16 duoc thuc hién cu thé theo cac bude sau:

Budc 1: Huan luyén md hinh GAN.

Budc 2: Tao by dir liéu téng hop tir mo
hinh GAN da huin luyén ¢ budc 1. Budc nay
tao ra tap cac anh gia cho cac 16p cam xuc va
duoc gan nhan tuong ing.

Budce 3: Tao tap dir licu huén luyén cho
mé hinh VGG-16. Tap dit liéu s& bao gdm di
liéu anh that va dir liéu anh gia. Trong bai bao
nay ty 1¢ anh that: anh gida dugc sirdungla 1:1.

Budc 4: Huan luyén moé hinh VGG-16. Dir
liéu anh dau vao ctia mé hinh 1a tap dit liéu dugc
tao 0 budc 3.

3.2.1. Pdnh gid cdic phwong phdp dé xuit

Chang t6i st dung phuong phap mang
GAN va phuong phédp ting cuong dit licu
truyén thong (TCDLTT) dé tang hiéu sut phan
loai cam xuc khudn mit tir d6 cai thién hiéu suét
nhéan dang cia mo hinh.

Phuong phap tang cudng dir liéu truyén
théng str dung cac k¥ thuét xoay anh, 14t anh,
diéu chinh do sang va do twong phan dé mo
rong tap dir liéu cua mo hinh VGG-16, tir d6 ¢
thé so sanh khach quan vé tinh hiéu qua cia mo
hinh khi sit dung phuong phiap GAN vdi
phuong phap TCDLTT.

Chung ta c6 thé quan sat két qua nhén
dang dung, két qua nhan dang nham khi tng
dung cac phuong phéap tang cuong phan loai
cam x1c trong ma tran nham lan duoc thé hién &
Hinh 7. Ttr ma tran nham 1an, chung t6i tinh
dugc xac suit nhan dang cam xac khudén mat
cua mod hinh theo cac phuong phap dénh gia.
Hiéu suit nhan dang ctia md hinh VGG-16 khi
ung dung phuong phap TCDLTT tang ttr 91,7%
1én 93,6%, trong khi d6 hi¢u sudtnhan dang cua
mo hinh khi tng dung phuong phap GAN tang
tr 91,7% 1én 95,3% (theo phuong phap danh
gid Accuracy). Két qua nhan dang cua cac
phuong phéap dugc thé hién trong Hinh 8.
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Hinh 7. Ma trfin nhim 13n ctia mé hinh VGG-16 sir dung cac phuong phap dé
tang phan loai cam xuc khuén mat: a) Khong st dung; b) Phuong phap GAN;
¢) Phuong phap tang cuong dir li¢u

Bang 4. Bang so sanh két qua khi st dung

phuong phap GAN va TCDLTT.

Tiéu chi so sanh GAN TCDLTT
Thoi gian hudn luyén 2h15° 1h25°
Chi phi tinh toan 0 0
Két qua nhan dang 95,3% 93,6%

HIEU SUAT NHAN DANG CUA VGG16

Accuracy: 9.9171 (91.71%)
Angry :
Precision: ©0.8533
Recall: 0.8767
Fl1-Score: ©.8649

Happy :
Precision: 0.9402
Recall: 0.9402
Fl1-Score: 0.9402

Neutral
Precision: ©.9219
Recall: 0.9672
F1-Score: 0.9440

Sad :
Precision: @.9149
Recall: 0.8431
F1-Score: 8.8776

Surprise :
Precision: 0.9492
Recall: 0.9333
F1-Score: ©0.9412

Accuracy: ©0.9530 (95.30%)

Angry
Prec

ision: 0.9437

Recall: 0.9178
Fl-Score: 0.9306

Happy
Prec

ision: 0.9658

Recall: ©0.9658
Fl-Score: 0.9658

Neutral :
Precision: 0.9524
Recall: ©.9836
Fl-Score: 0.9677

Sad :

Precision: 0.9400
Recall: 0.9216
Fl-Score: 0.9307

Surprise :
Precision: 0.9508
Recall: ©0.9667
Fl-Score: 0.9587

Bang 4 thé hién két qua so sanh giita
phuong phap sit dung mang GAN va phuong
phéap TCDLTT. Trong bai bao nay, chung toi
thuc hién 1dp trinh trén Google Colab dé bao
dam chuong trinh chay 6n dinh vi vay Chi phi
tinh toan 13 0. V&1 epoch 1a 100, Batch size 64,
anh kich thugc 64x64, thi thoi gian huan luyén
cua GAN s¢ dai hon so v6i phuong phép tang
cuong dit liéu truyén thdng va phuong phap
GAN ddi hoi yéu cau phan cing cao hon
TCDLTT, tuy nhién két qua nhan dang khi st
dung GAN cao hon. Chinh vi vay, st dung
phuong phap GAN dé tang cuong dit lidu s&
nang cao dugc hi¢u suit nhan dang cao hon

HIEU SUAT NHAN DANG CUA VGG16+GAN HIEU SUAT NHAN DANG CUA VGG16+Data Augmentation

Accuracy: ©0.9365 (93.65%)
Angry :
Precision: @8.8553
Recall: ©.8904
Fl-Score: 0.8725

Happy :
Precision: ©8.9658
Recall: 0.9658
Fl-Score: 0.9658

Neutral :
Precision: ©.8955
Recall: ©.9836
Fl-Score: 0.9375

Sad :
Precision: 0.9767
Recall: ©.8235
Fl-Score: 0.8936

Surprise :
Precision: 1.0000
Recall: 0.9833
Fl1-Score: 0.9916

Hinh 8. Hiéu suit nhan dang cia mé hinh VGG-16 ap dung cic phuong phap
tang cuong phan loai cam xuc
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phuong phap TCDLTT.
3.2.2. Dwdodn trén dit ligu thuwc t¢

Két qua nhan dang cam xuc véi cac anh
thuc té dugc hién thi trong Hinh 9. bdi v6i anh
¢6 nhiéu khuén mat, mé hinh ciing thuc hién
viéc nhan dang timg khuon mit va cho ra két
quanhan dang.

Céc budc tién xtr ly anh dau vao cua dir
lidu thuc té bao gom:

e Chuyén d6i anh dau vao tir RGB sang
mang NumPy.

e Chuyén anh mau thanh anh xdm dé
phat hién khuoén mat.

e Phat hi¢n va cat khu vuc chira khuon
mat.

e Resize khuén mit thanh kich thuée cb
dinh phuhgp véi input cia mo hinh.

e Chuyén ddi sang mang NumPy, thém
chiéu batch, va chuan héa gié tri pixel.

Sau budc tién xur Iy 1a budc trich xudt dic
trung ciia khuén mat, feature map sé duogc taora
O cac 16p convolution cia mé hinh (Hinh 10).
Va céc feature map tiép tuc dugc xir Iy & cac
tAng sau hon dé cudi ciing mo hinh s& dy doan
nhan cam xtc.

FACE Detection and Emation Prediction Emation Confidence Scores

b)

Hinh 9. Két qua dy doan trén dir liéu thuc té:
a) Anh chan dung, b) Anh nhiéu khuén mat

34

Céc tham s va gia tri cac tham sb duge st
dung trong chuong trinh dugc thé hién trong
Bang5.

1

4

O VAR D 6\ VO 1
SN T § A ¢ ASN 'Y ANEES
BIG AT A RS ¢ R

Hinh 10. Feature Map tai cac 16p

Bang 5. Cac tham sé dugce sir dung
trong chuong trinh

Tham s6 Gia tri Mo ta
Kich thudc vector
latent_dim nhidu dau vao cho 100
Generator
num_classes 50 'l(')p cam xuc phan 5
- loai
device Thiét bi st dung “cuda”
batch_size S(A):‘luqng dnh xir Iy 64
- moi batch
epochs_gan E;@Jgﬁg Glg% huan 100
S6 vong lip huan
epochs vgg luyén cho mé hinh 30
VGG16
Ir gan Toc d§ hoc cho GAN | 0.0002
Toc d0 hoc cho
Ir vgg VGG16 0.001
Tham so0 beta cho 0.5
betal, beta2 optimizer Adam 0 §9’9
trong GAN )
ransform Chudi bien doi anh | 64x64,
(resize, normalize) ([0.5])
loss_fn_gan Ham mat mat trong | BCEL
- = GAN 0SS
loss_fn_veg Ham mét mat trong itrro(f;}]?
- = VGG16 Loss




4.KETLUAN

Trong bai bdo nay, chung t6i da dé xudt
mot phuong phap dé nang cao hiéu sut nhan
dang ctia m6 hinh VGG-16 bang cach sir dung
mang ddi sinh GAN dé tao bo dir liéu tong hop
cho mo hinh. Phuong phép nay gitp cho tap
huén luyén tr& nén da dang hon va lam ting
hiéu sudt nhan dang tir 91,7% 1én 95,3% theo
phuong phap danh gia Accuracy. Do chinh xéac
dat dén 95,3% chimg t6 phuong phap nay gitp
cho m6 hinh hoc duoc nhiéu dic trung t6t hon
tur dit liéu. M6 hinh dat d6 chinh xac cao, tuy
nhién van con mot sb nhan dang nham lan gitra
cac mau, dac biét 1a gifra “Angry” va “Sad”. Sy
nhim 14n nay 1a do su twong ddng vé khuén
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