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NHAN DANG CAM XUC TRONG VIDEO

SU DUNG MANG NO RON TiCH CHAP

TOM TAT
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Phan tich va nhan dang cam xtc trong video 1a dua trén cac ddc trung hinh anh trong doan video
dé nhan dang va phan loai cam xuc thé hién trong video d6. Viéc phan tich doi hoi phai trich xuat
duogc cac dac trung phu hop tir dir liéu hinh anh. D li€u video thudng co kich thude 16n doi hoi
kha nang xu ly tinh todn manh cling nhu thudt toan phu hop va hiéu qua, déc biét khi yéu cau doi
hoi tinh toan trong thoi gian thyc. Trong nghién ctru nay, ching toi dé xudt mot phuong phép trich
xut dir liéu nhan dang méi phu hop véi yéu cdu phan 16p va nhan dang cam xuc trong video.
Dong thoi, chuing t6i cling dé xuat mot mo hinh phan 16p dya trén tmg dung va cai tién mo hinh
hoc su tién tién hién nay la mang no ron tich chap. Hi€u qua cua cac dé xuit méi dwoc kiém
nghiém bang thuc nghiém va cho thiy két qua tét hon so v&i cdc md hinh hoc may truyén thong.

Tw khoa: nhdn dang cam xiic; phdn logi cam xuc; trich chon ddc trung; mang no ron tich chdp;

hoc sdau

MO DAU

Ngay nay, ciing voi su phat trién vuot bac ciia
mang Internet va cac mang xa hoi nhu
Facebook, Flicker, YouTube, .v.v, nguoi
dung tai 1én rat nhiéu dit liéu hinh anh nhu
cac buc anh, cac doan video. Céc dit li¢u nay
khong chi chita dung cac thong tin quan diém
cu thé cua ngudi dung ma con thé hién trang
thai cam xtc cia ho trude cac dodi tuong cu
thé. Nhirng thong tin cam xtic ndy c6 ¥ nghia
rit quan trong cho nhitng nha san xuét, kinh
doanh va chinh phu, giup t6i da hoa loi ich
cho ca hai phia, ngudi dung va nha san xuat.
Céac nha san xuat ndi dung, nha quang cio
cling mudn biét hiéu qua tic dong dén cam
xUc cia nguoi dung cua nhitng ddc trung hinh
anh trén cac btrc anh, video, qua do gitp tao
ra nhimg san pham hinh anh cé hiéu qua tac
dong 16n hon.

Trong vai nam tr¢ lai day, vdi su bung nd cua
lwong dir liéu ciing nhu sy phat trién manh
meé cua hiéu nang tinh toan, viéc tich hop cac
thong tin hinh anh trong cac nghién ciru nhan
dang cam xtc da tré nén kha thi [1][2]. Mot
sd nghién ciru da bat dau thuc hién dy doan
trang thai cam xdc dua trén nhiing dic trung
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hinh anh cua cac birc anh [2],[3],[4] va video
[5]. Phan tich cam xuc duya trén hinh anh gap
phai thach thirc 16n hon so véi nhan dang dbi
tugng trén hinh anh. Cong viéc nay doi hoi
mitc dd cao hon vé& triru tuong hoa va khai
quat hoéa cac dac trung [6], qua do giap md
hinh nhan dang c6 thé thich nghi véi bat ky
birc anh hoac video nao ma khong phu thude
vao ndi dung cua chung. Bén canh d6, nhiing
dic trung lién quan dén cam xuc doi khi 1a bat
dinh va khong rd rang do ban chit tu nhién
cua cam xuc.

Mang no ron tich chdp (Convolutional Neural
Network - CNN) la m6 hinh hoc sidu duoc
phat trién manh gan day. Mang CNN da dat
duoc nhitng két qua vuot bac trong hau hét
cac linh vuc nhén dang va phéan lop, dic biét
la trong xtr Iy anh , xur 1y tiéng noi va xir ly
ngon ngt tu nhién [7]. Mang hoc sdu CNN ¢6
kha ning trich xuat nhiing dic trung bac cao
tir dit liéu dau vao nho tinh ning khai quat
héa va triru tuong hoa cia cac 16p tich chap
bén trong mang. Tuy nhién, mang CNN co
nhugc diém 1a doi hoi lugng dir liéu huan
luyén rat 16n dé tranh hién tuong overfitting.
Pong thoi CNN ciing doi hoi kha ning tinh
toan 16n ctia hé¢ thong tinh toan do s6 lugng
rat 16n cac tham sb cua mang. Mot s6 cac
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nghién cru da ap dung cac mang CNN cho
bai toan nhan dang cam xuc trong anh [3],
[8], [9] ciing nhu trong video [10], [11]. Céc
nghién ctru nay déu dya trén ndi dung clia cac
hinh anh dé xac dinh cam xtic ciia chung. Dé
nhan dang dugc ndi dung hinh anh, cac mang
hoc sdu ¢6 ciu trac rat phuc tap da duoc st
dung. Cac mé hinh nay déu dugc huin luyén
trude bang cac tap huin luyén rat 16n sin co.
Céch tiép can nay doi hoi hé thong tinh toan
¢6 hiéu niang cao ciing nhu thoi gian hudn
luyén mang 16n.

Trong nghién ctru [12], cac tic gia da d& xuét
mot phuong phép méi str dung cac dic trung vé
mau sic va hudng trong video, két hop véi bd
nhan dang sir dung mang no ron thich nghi mo
(ANFIS) cho két qua nhan dang tuong dbi tot.
Trong nghién ctru ndy, ching toi d& xuat mot
cach tiép can moéi trong nhin dang cam xuc
dya trén hinh anh. Pau tién, chung t6i cai tién
phuong phép trich chon dic trung dua trén
mau sic va huéng di 4p dung trong [12], qua
d6 co6 thé ap dung moé hinh mang no ron tich
chap dé nhan dang. Sau d6, ching t6i dé xuat
mot md hinh mang no ron tich chap phu hop
v6i tap dic trung di trich chon. Két qua thuc
nghiém cho thdy mé hinh nhéan dang duoc dé
xut két hop v6i tap dic trung cai tién da cho
dd chinh xac nhan dang cao hon.

Bai bao dugc cau trac theo cac phan nhu sau:
Phan tiép theo s& trinh bay vé phuong phap
trich chon dac trung hinh anh tr tap dir liéu
video huan luyén. Phan sau d6 s& trinh bay vé
mb hinh mang CNN va bién thé su dung
trong nghién ciru nay. Phan két qua thuc
nghiém va thao luan s& dua ra so sanh két qua
ctia md hinh véi cac két qua da co. Cudi cling
s& 1a phan két luan.

TRICH CHON DAC TRUNG HINH ANH

Thong tin hinh anh trong video hay céac buc
anh lién tiép co thé tac dong dén cam xuc cia
nguoi xem. Dya trén nghién ctru [13], c6 mbi
lién quan mat thiét gitra su thay d6i cam xuc
va hudng cua cac dudng thing trong anh.
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Thong tin mau sic va thong tin hinh anh déu
la cac yéu td chinh dugc sir dung dé tao nén
mot tensor dau vao tr mot doan phim. Mot
tensor chinh 1a mot vector c6 sb chiéu 16n hon
2. Pé trich xuat thong tin dinh hudng chung
toi st dung ham Gabor [14] dugc mo ta boi
phuong trinh (1). D6 16n déu ra cua cic bo
loc dinh huéng da cép 1a cac tensor ddc trung
theo hudng.

-
r: b

t
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Khong gian mau H*S*I* (viét tit cia Hue,
Saturation va Intensity) [15] duoc chon cho
dic trung mau sic. Dé giam chi phi tinh toan
chiing t6i 4p dung viéc trich mau cho ca hai
tinh ning mau sic va dinh huéng. Sau khi thu
dugc ba hinh anh cua khong gian mau H, S, 1
va bén ma tran vé hudng, dbi véi moi khung
hinh cua mét doan video ching ta c6 bay ma
trdn. Nghién ctru [12] &p dung phuong phap
phan cum mo (FCM) dé trich xuét cac dic
trung phu hop voi bo phan 16p. Tuy nhién,
trong nghién ctru nay, dé phat huy hiéu qua
nhat kha nang trich xudt dic trung bac cao
ciia mang CNN, chung t6i cai tién bang cach
ap dung bién ddi histogram dé chuyén cac ma
tran dau vao sang mién tan sd. Do d6, bang
céch tinh biéu do histogram cua mdi ma tran,
chung t6i xay dung bay vecto dic trung diu
vao cho mdi khung hinh ctia doan video. Chi
tiét cac tham sb cua qué trinh trich tron dic
trung dau vao s& dugc trinh bay trong phan
thue nghiém.

MO HINH BO NHAN DANG DUNG CNN
Mo hinh mang CNN st dung trong nghién
ctru duoc thé hién & hinh 1, trong do6 bao gém
5 16p chinh. Pau tién, dit liéu dau vao dugc
dua qua cac 16p tich chap (Convolutional
layer). Cac bd loc W & cac 16p tich chéap sé
trich xuét cac dic trung (feature) bac cao z tir
dir liéu thé dau vao x theo phuong trinh (1).
Trong d6 m va n la kich thudc cua bd loc W.
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Hinh 1. M6 hinh mang no ron tich chdp nhdn dang cam xiic trong video

m—-1n-1
Iy = Z z 1'Vx':[+|:3':_i'+iﬂ (2)
a=0 b=0

Dau ra cua 16p tich chap duogc phi tuyén hoa
str dung cac ham kich hoat o(.). Cac ham kich
hoat thuong dugc su dung la ham Sigmoid,
ham Tanh hodc ReLU. Trong mé hinh nay
ham ReLU (Rectifier Linear Unit) dugc st
dung. Phuong trinh (2) md ta hoat dong cua
ham ReLU.
x (if 2= 0)
f) :In (if x =0) @)

Sau mdi 16p tich chap 1a mot 1ép pooling
(trich mau) nhu md ta bai phuong trinh (3).
Lép pooling c6 vai tro lam giam kich thude
ciia cac tap dic trung nhung van gitr lai
nhiing dic trung quan trong nhat.

Y = A Kikik 4

Trong mo6 hinh nay chung t6i st dung ba lop
tich chap va hai 16p max-pooling. Cudi cing,
dau ra ciia mé hinh 1a mét 16p lién két day du
(Fully Connected - FC). Lop FC hoat dong
nhu mot bd phan 16p c6 cdu trac nhu mot
mang no ron truyén thang. B phan 16p nay s&
dua trén tap cac dic trung da dugc két Xuét tur
cac 16p tich chap trudc d6 dé phan 16p dit lidu
dau vao thanh céac 16p dau ra tuong ung.
THUC NGHIEM VA KET QUA

Tién xir 1y dir ligu

Tap dit liéu trong thir nghiém bao gém cac
doan video dugc sir dung lam tac nhan kich
thich trong nghién ctru [12]. Téap dir liéu nay
bao gébm 16 doan phim c6 d6 dai ba muoi
gidy. Mdi doan phim duoc lya chon tir cac bo
phim va phim tai liéu. Céc clip dugc chia thanh
hai nhém video tich cuc va video tiéu cuc dua
trén diém sé y kién trung binh (MOS) thu dwoc
tir cac d6i tuong khong tham gia thir nghiém.
Chung t6i st dung mot nhom cac bo loc dinh
huéng da mic dé xdy dung cac dic trung
thong tin dinh hudéng. Do d6, c6 bén gia tri
dinh hudng khac nhau, cho 0°45°90° va
135, thu duoc. Sau d6, tit ca nhimg gia tri
dinh hudéng nay da dugc giam kich thudc tur
320%240 thanh 32x32 dé c6 duge mot tensor
déc trung c6 kich thudc 32x32x4. Cac dac
trung thong tin mau sic ciia cac khung c6 thé
thu duoc bang cach chuyén d6i timg khung
mau RGB thanh khong gian mau HSI. Tiép
d6, ba kénh cua HSI dd duoc thay ddi kich
thuéc tir 320x240 xudng 100x100 pixel.
Chung t6i xay dung tinh ning dau vao cudi
cung bang cach tinh biéu db histogram 32 16p
ciia mdi kénh trong sé bay kénh, trong d6 ¢
bbn kénh 1a thong tin dinh hudng, va ba kénh
1a théng tin mau HSL Cudi cing, ching toi
thu dugc mot tensor diu vao kich thude
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(7x32) cho mdi khung hinh cua doan video.
Vi 16 doan video, mdi doan co d6 dai 30
gidy v6i ty 1& mau la 24 khung hinh/gidy,
chung t6i da thu dugc cac tap cac dac trung
¢0 kich thudc 11520 x (7%32). Gia tri cta cac
tensor diu vao sau d6 dwogc chuin hoa vé
dang s6 thuc trong giai [0,255].
Céc thiét 1ap thwe nghi¢m
Thyc nghiém duogc thuc hién trén hé théng
mAy tinh c6 cAu hinh cho béi Bang 1. May
tinh str dung hé diéu hanh Ubuntu 16.04 LTS.
Chuong trinh dugc cai dit bang ngdn ngir lap
trinh Python va st dung thu vién Pytorch.
Thoi gian huan luyén va thoi gian kiém thu
tuong tng 1a 41.3 gidy va 0.0041 giay.
Bang 1. Chi tiét cau hinh hé thong mady tinh
i th@r’c nghiém
Thiét bi Tham so
CPU Intel core i7 CPU 920 2,67GHz.

RAM RAM: 16GB
GPU GeForce GTX TITAN X

CAu triic va céc thiét lap chi tiét cua cac thdng
s6 cho mé hinh CNN duoc minh hoa trong
Bang 2.

Chung t61 4p dung tac vu ‘dropout’ trong 16p
tich chap cudi dé tranh hién tuong qua khop
(overfitting). Dropout 1a qua trinh v hi€u hoa
mot ti 18 cic no ron trong qua trinh huin
luyén gitip cho moé hinh c¢6 kha ning tong
quat hoa (generalizaion) tot hon.

Bang 2. Thiét lgp cdc tham s6 cho mé hinh mang
no ron tich chdp

Lép Tham s

Piu vio Hu,a‘in luyén: 8580% (7x32)
Kiém thir: 2860 X (7x32)

Tichchdp 1 64 x (1x7), ReLU

Tichchap2 96x (1x5), ReLU

Tich chap 3 128x (1x3), ReLU

FC1 256x64, ReLLU, Dropout(0,5)

FC2 64x2

Pé so sanh, chang t6i chon mot mé hinh hoc
may thong dung hién nay la Support Vector
Machine (SVM). Céc théng sé tdi wu cua
SVM duogc lya chon brfmg tim kiém ludi, do
1a: kernel = 'poly’; degree = 3; C = 0,35; coef0
= 0,125, gamma = 0,0625.
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Két qua va ban luin
So sanh két qua thyc nghiém ctia cic md hinh
duogc bicu thi & Bang 3 va Hinh 2.

Bang 3. So sanh dé chinh xdc cua cac moé hinh
SVM, ANFIS va CNN

M6 hinh D§ chinh xac (%)
SVM 86,38
ANFIS 99,93
CNN 92,09

D6 chinh x4c ctia md hinh dé xuét ciing dugc
so sanh voi mdé hinh mang no ron thich nghi
mo (ANFIS) str dung trong nghién ctu [12]
¢6 str dung cung tap dir liéu nhan dang. Trong
nghién ctru ndy, cc tic gia di cong bd két
qué nhan dang tot nhat 1a 88,93%.

100
98
96

92
90
83
86
84
82
80
SVM

ANFIS CNN

Hinh 2. So sdnh do chinh xdc cua cac mé hinh
nhdn dang SVM, ANFIS va CNN cho nhan dang
cam xuc trong video
Két qua thuc nghiém cho thay, mé hinh mang
no ron tich chdp CNN cho d¢ chinh xac nhan
dang vuot trdi so véi cac mo hinh nhan dang
duoc so sanh. Két qua trén c6 dugc 1a nho
kha ning trich xuét nhitng dic trung hitu ich
bac cao cua cac l6p tich chap giap cho viéc

phén 16p tré nén hi¢u qua hon.

KET LUAN

Bai toan phan loai va nhian dang cam xuc
trong video 1a bai toan kho do yéu cau vé
trich chon déc trung phu hgp cling nhu yéu
cau do phuc tap tinh toan cao. Trong nghién
ctru nay ching toi di dé xuit mot phuong
phép trich chon dac trung méi cho dit ligu
video va cung véi d6 1a mot mo hinh bo nhian
dang méi dya trén mé hinh mang no ron tich
chap. Két qua thuc nghiém cho thiy nhiing dé
xuét méi da cho d6 chinh xac nhan dang vuot
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tréi so véi nhimg mé hinh hoc may truyén
thong. M6 hinh méi dva trén CNN ciing cho
phép tan dung kha ning xir Iy song song trén
b6 xir 1y d6 hoa GPU lam ting toc do tinh
toan, nhd d6 c6 thé ap dung hé thong nhan
dang cam xuc trong video theo thoi gian thuc.
Trong tuong lai, ching t6i s& tiép tuc nghién
ctru va cdi thién kha nang nhan dang cdm xtc
trong video bang cach ap dung cdc md hinh
hoc sdu tién tién hon, dong thoi co thé két
hop cac loai dit liéu khac nhu van ban, am
thanh cung véi dit 1i€u hinh anh dé cai thién
hiéu suét cua bd nhan dang.
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SUMMARY
EMOTION IDENTIFICATION IN VIDEO
USING CONVOLUTIONAL NEURAL NETWORK

Nguyen Thi Thu Hien®", Nguyen Thi Phuong Nhung?
'University of Education — TNU,
2University of Technology - TNU

Emotion analysis and identification in a video are based on visual features of the video clip to
identify and classify the emotion in this clip. The analysis requires sufficient feature extraction
from visual data. Video data usually in high dimension and require high-performance computing
with an efficient algorithm, especially needed in real-time analysis. In this study, we propose a
new feature extraction method suitable for emotion classification in video problem. We also
propose a new classification model base on the improvement of modern deep learning is
Convolutional Neural Network. The new proposals are verified on an experiment of video emotion
classification and show the better performance compared with traditional machine learning.
Keywords: emotion classification; emotion identification; feature extraction; convolutional
neural network; deep learning
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