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TOM TAT

Bai todn nhan dang cam xdc trén mat nguoi ludn nhan duoc su
quan tam va thu hit t6i tir cac nha khoa hoc. Cung véi sy phat
trién cta tri tu¢ nhan tao, cac camera nhan dang cam xtc khudn
mét dang cang ngay cang duge dira vao nhiéu linh vuc khac nhau
nhu y té, gido duc, thuong mai. Nho su hd tro ddc hee cua camera
tich hgp véi cong nghé tri tué nhén tao, cac linh vyc trén dang
ngay mot phét trién manh mé. Do d6, nghién ciru ndy s& trinh bay
maot mo hinh nhan dang cam xdc khuén mat hi¢u qua va don gian
dua trén cong nghé hoc sau. Viéc nhan dang cam xdc khuon mat
duoc thuc hién mot cach ty dong va chinh xac, qua do c6 thé rat
ngan thoi gian thyc hién va ting hiéu suat céng viéc. Trong nghién
ctru nay, mo hinh VGG-Face duoc hun luyén bang tap dir lieu
FER-2013 va ung dung trong bai toan danh gia chat luong phuc
vu khach hang. Dit liéu dau vao 12 video c6 khudn mit con ngudi
dé thuc hién nhan dang cam xuc va nghién cl’xu'nay thuc hién nhan
dang 7 trang thai biéu cam khéac nhau. Céc két qua thuc nghiém
cho thay tinh hiéu qua cia mé hinh nay.

Twr khoa: DeepFace; nhan dang cam xtc khuén mat; MTCNN;
FER-2013; VGG-Face.

1. Gigi thiéu

Ngay nay, viéc ung dung tri tu¢ nhan tao rong rai da gop
phan 16n gitip don gian héa cong viéc, gidm chi phi cling
nhu gia tang hiéu suat lao dong. CO rat nhiéu cong nghé
tich hop vai tri tué nhén tao da va dang dugc nghién cau,
phét trién nhu nhan dang chi, nhan dang hanh vi con
nguoi, v.v. Mot trong sb do phai ké dén cong ngh¢ dang
dugc nghién ciu va phat trién manh mé gan day la tng
dung tri tué nhan tao trong viéc nhan dang cam xuc khuon
mat cta con ngudi. Trén thuc té, trong céc cach biéu dat
ngon ngit co thé, thi cam xuc 1a mot cach thé hién rd nhat
nhitng gi ma ngudi nghe cam thy, théng qua nhitng cau tir
duoc thé hién qua cam xuc trén guong mat. Do d6, cac nha
nghién ctu vé linh vuc thi giac may tinh da thuc hién
nghién cttu sau rong cho phép may tinh cé thé nhan dang
cam xuc trén khuén mat con nguoi, qua doé su tuong tac
gitra nguoi va may ngay cang chat ché hon [1].
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Hinh 1: Nhgn dang cam xuc khudn mgt khach hang

Bai toan nhan dang khuén mat van gip rat nhiéu thach thac, vi du nhu hé théng
camera c6ng cong, anh chup hinh khéng chinh dién hay chat luong anh khong tét, v.v.
Nhitng yéu td ndy anh huong truc tiép téi cac thuat toan nhan dang khudn mat. Do do,
nhiéu mé hinh nhan dang khuén mit da duoc phat trién (VGG-Face [2], FaceNet [3],
OpenFace [4]...), trong d6 md hinh DeepFace [5] di dua ra mot ciu trdc mang no-ron
nhan dang khubn mat c6 do chinh xéc cao, hoat dong on dinh va tinh thich nghi cao. Qua
do, cong nghé nhan dang cam xuc khuén mat tré thanh mét cong cu mai trong viéc danh
gia mue do hai long cua khach hang véi cac dich vu (Hinh 1).

Pugc nghién ciru va sir dung rong rii trén cac linh vyc khic nhau nhu y té, gido
duc, thuong mai, DeepFace c6 nhimg diém vuot tréi hon déng ké so véi nhitng cong nghé
khéc, do 1a kha nang nhan dién khudn mat vai d6 chinh xac 97,53% véi cac khudn mat
dugc gan nhan trong tap dit liéu Wild (LFW), c6 kha nang xur ly khudn mit ¢ cac goc do,
diéu kién anh sang khac nhau [5]-[6]. M6 hinh nay duoc phét trién véi kién tric mang no-
ron sau (DNN) hiéu qua. Phuong phap hoc tan dung tap dit liéu khuén mat duoc gén nhan
rat 16n dé co dugc biéu dién khudn mat, tir d6 ¢ thé khai quat hoa tét cho céc tap dit ligu
khac. Hé thong can chinh khudn mit hiéu qua dwa trén mé hinh khuén mat 3D rd rang.

Nhan dang cam xuc trén khuén mat (Facial Emotion Recognition) la moét linh vuc
nghién ciu thudce tri tué nhan tao (Al) st dung cac mé hinh hoc sau dé tu dong phan tich
biéu cam khudn mait va xac dinh cam x(c cia con ngudi. M@ hinh hoc sau dong vai tro
quan trong trong nhan dang cam xudc trén khuén mat, gitp nang cao d6 chinh xac va hiéu
qua cua viéc nhan dang cam xUc so Vé6i cac phuong phap truyén théng. Nhom tac gia
Khaireddin da nghién ciru va xac dinh 6 trang thai cam xdc bang cong nghé VGGNet [7].
Bén canh d96, cac phuong phap nhan dang cam xdc khudn mat sa dung mé hinh mang no-
ron ciing dugc quan tm boi nhiéu nha khoa hoc [8]-[13]. Phuong phap nhan dang nay
duoc sir dung rat nhiéu boi co do chinh xéc cao.

Bai b&o nay trinh bay mo hinh nhan dang cam xtc khudn mat trén mang no-ron st
dung céng nghé hoc sdu mot cach don gian va hiéu qua. Md hinh nay c6 thé duoc ung
dung trong bai toan danh gia chét lugng phuc vy khach hang dya trén nhan dang cam xuc
khudn mit. Trong d6, mé hinh ndy c6 thé phat hién khudén mat mét cach tu dong, chinh
xé&c va nhan dang 7 trang thai biéu cam, bao gdm: tic gian, chan ghét, so hi, hanh phuc,
budn b, ngac nhién, trung tinh.
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2. M6 hinh nhan dang cam xuc khudn mat
2.1. Cdu tric hé thong

Téng quan ciia md hinh nhan dang khudn mat duoc thé hién nhu Hinh 2. Dit liéu dau
vao 1 video cac khudn mat dé thuc hién nhan dang. Céc thuat toan hoc may va tri tué nhan
tao s& duoc ap dung dé nhan dang cac biéu hién khuén mat lién quan dén cam xuc, chang
han nhu mim cuoi, biéu 16 su bat man hoic hung tha. Co s dir liéu huan luyén duoc sir
dung la bo dir liéu FER-2013 (Facial Expression Recognltlon 2013) [14]. Day la tap dix ligu
dugc st dung nhiéu trong linh vyc nhan di¢n cam xdc khudn mat. Dau tién, he thong thuc
hign trich xuat cac khung anh lién tiép tir video dau vao dé thuc hién xtr ly trén cac khung
anh riéng biét do. Tiép dén, md hinh mang no-ron tich chap xép tang da nhiém (MTCNN)
duoc sir dung dé phat hi¢n khuon mat. Sau khi phat hi¢n dugc khudn mat, mé hinh VGG-
Face duoc sir dung dé nhan dang cam xtc khudén mat. Cudi cung, hé théng dua ra két qua
thdng ké cam xtc caa khach hang.

\ I
| \

Video Input image CNN model Face detection
l VGG-Face “I |
Facial emotion CNN model
recognition

Hinh 2: Téng quan mé hinh nhdn dang cam xuc khudn mat
2.2. M6 hinh mang no-ron tich chap xép tang da nhiégm

M6 hinh mang no-ron tich chap xép tang da nhi¢m (MTCNN) [15] duoc thiét ké
nham thyc hién phat hién khudn mat trong énh. Y tudng cua md hinh nay 1a str dung phuong
phép tiép can ty I¢ bang mang no-ron tich chap (CNN) gom 3 giai doan la P-Net, R-Net va
O-Net. Giai doan dau tién (P-Net) Iy dau vao la mot kim tu thap hinh anh duoc tao thanh
tir c&c ban sao ¢6 ty 1& khac nhau cua hinh anh du vao. Diéu nay cung cip cho mé hinh mot
loat cac kich thudc cira s6 dé hra chon va gidp mé hinh ludn bt bién vé ty 18. Giai doan thtr
hai 1a mang ludi loc CNN (R-Net). R-Net khi nhan duoc cac dé xuat thi s& tién hanh thyc
hién cac bude twong tu nhu P-Net, tuy nhién mang con sir dung thém phuong phap dém
(Padding) thuc hién chén thém céac pixel 0 vao cac phan con thiéu caa hop giéi han néu hop
gidi han bi vuot qua bién gidi cua hinh anh. Dau ra cua R-Net cling twong ty nhu P-Net, no
gom toa do cua hop gisi han méi, chinh xac hon. R-Net tiép tuc giam s6 lwong va hop nhat
céc hop gisi han chong chéo bing cach sir dung thuat toan Non-Maximum Suppression
(NMS). Cudi cuing, mang dau ra trong giai doan thir ba (O-Net) thuc hién tuong ty nhu R-
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Net va O-Net b6 sung thém viéc phat hién 5 diém méc trén khuon mat bao gom 2 diém mat,
1 diém mdi, 2 diém géc miéng trong hop gidi han cudi cung chira khubn mat dugc phat hién.

2.3. M6 hinh VGG-Face

M6 hinh VGG-Face [2] trén nén tang DeepFace [16] duoc sir dung dé xay dung h¢
thong va dugc huan luyén trén bo dir liéu FER-2013. M6 hinh VGG- -Face duoc thiét ké
dua trén kién tric VGG16, mot kién tric mang no-ron sau duogc phat trién boi nhom nghién
ctu Visual Geometry Group (VGG) tai Pai hoc Oxford. Cau tric md hinh VGG- Face dugc
thé hién & Hinh 3. M6 hinh nay sir dung mét kién tric mang no-ron tich chap gom 16 16p
chdng chéo, trong d6 c6 13 16p tich chap va 3 16p két ndi day da (Fully connected layers).
Mai lop tl'ch chap sé st dung cac bo loc nho tim mét dac trung khac nhau cia khubn mat
tir hinh anh. Lép két ndi day du cudi cung sé& thuc hién nhan dang dua trén cac dic trung

da hoc tur cac Ic’rp trude do.

Image Input
Conv-64
Conv-64

Conv 128
Conv 256
Conv-256
Conv 512
Conv-512
Conv 512
Conv-512
Conv-512
Softmu

Conv-512

— — e — —
. v v v v
» » +] w .

Hinh 3: Cdu triic mo hinh VGG-Face

3. Két qua thwc nghiém
3.1. Két qud dao tao md hinh

Thiét bi phan cieng: Nghién ctru nay duoc trién khai trén may tinh c6 CPU core
i7 3.70GHz, hé dléu hanh Windows 64bit, RAM 32GB, GPU (NVIDIA TITAN V).

Phan mém: Nen tang Anaconda duoc su dung dé phét trién chuong trinh. Pay la
mot nen tang ma ngUOn mo dugc phat trién dé hd trg viéc quan 1y méi trudng 1ap trinh,
phét trién wng dung va thuc hién cac du an khoa hoc dit liéu.

Co sé dit ligu huan luyén: Viéc thu thap co s¢ dit liéu huan luyén rat quan trong
Vi n6 anh huong truc tiep dén chat lugng hé thong va két qua dau ra. Do do, tap dit liéu
FER-2013 duoc chon 1am co s& dir liéu huan luyén. Trong tap dir liéu bao gdbm 35.887
hinh anh khu6n mit va mdi hinh anh c6 kich thudc 48x48 pixels. FER-2013 chtra hinh anh
khudn mit con nguoi véi 7 16p trang thai cam xuc khac nhau gom: tire gian, chan ghét, so
h&i, hanh phdc, budn b, ngac nhién, trung tinh. Tap di liéu nay dugc chia lam 3 phan Ia
tap huan luyén (Training Set), tap kiém thi (Testing Set) va cudi cung 1a tap xac thuc
(Validation Set) Vige chia dir ligu nhu vay gitip dam bdo mo hinh khong chi hoc tir tap
huan luyén ma con c6 kha nang tong quét hda trén dir liéu méi.

R LD
YEEHLE

Angry  Disgust Fear Happy  Neutral Surprise
Hinh 4: Vi du mét sé tdp dir liéu trong FER-2013
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3.2. Pdnh gid két qud trong ng dung theec té

Két qua cua hé thong nhan dang cam xuc duoc danh gia trén co so dit liéu da thu
thap. Tap dit liéu nay dugc xay dung bang viéc tach céc frame (khung hinh) tir céc video.
Céc video nay duoc quay tai mot sé dia diém, cira hang nhu: Buu dién, ctra hang Viettel...
Téng sb video da thu thap 1a 10 va twong tng véi 2.000 anh phuc vu cho viéc kiém tra va
danh gia mo hinh.

V6i céc video chi ¢6 1-2 nguoi trén mot khung hinh va khudn mat nhin thang nhu
cac video 5-9 trong Hinh 5 thi viéc nhan dang khudn mit s& dé dang thuc hién hon. Hinh
6 hién thi anh minh hoa két qua nhan dang cam xtc khudn mat trén céc video 5-9. Trong
d6 cac cam xuc hanh phic (Happy) dugc thé hién ¢ video 5 va 8. Day 1a mét trang théi
cam xuc tich cuc cua khach hang vé dich vu. Nguoc lai, cam xdc budn ba (Sad) dugc xac
dinh & video 6 va 8, trong ca hai video nay khach hang déu tap trung vao dién thoai va cam
xuc 1a khong tét. O cac video 7, 8 va 9 thi cam xuc dugc xac dinh 1a trung tinh (Neutral).
Pay 1a cam xuc phd bién nhat dugc xac dinh & khach hang.

Trong truong hop, cac video c6 nhiéu nguoi trén 1 khung hinh va cac khuén mat
dugc theo dbi ¢ cac goc khac nhau nhu video 1-4, 10 trong Hinh 5. Viéc nhan dang cam
xUc trén cac video nay sé& kho khin hon. Hinh 7 thé hién anh minh hoat két qua nhan dang
cam xuc khudn mat trén céc video 1-4 va 10. Trong video 1 va 2, cac khudén mat co kich
thudc nho do & xa camera hay khach hang deo khau trang. Tuy nhién, hé thong van c6 thé
phat hién khudén mat va nhan dang cam xtc bao gdm: budn ba (Sad) va trung tinh (Neutral).
Cac video 3,4 va 10 gém cac nhom khach hang va duoc nhan dang cam xic mét céch
chinh xac bao gom: hanh phac (Happy), bUOn ba (Sad) va trung tinh (Neutral). Viéc nhan
dang cam xdc gap mot khé khian do mot s6 yéu t6 nhu: goc nhin nghiéng, cti mat xubng,
hodc deo khau trang...

Video |

Video 4
e | 72

Video 5

Video 8 Video 9 Video 10

Hinh 5: Anh chup tir cdc video trong co so dir lieu
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Video 7 Video 8 Video 9
Hinh 6: Két qua nhdn dang cam xdc trong video 5-9

Thuc hién thong ké va phan tich két qua trén 10 video kiém tht, twong tng Voi
2.000 khung anh dugc trich xuat. Hinh 8 théng ke lai két qua nhan dang cam xtc khuén
mit da thu duoc. Qua biéu do, ching ta c6 thé danh gia phan I6n cam xuc khach hang la
trung tinh. Cam xdc tich cuc (Hanh phic) chiém ti 1& thap hon so vdi cam xuc tiéu cuc
(Budn b4, s¢ héi, gian di).

Video 10
Hinh 7: Két qud nhdn dang cam xdc trong cac video tir 1-4 va 10
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Tuc gian (Angry)
Chan ghét (Disgust)

So hai (Fear) Trung tinh (Neutral)

30.88%

Hanh phuc (Happy)
0.26%

Ngac nhién (Surprise)

33.45%

Budn ba (Sad)

Hinh 8: Thong ké két qua nhan dgng cam xtc khudn mgt

4. Két luan va dinh hwéng phat trién nghién ciéu

Nghién ciru nay da trinh bay mét mé hinh nhan dang cam xuc khudén mat mét cach
don gian va hiéu qua, str dung cong nghé hoc sau. Hé thdng nay s& thuc hién nhan dang
cam xtc khudn mat mot cach tu dong va chinh xéac, qua d6 co thé rat ngan thoi gian tim
hiéu va tang hiéu suat cong viéc. Trong d6, md hinh VGG-Face duoc huan luyén bang tap
dir lieu FER-2013 va str dung dé phat trién hé thdng. Céac két qua thyc nghiém cho thay
tinh hiéu qua caa mo hinh nay.

Trong cac nghién cuu tiép theo, can tiép tuc cai thién md hinh bang cach thu thap
thém nhiéu dir liéu vé khudn mat. Tir d6, mo hinh nay c6 thé gia tang do chinh xac khi
nhan dang cam xdc khudn mit. Qua do, co6 thé st dung tich hop mé hinh nay véi camera
c6 chét luong anh tét dé c6 goc quan sét tot hon. Két hop nhan dang cam xuc véi mot s6
bai toan khac nhu nhan dang cac hanh dong, gidi tinh, du doan d6 tudi dé hé thong co thém
nhiéu tinh ning va hoan thién hon trong viéc hd tro phan tich va danh gia chat luong phuc
vu khach hang mot cach théng minh va ty dong.

L&i cam on: Nghién ciru nay 1a san pham cua dé tai KH&CN cip Co s¢ ¢ ma sb
T2024-07-03, duoc tai trog boi kinh phi cia Truong Pai hoc Céng nghé Théng tin va
Truyén thong, Pai hoc Thai Nguyén.
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ABSTRACT

FACIAL EMOTION RECOGNITION
USING DEEP LEARNING TECHNOLOGY

Nguyen Thi Thu Hoa!, Ngo Huu Huy?, Giap Manh Tuyen?,
Nong Van Duong? Nguyen Thi Kieu Oanh?, Nguyen Ba Bang*
!Lao Cai College, Vietnam
*Thai Nguyen University of Information and Communication Technology, Thai Nguyen, Vietnam
*Nguyen Hue High School, Quynh Phu District, Thai Binh, Vietnam
*High school No. 1, Bao Thang District, Lao Cai, Vietnam

Received on 09/4/2024, accepted for publication on 28/6/2024

Recognizing emotions on human faces has always received attention and attraction
from researchers. Along with the development of artificial intelligence, facial emotion
recognition cameras are increasingly being introduced into various fields such as
healthcare, education, and commerce. Thanks to the effective support of cameras
integrated with artificial intelligence technology, the above fields are growing strongly.
Therefore, this study will present an effective and simple facial emotion recognition model
based on deep learning technology. Facial emotion recognition is performed automatically
and accurately, thereby shortening implementation time and increasing work efficiency. In
this study, the VGG-Face model is trained using the FER-2013 data set and applied to
evaluate customer service quality. The input data are videos of human faces to perform
emotion recognition and 7 different facial expressions have been performed recognition.
Experimental results have shown the effectiveness of the model.

Keywords: DeepFace; facial emotion recognition; FER-2013; MTCNN; VGG-Face.
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