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Nowadays, the Covid-19 epidemic has been causing significant
impacts on health, economy, and society in many countries around the
world as well as in Vietnam. This is the top concern of WHO and
quarantine centers of countries. Therefore, identifying people who are
not wearing masks is one of the prerequisites to prevent the spread of
the virus. In this paper, we present a real-time maskless person
recognition system based on deep learning. Our system consists of
two main models that are the RetinaFace and lightweight CNN
models. The RetinaFace model is responsible for extracting faces
from the camera input data. The proposed lightweight CNN model to
identify people without masks from faces that extracted from the
RetinaFace model. The experiment results show that the lightweight
CNN model achieves 96.88% accuracy on the test data set. Besides,
compared with existing systems in practice, our proposed system has
more advantages in terms of accuracy, analysis time, construction,
and maintenance costs of the system.
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TU KHOA

Hoc sau

Nhan dang ngudi khong deo khau
trang

Mang tich chap

Covid-19

Nhan dang khuén mat

Hién nay, dich Covid-19 da va dang giy ra nhitng anh huéng khong
nho dén sirc khoe, kinh té va x& hoi & nhiéu nudce trén thé gidi ciing
nhu Viét Nam. Pay 1a mdi quan tim hang dau cia WHO ciing nhu
céc trung tdm kiém dich cua cac qudc gia. Do d6, nhan dang ngudi
khong deo khiu trang 1a mét trong nhitng yéu té tién quyét dé phong
chéng su 1ay lan cua virus. Trong bai béo nay ching tdi trinh bay mot
hé thong nhan dang ngudi khong deo khau trang trong thoi gian thyc
dwa trén hoc sau. Hé théng cua chiing toi bao gébm hai md hinh chinh
Ia m6 hinh RetinaFace va CNN nhe. M6 hinh RetinaFace c6 nhiém
vu trich xuat ra khuén mat tir dir liéu dau vao Ia camera. M6 hinh
CNN nhe dugc dé xuat nham nhan dang ngudi khong deo khau trang
tr khuén mat dwoc trich xuat tr md hinh RetinaFace. Két qua thu
nghiém cho thay mé hinh CNN nhe dat hiéu suit 96,88% do chinh
xac trén tap dir liéu thar nghiém. Bén canh do, so sanh vé6i cac hé
thdng hién c6 trén thuc té, hé thdng duoc chung t6i dé xuat cd nhiéu
uu diém hon vé d6 chinh xac, thoi gian phan tich va tra két qua, chi
phi xay dung, bao tri hé théng.

DOI: https://doi.org/10.34238/tnu-jst.5667

* Corresponding author. Email: thutq7@gmail.com

http://jst.tnu.edu.vn

339 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.5667

TNU Journal of Science and Technology 227(08): 339 - 347

1. Giéi thiéu

Pai dich Covid-19 véi nhing dién bién kho luong dang dién ra tai Viét Nam noi riéng va the
gidi ndi chung. Chi trong khoang thoi gian ngan, nudc ta da ghi nhan hon 4 tridu truong hop mac
Covid-19 véi céc bién thé khac nhau. S6 luong ca bénh dang gia ting nhanh chéng trong cong
ddng, dac biét 1a tai cac noi tap trung dong cac khu cong nghiép.

Pung trude dai dich va nhan thdy mtc d6 nguy hiém, Bo Y té di dua ra cac quy dinh dé bao
dam sirc khoe cho nguoi dan gdm: Peo khau trang thuong xuyén; rira tay bang dung dich sét
khuan; gitr khoang cach khi tiép xdc véi ngudi khac; do than nhiét,... Khong nhiing thé, khi co
cac triéu chung mac Covid-19 nhu ho, sét, kho tha, mét khau giac can lién lac véi co quan Y té
dé duoc tu van hd tro [1].

Dé hd tro cho cong tac phong dich bénh Covid-19, da c6 mot sé truong dai hoc, nhém nghién
ctru thanh cdng trong viéc tao ra cac mo hinh phét hién nguoi khong deo khau trang. Tuy nhién,
cac mo hinh d6 van con ¢ han ché nhu: toc do xu ly hinh anh cham, sir dung céc cong nghé
truyén théng nén kha niang phat hién cac khudén mit trong ciing mét thoi diém bi giéi han, do
chinh xac chua cao,...[2], [3].

Ngay nay, ca&c md hinh mang noron tich chap Convolutional Neural Network (CNN) ngay
cang dat duoc nhiéu thanh tuu noi bat trong cac bai toan vé thi giac may tinh va xir ly anh nhu
phan 16p anh [4], [5], phat hién ddi tugng trong anh [6], [7]. Cac m6 hinh CNN nhe ciing duoc
guan tam véi nhiéu bién thé khac nhau nhu [8]-[11] nhim muc dich cho phép cac mé hinh c6 thé
trién khai trén céc thiét bi di dong, thiét bi nhing trong thoi gian thuc. Trong bai bao nay, ching
t6i gidi thieu mot mo hinh hién dai dua trén hoc sau dé giai quyét bai toan. Trong dé, chung toi
dé xuat mot md hinh CNN nhe nham thyc hién viéc nhan dang ngudi khong deo khau trang,
mang cua ching tdi nhan dau vao tr md hinh mang RetinaFace [12] cho phép phat hién khudn
mat. Ching tdi st dung mang RetinaFace thay vi cac mé hinh nhan dang khudn mit khéc chang
han nhu MTCNN vi RetinaFace cho d chinh x4c cao hon, c6 thé phat hién khuén mat ngay ca
trong nhimg diéu kién anh khé khin khi ma MTCNN khéng nhan dang dwoc, ching han nhu
khuon mat nho, nh thiéu sang, goc chup xa,... So sanh véi mot sé phuong phap dugc dé xuat
hién nay [13], mé hinh cua ching ti cho phep nhan dang nguoi khong deo khau trang nhanh va
chinh x4c hon. Bén canh d6, phuong phap ciia chung toi ciing tn it tai nguyén va trang thiét bi
hon so v&i phuong phap sir dung robot [14]. Cac dong gop ctia chung tdi c6 thé tom tit nhu sau:

(1) Chung toi d& xuat mot mé hinh nhe nham nhan dang ngudi khong deo khau trang trong
thoi gian thyec.

(2) Két qua thir nghiém cho thiy, mé hinh cua chung toi dat hiéu suit vuot troi hon so véi
maot s6 md hinh hién dai véi chi phi vé mat bo nhé thap va thoi gian thuc hién nhanh.

(3) Két hop mé hinh dugce dé xuit véi mang RetinaFace, ching toi xay dung dwoc mot hé
thdng phét hién ngudi khong deo khau trang hoan chinh véi chi phi thap.

2. Nghién ciu gan day

Trong phan ndy, ching t8i gisi thiéu ngin gon mot s6 phwong phap phat hién khudn mat
truyen thong qua thu vién OpenCV hay HOG. Bén canh d6, cac md hinh hoc sau hién dai ciing
dugc mé ta chang han nhu MTCNN hay RetinaFace.

2.1. Thw viégn OpenCV

OpenCV (Open Source Computer Vision) [15] I thu vién thi gidc may tinh phé bién do Intel
bit dau vao nam 1999. Thu vién da nén tang dat trong tm vao xu ly hinh anh thoi gian thuc va
bao gém céc trién khai mién phi bang sang ché cua cac thuat toan thi giac méy tinh moi nhit.
Vao nam 2008, Willow Garage tiép nhan hd trg va tir phién ban OpenCV 2.3.1 hién di kém véi
giao dién lap trinh C, C ++, Python va Android. OpenCV dugc phat hanh theo gidy phép BSD
nén n6 duoc sir dung trong cac dy an hoc thuat va cac san pham thuong mai. OpenCV phién ban
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3.3 tré 1én hién di kém véi nhiéu 16p Face Recognition dé nhan dién khuon mat Chflng han nhu
Haar cascades [16].

2.2. HOG + Linear SVM

HOG (Histogram of Oriented Gradients) la mot trinh mo ta tinh nang don gian va manh mé.
N6 khong chi duoc sir dung dé nhan dién khudn mat ma con dugc st dung rong rai dé phat hién
dbi twong nhu 6 t6, vat nudi va trai cdy. HOG manh mé& dé phét hién dbi twong vi hinh dang ddi
tugng dugc dic trung bang cach sir dung phan b gradient cudng d6 cuc bo va huéng canh. Dé
nhan dang khuén mit thu duoc, mot vecto HOG cac dic diém cia khudn mat dugc trich xuét.
Vecto nay sau d6 dugc su dung trong md hinh SVM dé xac dinh diém pht hop cho vecto dau vao
v6i mdi nhan. SVM tra vé nhin c6 diém tdi da, dai dién cho do tin cay déi voi két qua khp gan
nhét trong dir liéu khudn mit duge dao tao. Nhuge diém duy nhit véi tinh niang nhan dang khuén
mat dua trén HOG la n6 khong hoat dong trén khuén mat & cac goc la, n6 chi hoat dong voi
khudn mat thang va mat trudc. N6 chi thuc sy hitu ich néu ban sir dung né dé phat hién khuon
mit tir cac tai liéu duge quét nhu gidy phép lai xe va ho chiéu nhung khong phu hop véi video
thoi gian thyec.

2.3. MTCNN

Mot sb phuong phap hoc sau da dugc phat trién va dé xuat d¢é nhan dang khudén mit trong
nhitng nim gan day la “Mang no-ron da nhiém xép tang” (“Multi-Task Cascaded Convolutional
Neural Network™) hay goi tat 1a MTCNN, dugc mé ta boi Zhang, Kaipeng va cong su trong bai
b&o nam 2016 ¢6 tiéu dé “Phat hién va can chinh khudn mét chung bang céch sir dung mang két
néi da nhiém xép tang” [17].

Mang st dung cAu trdc ting voi ba mang; dau tién hinh anh duoc thay dbi ty 1é thanh nhiéu
kich thudc khac nhau (dwoc goi la kim ty thap hinh anh), sau d6 mé hinh dau tién (Mang dé xuat
hoac P-Net) dua ra cac vung khuon mat ing vién, md hinh thir hai (Mang tinh chinh hoac R-Net)
loc cac bounding boxes va mé hinh thir ba (Mang dau ra hoic O-Net) dé xuét cac diém méc trén
khuon mat (Hinh 1).

| Input(12x12x3) \I I Input(24x24x3) \I I( Input(4 x4 x3) \
I
| } X | N } i
| |
| 3x3 1('?)onv, | I 3x3 Conv, 2 | : 3x3 Conv, 32 :
| | I
| 3x3 MP, /2 : | 3x3 MP, /2 | : 3x3 MP, /2 |
| ;| I :
| 3x3 Conv, 16 | | 3x3 Conv, 4 I | 3x3 Conv, 64
I ;| (I :
| | I 3x3 MP, /2 || 3x3 MP, /2
| 3x3 Conv, 32 || I !
| L 2x2 Conv, 64 I 3x3 Conv, 64 |
| F N ¥ | ' ke {
| 1xiconv,2  1x1conv,4 I x2 MP, /.
| I I
I Face Bounding box | I AR | | 2x2 Conv, |
| classification regression | 12
| I I
P-net
b - it | | |
| FC,2 FC, 4 I |
I Face Boundingbox | | FC, 256 |
| classification regression | | A// \\ I
\____.'_“e.____/| |
I FC, 2 FC, 4 FC, 10 FC, 3 |
| Face Bounding box Landmarks Head pose |
classification  regression location estimation
l O-net )

Hinh 1. Kién triic mang MTCNN. Trong do, Conv la phép tich chdp covolution, FC 1a tang két noi ddy dii
Fully Connected, MP la tang MaxPooling
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Qua trinh hoat dong cua mang MTCCN dugc md ta nhu sau: Trong giai doan dau, né tao ra
cac cira 6 rng vién mét cach nhanh chong thong qua P-Net. Sau d6, no tinh chinh cac cura s6 dé
loai bo mot sb lwong 16n cac cira s6 khdng c6 mat thdng qua mot mang CNN phic tap hon (R-
Net). Cudi cuing, n6 st dung mot mang CNN thir ba (O-Net) manh hon dé tinh chinh két qua va
Xuat ra c&c vi tri méc trén khudn mat.

Uu diém cua mang MTCNN 1a d6 chinh xac cao hon so v6i Haar cascades tir OpenCV va
HOG+SVM. Do dugc huan luyén trén tap dir liéu da dang vé khubn mat, goc chup, do sang,...
nén MTCNN pht hop hon d6i véi viéc tng dung nhan dang khudn mat trong cac tng dung thyc
té. Nhugc diém cia MTCNN la kho phét hién cac khudn mat co do phan giai thap trong hinh anh
(c&c khudn mat & xa so vai may anh khi duoc chup).

2.4. RetinaFace

Mot hé théng nhan dang khudn mit hién dai bao gom 4 giai doan pho bién: phat hi¢n, can
chinh, dai di¢n va xac minh. Phat hién va cin chinh la giai doan dau va rat quan trong.
RetinaFace xir Iy nhimg giai doan dau d6 voi diém sb tin cay cao. RetinaFace chii yéu dua trén
mot nghién ciru hoc thuat: “RetinaFace: Single-stage Dense Face Localisation in the Wild” dwoc
dang trén hoi nghi qudc t& CVPR 2020. Thiét ké mé hinh dya trén céc kim ty thap dic trung
dugc mé ta nhu trong hinh 2 [12].

Initial Anchors

v

/ BN \ >
C6="P6
/ Head I
/ \ / /x5
Context |/ Box
Proposals

Multi-Task \

\ c5 Feature “ Ps
/

Pyramid / P4 Module ~
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/ | 2\
/

>
\ c3 | Network P3

>
>
> 7
>
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Head IT
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» Boxes
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Cascaded Structure
Hinh 2. Kién tric mé hinh RetinaFace. Trong dd, ResNet50 la kién tric mang ResNet-50 trong [4]. Conv
Ia phép tich chgp Convolution, BN la BatchNormalization.

Céc thi nghiém cho thiy RetinaFace cd thé phat hién khudén mit ngay ca trong nhiing didu
kién anh kho khan nht (vi du: kich thuéc khudn mat nho, thiéu anh sang, mat bi che khuat mot
phan,...). Chinh vi vay, mang RetinaFace cho d6 chinh xac cao hon nhiéu so véi mang MTCNN
(chi tiét v& so sanh duoc phén tich trong [12]). Do d6, st dung RetinaFace c6 thé xay dung dugc
maot hé thdng nhan dang khuén mat manh mé. Mot sb vi du vé két qua nhan dang khudn mit cua
mo hinh RetinaFace dwoc thé hién nhu trong hinh 3.
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Hinh 3. Vi du vé két qua phéat hi¢n khudn mdt ciia mod hinh mang RetinaFace
(Hinh dnh dwoc chup lai ter bai bao goc [12])

3. M hinh dé xuat
3.1. Kién tric mang dé xudt

Kién tric mang CNN dé nhan dang ngudi khong deo khau trang duoc thé hién trong bang 1,
trong do, Conv 1a tang tich chap, BatchNorm Ia ting Batch normalization [18], ReLU [19] va
sigmoid 1a cac ham kich hoat. FC 1a ting két néi day du Fully Connected, ting Global Average
Pooling 1a phép lay trung binh toan cuc ma tran dau vao. Mang CNN duoc dé xuit dya trén kién
trdc cua mang VGG-Net [20], tuy nhién da duoc tinh chinh nham lam giam s tang va do phirc
tap tinh toan trong mang, do d6 phit hop hon véi bai todn nhan dang ngudi khong deo khiu trang
trong thoi gian thyc. Dau vao caa mé hinh nay 1a cac anh khuén mat nhan duoc sau khi ap dung
md hinh phéat hién khudn mit (chang han MTCNN hoic RetinaFace). CAc bic anh nay duoc
resize vé kich thudc 56x56 va duogc dua vao mo hinh. Dau ra cia md hinh bao gom mat gia tri
tuong Gtng Voi:

1 - Thé hién rang anh khuén mit dau vao c6 deo khau trang.

0 - Thé hién rang anh khuén mat dau vao khong deo khau trang.

Bang 1. Kién tric magng CNN nhdn dang ngueoi khéng deo khdu trang

STT Tang Kich thuwéc diu ra

1 Input 56x56x3
Conv (7x7, stride = 2)

2 BatchNorm 28x28x64
RelLU
Conv (3x3, stride = 2)

3 BatchNorm 14x14x128
RelLU
Conv (3x3, stride = 2)

4 BatchNorm TXT7x256
RelLU
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5 Global Average Pooling 256
FC
6 Sigmoid !

Cu thé, mé hinh dugc dé xuat cua chling tdi s& nhan dau vao 1a cac khudn mit dugc trich xuat
tir mang RetinaFace, sau d6 s& du doan xem khuon mat dau vao dé co deo khau trang hay khong.
Sau d6, mot hé thong canh bao duoc xay dung dé tién hanh xir 1y va dua ra thong bao nhac nho
dbi vai nhitng ngudi khong deo khau trang. Dé thyuc hién dugc diéu d6, mé hinh cin dwoc huan
luyén trudc trén bo dir liéu gom cac khudn mat co va khong deo khau trang.

3.2. Ham mat mat

Binary Cross Entropy tinh toan do chénh léch giira 2 phan phdi xac suat cua du doan va cua
nhan. Pau ra cia mo hinh 13 phan phdi xac suat (p, 1 - p) biéu didn xac suit xay ra cua mot trong
hai nhan. Phan phdi xéac suat cua nhan c6 dang (y, 1 - y) vai y nhan gia tri 0 hoic 1 duoc thé hién
nhu trong cong thuc (1).

Z(yl loga; + (1 - y) log(1 — ) ®

Trong do, y; la nhan chan Iy Va a; 12 x&c suét dy doan cua mé hinh. N duoc dung dé thé hién
s6 diém dir liéu trong tap training. Cu thé, dau ra du doan cua diém dir liéu thir i d6 1a a; =
sigmoid(F) & x4c suat dé diém d6 roi vao class thir nhat (véi F 12 ting cudi cung caa md hinh).
XA&c suat dé diém d6 roi vao class thir hai c6 thé duoc d& dang suy ra la (1 — a;).

4. Thw nghiém
4.1. B¢ diz ligu va chi tiét cai dat
4.1.1. B¢ dir lieu

~ B dir ligu duoc sir dung dé huén luyén mo hinh nhan dang ngudi khong deo khau trang bao
gom hon 92 nghin hinh anh. Duéi day la dia chi tai b co so dir ligu: https://tinyurl.com/y2hajjvz

Trong bo dit liéu ndy, cac anh khudn mit dugc chia thanh 2 16p: c6 deo khau trang (with
mask) va khong deo khau trang (without mask). C6 90.468 hinh anh thudc I6p "khong deo khau
trang" va 2.203 hinh anh thudc 16p "c6 deo khau trang™. Mot s6 vi du vé cac hinh anh c6 va khong deo
khau trang dugc mo ta qua hinh 4.

Cé deo khiu trang (with mask)

i

ol

[ S

mﬁ
]

Khéng deo khiu trang (Without mask)
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Hinh 4. M6 ta mét so hinh anh khudn mat thugc ca hai lép trong bé diz liéu
Véi bo dir liéu nay, dé can bang sé lugng mau (hinh anh) giira 16p “c6 deo khau trang” va
“khong deo khau trang”, ching t6i chon ngau nhién 3.000 anh trong s6 90.468 anh ngudi khong
deo khau trang va 2203 anh ngudi co deo khau trang dé tién hanh huan luyén mé hinh nhan dang
nguoi khong deo khau trang. DI voi bo dir liéu sau khi lya chon ngau nhién nay, ching toi sir
dung 90% tong sb anh dé huan luyén va 10% anh con lai dé danh gia mé hinh.

4.1.2. Chi tiét cai dat

Chung téi huan luyén mé hinh mang CNN nhan dang nguoi khong deo khau trang (bang 1)
trén may tinh sir dung GPU 20708, kich thudc 16 (batch size) duoc thiét 1ap 1a 64. Ching toi sir
dung trinh t6i wu hoa SGD (Stochastic Gradient Descent) véi dong lugng (momentum) 0,9 va téc
d6 hoc (learning rate) ban dau 1a 0,001. Qua trinh dao tao duoc thuc hién trong 200 ky nguyén
(epochs). Ty 18 hoc tap s& giam 10 lan néu sau 10 ky nguyén ma d6 chinh xac trén tap dit lidu xéac
thuc khong duoc cai thién. Tat ca cac tham sé trén duogc thiét 1ap dua trén qua trinh huan luyén
cac mang phd bién nhu: ResNet [4], VGG-Net [20], Mobile-Net [10], ShuffleNet [11].

4.2. Két qud thiz nghigm

Bang 2 mo ta két qua do chinh xac ciia mé hinh nhan dang ngudi khong deo khau trang véi bo
dir liéu da dugc mo ta & trén. Két thic qua trinh huin luyén, chung t6i thu dugc két qua do chinh
X4c trén tap dir liéu huan luyén 12 99,53% va do chinh xéc trén tap dit liéu danh gia 13 96,88%.

Bang 2. Két qua va dg chinh xac ciza md hinh

P chinh xac

Phwong phip Tép huan luyén  Téap danh gia

M® hinh nhan dang ngudi khong deo khau trang tir khuén mit 99,53% 96,88%

H‘mh‘ 5 mo ta tryc quan hég qqé tr“mh huan luyén voi ham loss va do chinh xéc trong 100
epoch dau. Nhin hinh 5 ta cd thé thay rang mé hinh hdi tu sau khoang epoch 50.
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Hinh 5. Trwe quan héa ham mdt mat (loss) va dé chinh xac (accuracy)

ciia mé hinh trén tdp hudn luyén va tap danh gid

Tiép theo, ching t6i tién hanh so sanh mé hinh ma ching t6i d& xuat véi cac mé hinh da co
trong thuc té (chang han sir dung robot phét hién khudn mit [6]) dé thiy rd vu nhugc diém caa
tieng loai md hinh trong bang 3.

Bang 3. Pdnh gid chung mé hinh nhan dang nguwoi khong deo khdu trang

M4 hinh di cé trong thuc té

M@ hinh téc gia dé xuat

Thuat toadn ap dung chua t(‘r)i‘ uvu nén chua nhan
dang va phéan bi¢t duoc nhicu khuén mat trong
cung mét thoi diem.

Phai dang trong khoang cach nhit dinh va mat
hudng thang vao Robot thi Robot mai phéat hién

Nhan dang va phan biét dugc nhiéu khudn mit
trong cung mot thoi diém.

Do chinh xac cao khi c6 thé phat hign khuon mat
khong deo khau trang va canh bao ngay ca trong
nhitng dieu kién kho khin nhat nhu kich thudc

va dua ra duoc canh bao. khudn mat nho, thiéu anh sang, mat bi che khut
mot phan,...

Hé théng xir ly gdm 4 thanh phan chinh gom:
camera, may tinh, loa va than vé Robot dan dén bi
cdng kénh.

Khoéng thuan tién trong truong hop can di chuyén.  Thuan tién trong truong hop can di chuyén.
Tén nhiéu chi phi bao tri, bao dudng. Tén it chi phi bao tri, bao dudng.

Hé théng can 3 thiét bi chinh gdm may tinh, camera
va loa.

Cudi cting, chiing toi cung cap mot video demo ve hé thong nhan dang nguoi khong deo khau
trang sir dung mang RetinaFace va md hinh CNN dugc chung t6i d€ xuat nham phat hi¢n va nhan
dang khudn mat deo va khong deo khau trang tai dia chi: https://youtu.be/gXGq9FoLKGI.

5. Két luan

Bai bao nay trinh bay mot hé théng nhan dang nguoi khong deo khau trang trong thoi gian
thuc dua trén hoc sau. Trong d6, hé thdng bao gdm ba qué trinh: (1) sir dung mang RetinaFace dé
phét hién khudn mit, (2) d& xuat méd hinh mang CNN nhe nhan dang nguoi khong deo khau trang
dwa trén cac khudn mat da duoc phat hién tir mang RetinaFace, (3) dua ra canh bao ddi véi
nhitng ngudi khong deo khau trang. Két qua thir nghiém mang CNN nhe nhan dang nguoi khdng
deo khau trang cho thidy mé hinh dat hiéu suat 96,88% do chinh xac trén tap dir liéu thir nghiém.
Bén canh dé, so sanh vai mot s6 hé thdng di co trong thuc té nhu sir dung robot phat hién, hé
thdng caa ching toi to ra wu viét hon & nhiéu khia canh nhu d6 chinh xac, thoi gian phan tich va
tra két qua, chi phi xay dung, bao tri hé théng, ...
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Loi cam on

Nghién ctu nay la két qua cia dé tai cip co s6 ma s6 2021.2.01, dugc hd tro boi Trudong Pai
hoc Tan Trao, Tuyén Quang, Viét Nam.
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