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Viéc deo khau trang noi céng céng di gép phan
Tensorflow, Keras.

han ché duoc su 1ay lan cua dich bénh Covid 19
trén toan cdu. Gidm sdt ngueoi dan thuc hién diing
chu truong, chinh sdch cua Nha nuoc trong viéc
deo khdu trang noi céng cong hoan toan cé thé
dwoc thyec hién mét céch ty déng. Bang viéc ing
dung cdng nghé may hoc va xiz ly anh, bai bdo da
xay dung chwong trinh phat hién nguwoi ddn cé deo
khdu trang hay khéng va nhdac nhg nhitng nguoi
khéng deo khdu trang bang giong néi. Trong dé,
nhom tac gia da thuc hién thu thap diz lidu dé xay

1. Pat van dé

Ngay 11 thang 3 ndm 2020, T chtc Y té Thé giéi
(WHO) ra tuyén b6 goi "COVID-19" 1 "Dai dich toan
cau" [1]. Pé ngan chan tinh trang 1ay lan nhanh chong
cua dai dich, bén canh khuyén nghi ma WHO dua ra
vé viéc deo khau trang & noi dong ngudi, Chinh phu
Viét Nam ciing dd yéu cau ngudi dan phai deo khau
trang noi cong cong dé han ché sy lay lan cua dich
bénh. Tuy nhién, dé giam sat nguoi dan thyc hién theo

dung mé hinh dao tqo dya trén mang noron tich ding chi dao cua Chinh phii véi nhitng hinh thic cii
chdp (CNN). Chuong trinh trien khai trén ngon | |3 kha kho khan va tén kém vi thiéu ngudn luc. Nhim
ngir Python va sur dung mot so thur vien ma nguon hd trg va nang cao cong tac giam sat va nhic nho
mé nhu OpenCV, Tensorflow, Keras,... M0 hinh nguoi dan, nhém tac gia da xay dung chuong trinh
dugc ddo tgo dat dp chinh xac 98,28% khi tién phat hién ngudi khong deo khau trang trong thai gian
hanh phat hién nguoi deo khdu trang trén tap dit thuc mot cach tu dong.

ligu thar nghiém. V6i su phéat trién nhanh chéng cua hoc sau, dac biét
Tir khoa: Covid 19, phat hi¢n nguoi deo khdu la mang no-ron tich chap (CNN), thi gidc may tinh da
trang, mang noron tich chdp, CNN, Python, dat duoc nhirng tién bo dang ké trong nhitng nam gan
Tensorflow, Keras. day vé nhan dang va phat hién ddi tugng [2][3]. Mot
Abstract trong nhirng rng dung ctia mang no ron tich chap trong

tinh hinh dich bénh dang di&n bién hét strc phuc tap trén
toan thé gioi do 1a viéc xay dung nhitng hé théng nham
gidm sét viéc deo khau trang caa moi nguoi. Viéc phat
hién ngudi deo khau trang bang ky thuat hoc sau da
duoc cong bé rat nhiéu trong thoi gian gan day. Mot
nghién ciru vé& viéc phét hién nguoi deo khau trang
nham han ché dai dich Covid 19 trong mang ludi thanh
phd thong minh di duoc cong bd gan day [4]. Nhom

Wearing face masks in public has contributed to
reducing the global spread of Covid 19. And the
supervision of people in accordance with the
Government's guidelines and policies in wearing
face masks in public can be done automatically.
By using machine learning and image processing,
we have developed a program to detect whether

someone is wearing a face mask or not and remind tac gia Mohammad Marufur Rahman va Md. Motaleb
people who are not wearing face masks by the Hossen Manik d4 dé cap mot hé théng phat hién nguoi
voice. In particular, the authors collected data to khong deo khau trang mot cach ty dong va thdng béo
build up a training model based on the cho co quan c6 thim quyén twong ing trong mang
convolutional neural network model (CNN). The thanh phd théng minh. Hé thdng sir dung camera
program is implemented in Python language and CCTV cua thanh phé dé trich xuét hinh anh khuén mat
uses some open source libraries such as OpenCV, va nhitng hinh anh nay duoc st dung dé xac dinh mat
Tensorflow, Keras,... The trsained model achieved na trén khudn mat. Sau do, mang noron tich chap
98,28% accuracy when detecting the face mask on (CNN) dugc st dung dé trich xuat cac tinh nang tir cac
the test data set. hinh anh d6 va dua ra du doan xem ngudi d6 co deo

khau trang hay khong, néu ngudi d6 khong deo khau
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trang, hé thong s& tur dong gui tin nhan t6i céc co quan
c6 tham quyén dé giai quyét.

Trong pham vi nghién cttu cua bai bao, nhém tac
gia s& tién hanh phat hién ngudi khong deo khau trang
ciing dya trén mang no ron tich chép, nhung thay vi gui
théng tin téi co quan gidm sat thi hé théng s& dua ra
canh bao, truc tiép nhic nho nguoi dan thuc hién ding
viéc deo khau trang noi cong cong bang giong noi.

Céu truc chuong trinh gdm 3 budc dugc thé hién
trén Hinh 1.

R £ s Phat hién
Th~11 t.}fap Huéan luyén mé hinh ngudi deo khiu
dir liéu mang noron trang

Hinh 1. Céu tritc chwong trinh

Buéc 1: Thu thap dir liéu: St dung ma nguon mo
OpenCV dé phat hién, Tuu trir 500 btrc anh cia ngudi
deo khau trang va 500 birc anh ciia ngudi khong deo
khau trang.

Buéc 2: Str dung ngudn dir liéu da thu thap duoc
& budc 1 dé huan luyén md hinh dwa trén mé hinh
mang noron tich chap CNN.

Bueéc 3: Phét hién ngudi deo khau trang hay khong.

Budc nay sé tién hanh so sanh dit liéu dugc trich xuat
tir camera (sau khi da duoc xir ly dit liéu dau vao) véi
dir liéu da duoc huin luyén dé trich xuét két qua va
canh béo bang giong noi.

2. Thuat toan caa chwong trinh
2.1. Thugdt toan thu thép da ligu

Dé thu thap dit liéu, thay vi ldy ngudn di liéu trén
mang, nhom tac gia da thuc hién thu thap bang chuong
trinh dugc viét trén ngdn ngit python, sir dung thu vién
ma ngudn mé OpenCV dé phat hién khudn mat nguoi.
Hinh 2 thé hién thuat toan thu thap dit li¢u.

Dix liéu sau khi thu thap duai dang file anh .jpg sé
duoc luu trir ¢ hai file riéng biét: Mét file chira 500
birc anh mo ta khudn mit deo khau trang va file con
lai chira 500 birc anh m6 ta khudn mit khong deo khau
trang. Mdi file dit ligu trén s& dugc chia lam hai phan
chinh nho ham split trong python, bao gom:

e Tap dir liéu phuc vu qué trinh thir nghiém cudi
cling - Testing set (chiém 20%);

e Tap dir liéu phuc vu qué trinh huan luyén (chiém
80%), trong d6 tap dit liéu huin luyén nay sé tiép
tuc dwoc chia thanh 2 thanh phan trai Training set
(chiém 80% cua tap huan luyén) va Validation set
(chiém 20% cua tap huan luyén) dé kiém thir do
chinh xé&c cia mé hinh trong qué trinh huan luyén.
Trong qud trinh thu thap dix liéu, didu kién vé anh
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sang cua buc anh ciing lam anh huong téi chat lugng
tao md hinh sau nay.

Import thir vien
Open CV va khéi
tao camera

Truy xudt vao file hd
trg nhin dién khuén
mat

count=count+1

Lwu trit anh dwrdi dang
Judt jpg

Chup anh, tach 13y khu
virc khudn mat va vé
hinh chi nhat bao
quanh khudn mit

Hinh 2. Thugt toan thu thgp da ligu
2.2. Thudt toan hudn luyén mé hinh

Xay dung cac
16p cho mo hinh

Y

Import cac thwr vién

can thiét Bién dich md
hinh
L 2
Tao dwong dan téi +

thur muc dit Lidu va Huén luyén

xéac dinh théng sé mo hinh
L v
X 1y tien dir ligu Cho ra du dodn
L 2
Xur Iy di liéu —

Két thuc

Hinh 3. Thugt toan hudn luyén mé hinh
M0 hinh hinh huan luyén dwoc xay dung dua trén
mo6 hinh mang noron tich chdp CNN vdi thuat toan
trén Hinh 3.

2.2.1. Import cdc thu vién can thiét

Nhap céac thu vién can thiét nhu OpenCV, Keras,
Numpy (dé xir ly dit liéu), Os (dé quan ly file),...
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2.2.2. Xir Iy tién diz lieu va xi 1y diz ligu

Viéc tién xtr ly dix liéu nham dua tat ca cac anh vé
cung kich thudc, sau dé cac anh nay s& duoc chuyén
dbi dé phuc vy cho qué trinh xt ly anh & budc sau.

2.2.3. Xay dung céc lép cho mé hinh

Céc 16p dugc xdy dung dua trén mo hinh mang
noron tich chdp CNN (mang noron tich chap dugc
thiét ké dac biét dé xu Iy dit liéu dau vao). Kién tric
cua CNN c6 ba phan chinh:

a) Mot 16p phuac hop trich xuat cac ddc trung tir
mot hinh anh ngudn. Dé trich xuét dac tinh tir anh ban
dau, ta tién hanh tich chap hai ma tran bao gdm ma
tran anh ngudn va bo loc véi kich thuéce 3x3. Gia str,
Ma tran anh dau vao co kich thuéc 1A HL x W1 x D (H
= height, W = width, D = dimension) va bd loc
(kernel) 1a H2 x W2 x D thi ma tran dic diém anh s&
dugc xac dinh theo cdng thic:

(Hl—HSz+2P + 1) y (Wl—M;2+2P + 1) <K (1)

Trong dé: K 1a s6 b loc;

P 1a budc dém;
S 1a buéc nhay caa bé loc.

b) Mat I6p tong hop dé giam kich thuée cia noron
di va tap trung vao céac phan tir quan trong nhat. Trong
phan nay ta sir dung I6p pooling c¢é kich thudc (2x2)
va str dung kiéu max pooling hay lay gia trj 16n nhat.

¢) Mot 16p duoc két ndi day du lam phing cac dbi
tuong dugc xac dinh trong cac 16p trude d6 thanh mot
vecto va du doan xac suat ma hinh anh cé thé thuoc
vé nhin nao do.

> d| — N - ! > car

predicted
class

CNN
Hinh 4. Cdu trac mgng CNN [5]

Ngoai ra, dé kich hoat cho noron hoat déng ta can
phai xac dinh ham kich hoat cho né. Trong chuong
trinh dugc xay dung, nhém tac gia da s dung ca hai
ham kich hoat Ia ReLu [6] va Softmax [7] voi thuét
toan duoc xac dinh:

RelLU:

f(x)=max(0,x) (2)

Softmax:

e%J

a(z)j=wvé’ij= ,...,k (3)

KHOA HOC - CONG NGHE

Bdang 1. Cac lép Layer trong mé hinh

Layer (type) Output Shape Param #
conv2d_1 (Conv2D) (Mone, 3@, 38, 32) 320
conv2d_2 (Conv2D) (None, 28, 28, 32) 9248
max_pooling2d_1 (MaxPooling2 (MNone, 14, 14, 32) 2}
conv2d_3 (Conv2D) (Mone, 12, 12, 64) 18496
convad_4 (Conv2D) (Mone, 1@, 18, 64) 36028
max_pooling2d_2 (MaxPooling2 (MNone, 5, 5, 64) [}
dropout_1 (Dropout) (Mone, 5, 5, 64) 2
flatten_1 (Flatten) (Mone, 16@@) [}
dense_1 (Dense) (None, 64) 102464
dropout_2 (Dropout) (None, 64) [}
dense_2 (Dense) (None, 2) 130

2.2.4. Bién dich md hinh

Thuc hién céc thuat toan téi wu va bién dich
chuong trinh. Dé t6i vu mé hinh, nhém tac gia da sir
dung thuat toan Adam [8] vi yéu cau it bo nhg, cac
tham sb duoc bién thién mot cach hiéu qua va it phai
diéu chinh.
2.3. Thudt toan phat hién nguwoi deo khdu trang
trong thei gian thuc

Import thir vién Open CV
vz khin tao camera

Truy zuét vae file ho tro
nhén dién khuén mat
v
Téi mé hinh 43 hun hryén dudi
dang file dudi .h3
p—
Trich xuat hinh &nh tir camera
va tach lay khu vire mat
vy
Dur doan dit liéu daura
tir nguon dir liéu diu vao

. Khong deo khin trang,
S ‘;" §| nhic nhé bing giong noi

Hinh 5. Thugt toan phat hién nguwoi deo khéiu trang
trong thai gian thec

SO 66 (4-2021)



TAP CHI ISSN: 1859-316X

KHOA HQC - CONG NGHE

Dé phat hién khudn mat, nhém tac gia sir dung
thuat toan phat hién khudn mat Viola-Jones [9] gidng
nhu trong chuong trinh thu thap di liéu.

Sau khi anh duoc cit tir video, né s& duoc dinh
dang lai kich thudc gidng véi kich thudc cua dit lisu
trong md hinh huan luyén. Sau d6, anh nay s& duoc
chuyén ddi thanh nhiing tham sé co dinh danh giéng
mod hinh mau. Khi d6 cac tham sé sinh ra duoc tir tap
dir liéu huan luyén sé duogc sir dung dé tham dinh lai
tinh thich hop cia mé hinh trén tap dir liéu cua hinh
anh vira duoc trich xuit. Dua vao két qua thu duoc ta
tién hanh hién thi 1én man hinh két qua nguoi dan c6
deo khau trang hay khong. Néu ngudi d6 khong deo
khau trang thi s& lap tirc nhic nhé ngudi dé deo khau
trang thdng qua 10i ni tryuc tiép. Viéc nhic nho nay s&
duoc thuc thi nho su hd trg coa thu vién “pyttxs3” -
thu vién hd trg chuyén ddi van ban thanh giong néi
trong python. Thuat toan x&y dung nhu trong Hinh 7.
3. Két qua

Sau 2 lan training mé hinh, d6 chinh xéc
(accuracy) cia mé hinh da dat t6i 98,28%, d6 mat mét
(loss) giam con 5,88%. Hinh 6 va 7 cho thdy dang d6
thi ciia do chinh xac va sw mat mat caa mo hinh.

Model Accuracy

100

0.98

Accuracy

094

092

—— ftrain
test

0.90
10 12 14 16 18 20

Epoch

Hinh 6. Pé thj dg chinh xéc ciia md hinh

Model Loss

0.25 —— frain
test

0.20

015

Loss

0oL0

0.05

0.00

10 12 14 16 18 20
Epoch

Hinh 7. Dé thi dg mdt méat ciia mo hinh
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Chuong trinh da thyc hién kiém tra trong nhiéu
diéu kién khac nhau, bao gom ca nhiing hinh anh
khuén mat dugc hién thi trén dién thoai thi van cho ra
két qua khé chinh xac nhu Hinh 8 va Hinh 9.

Hinh 8. Két qud khi phat hi¢n khdu trang véi

khudn mdt nguwoi trén dign thogi

Hinh 9. Két qud khi phat hign khéu trang
trong thoi gian thuc

Tuy nhién, khi diéu kién &nh sang kém viéc phat
hién khau trang van chua thyc sy hiéu qua. Chuong
trinh chua phan biét dugc nguoi deo khiu trang hay
khong khi khong phét hién dugc mat cua cha thé.

Dé dam bao tinh khach quan, nhém téc gia ciing
ddng thoi xay dung md hinh huan luyén khac vai tap
di liéu cong cong tir ngudn [10]. Nhém tac gia chi
trich xuat liy luong dir liéu véi s6 Tugng 500 anh
ngudi deo khau trang va 500 anh nguoi khong deo
khau trang tir nguon dit liéu cong cong. Do chinh xac
ciia mo hinh dua trén tap dit liéu trich xuat nay ciing
1&n t6i 94,53%, d6 mat mat giam con 12,39% sau 50
epochs. Két qua nay ciing duoc biéu din trén biéu 46
duong nhu Hinh 10 va 11.

Model Accuracy

10
— frain

test

NSV
/"f

08

Accuracy

06

05

0 bt E) 30 e 50
Epochs

Hinh 10. Pg chinh xac ciia md hinh
dwa trén tdp diz ligu cong cdng
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Model Loss

07 —— train
test

06"

05

Loss

03

M
02 nY \/\ '\
VY

01

A
0 10 20 0 a0 50
Epochs

Hinh 11. B¢ mdt méat cia md hinh
dwa trén tdp dir ligu cong cdng

Mot md hinh phét hién nguoi deo khau trang dya
trén tap di liéu cong cong nay (gdm 4095 hinh anh)
cling da dugc cong bd gan day [11] boi Chandrika Deb
véi d6 chinh xac 1én ti 98% chi sau 20 epochs.

4. Két luan

Bai bao da xay dung thanh cdng chuong trinh phat
hién va nhic nho nguoi khong deo khau trang nham
hd tro cong tc giam sat ngudi dan thuc hién dung quy
dinh cua Chinh phi vé viéc deo khau trang noi cong
cong. Nhat 1a vao thoi diém hién tai, khi toc do truyén
nhiém cua dich bénh chua c6 dau hiéu suy giam.

Chuong trinh dwoc viét bang ngdn ngix Python va
st dung mot s6 thu vién ma ngudn mé nhu OpenCV,
Tensorflow, Keras,... Dya vao nhiing két qua thu duoc,
ta ¢ thé két hop chuong trinh véi céc thiét bi phan
ctg nhu Raspberry[12], Arduino[13],... dé xay dung
hé thong giam sat va nhic nhé nguoi dan deo khau
trang ¢ nhiing noi dong nguoi nhu: trung tim thuong
mai, truong hoc,. ..
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