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TOM TAT

Thé gidi ndi chung va Viét Nam noi riéng dang phai d6i mat voi nhiéu khé khan tir khi
dai dich Covid-19 xuat hién. Cac hoat dong tir thién thé hién tinh than "1a lanh dum 14 rach"
dang lan rong trén ca nude va dudng nhu chua bao gid ¢an thiét hon trong ldc nay. Mot trong
s d6 phai ké dén la may ATM khau trang, ra doi trong bdi canh thanh phé H6 Chi Minh vira
c6 quy dinh bat budc nguoi dan deo khau trang noi cong cong. Tuy nhién, nhitng may ATM
khau trang dén hién tai déu hoat dong bén ty dong va can c6 ngudi diéu khién cho may nha
khau trang ra. Bai bao nay trinh bay giai thuat diéu khién tu dong cho may ATM khau trang,
c6 kha nang phat hién, nhan dién khudn mat va chi phat khau trang cho mdi nguoi mot lan
madi ngay.

Tir khéa: Xi ly anh, ATM, khau trang, nhan dién khudn mit.

1. MO DPAU

Dich bénh Covid-19 dién bién ngay cang phuc tap. Mdi ca nhan déu phai giit khoang
cach trong giao tiép va deo khau trang ¢ noi cong cong lam nhu cau sir dung khau trang tang
cao gy kho khan cho nhitng ngudi lao dong thu nhap thap. Tir d6, md hinh ATM khau trang
ra doi nham gitp d& nhimg nguoi nghéo kho theo truyén théng nhudng com sé 4o tot dep cua
dan ta. Tuy nhién, mé hinh trén van con diém han ché Ia sir dung nit nhan trén mé hinh hozc
can c6 ngudi diéu khién tir xa. Vi vay, viéc tao ra mot may ATM phat khau trang mién phi ma
khong can s tac dong cua con nguoi la rat can thiét. Ngoai ra, may ATM con phai nhan di¢n
dugc da phat khau trang cho nguoi ldy hay chua nham tranh tinh trang truc loi ldy khau trang
nhiéu lan dem di ban ctia mot sb déi tuong xau.

Dé 1am duogc didu nay, may ATM khau trang can phat hién dugc khi c6 nguoi dimg trudc
may cling nhu nhan dién, luu trir khudn mat ctia nguoi nay trong ngay va phat hién xem nguoi
nay da l1ay khau trang hay chua. Do d6, nhiing dic trung chinh nhét trén khudn mit can phai
duoc loc ra thdng qua cac giai thuat tién xir Iy anh, ma quan trong nhét Ia thuat toan nhi phan
anh. C6 nhiéu phuong phap nhi phan anh da dwoc gisi thiéu [1-7]. Y tuéng giam thiéu tong
phuong sai trong 16p ciia 2 nhém pixel duoc phan loai la tién canh va hau canh da duoc nghién
ctru boi Otsu [1]. Céch tiép can ndy dan dén tdi da hoa phuong sai giita cac 16p va do dé co
thé phan tach tot hai 16p pixel, cudi cing dugc biéu thi 1a den va tring. Uu diém cua phuong
phép nay 1 c6 toc do xi ly nhanh. Tuy nhién, n6 chi hoat dong dung dbi véi hinh anh duoc
chiéu sang dong déu. Mot cach tiép can tuong tu, biéu dd entropy dugc sir dung thay vi ding
phuong sai, nhu dé xuat boi Kapur et al [2]. Trong khi do, y twong két hop cua phuong phap
Otsu va Kapur et al da duoc trinh bay nham t6i uu vu diém caa 2 phuong phap trén [3]. Ngoai
ra, phuo‘ng phap nhi phan anh thich nghi mé rong da dugc de xuat boi Moghaddam va Cheriet
ma c6 thé thyc hién mot s6 thao tac bd sung nhu wdc tinh nén da quy mo, tinh toan d¢ rong
dudng trung binh va dé cao dudng thang [4]. Cac phuong phap nhi phan anh gan day bao gdbm
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¥ tudng vé ngudng dua trén khu vuc bang céc két hop phuong phép Otsu va thuat toan SVM
(support vector machine), hoic dya trén SVM véi cac tinh nang cuc bd va céach tiép can dya
trén khu vyc nhanh hon [5-7].

Bai béo nay dé xuit giai thuat xur 1y anh ciing nhu diéu khién cho may ATM khau trang.
Véi giai thuat ndy, may ATM khau trang s& hoat dong tu dong khong can su can thiép caa con
nguoi; ¢ kha nang phat hién dugc khi c6 nguoi ding trude may ciing nhu nhan dién, luu tri
khudn mit cta ngudi ndy trong ngdy va phét hién xem nguoi nay da 1ay khau trang hay chua.

2. NOI DUNG CHINH

2.1. Thiét ké co khi

Ban v& thiét ké co khi va m6 hinh 3D may ATM khéu trang duoc thé hién lan lugt trong
Hinh 1 va Hinh 2. M6 hinh duoc thiét ké 1a dang budng khir khuan toan than, bén trong lap
dat Raspberry Pi 4 ciing camera Pi V2 IMX219 d thu nhan anh nguoi ding trong budng va
co ciu co khi dé day khau trang ra.
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Hinh 1. Ban vé thiét ké co khi may ATM khau trang

Hinh 2. M hinh 3D méay ATM khau trang
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2.2. Giai thuat diéu khién

Camera Kh&i xir ly . )
(Pi V2 IMX219) :> (Raspberry Pi 4) :> Khoi thue thi

Hinh 3. So d6 khéi diéu khién may ATM khau trang

Bét diu
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Thoi gian hién tai
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Reset database

Chuong trinh xtr 1y
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Nha khéu trang Canh bao

<&

Hinh 4. Luu db giai thuat didu khién may ATM khau trang

So d6 khdi diéu khién va luu do giai thuat diéu khién cia may ATM khau trang duoc thé
hién lan luot trong Hinh 3 va Hinh 4. Khi khai chay, hé théng s& yéu cau dang nhap tai khoan
quan tri. Sau do, hé thdng s& kiém tra thoi gian thuc, dam bao chi hoat dong trong khung gid
dugc cai dat sin nhu tir 7h sang dén 10h dém. Luc nay, hé thong mé camera thu anh va chay
chwong trinh xir Iy anh dé phaét hién co ngudi dimg truéc may hay khong; nhan dién, luu trix
khudn mat cia nguoi nay trong ngay va kiém tra xem nguoi Ny néu chua lay khau trang thi
diéu khién co cau co khi nha khau trang ra. Nguoc lai, néu nguoi nay da 1ay khau trang roi thi
hé thong phat canh béo ra loa, chup lai hinh anh va ghi nhan thoi gian, gui vé email quan Iy
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cai dat sin. Ngoai ra, vao cudi ngay khi hét gio may ATM khéu trang hoat dong thi chuong
trir3h s€ tu dong xda toan bo co s dix liéu la nhirng anh khudn mat caa nhitng nguoi da lay
khau trang trong ngay.

2.3. Giai thuat xi@r ly Khudén mat

Chuong trinh xur 1y
khuon mat

Y

got_mask =0 got_mask =1

'

Huén luyén nhan dién
khuon mat

<

A A
Két thac

Hinh 5. Luu d giai thuat xir ly khuén mat

Hinh 5 trinh bay leu dd giai thuat xir ly khudn mat. Do may ATM khau trang dugc thiét
ké két hop budng khtr khuan toan than nén nguoi sir dung khi budc vao budng may cé thé thao
khéu trang dé tang do chinh xac khi nhan dién, luu trit khuén mit va huan luyén ma khong lo
vén dé lay nhim virus. Dau tién, hé thong doc frame anh tir camera thu dugc, sau d6 ap dung
cac thuat toan tién xtr ly anh rdi phat hién khudn mat trong anh. Qua trinh nay duoc thuc hién
lién tuc cho dén khi c6 nguoi dung trudc camera. Lic ndy hé thong s& phat hién dugc khuon
mat, cat vang anh nho nhat chara khudn mit va dem di nhan dién trong co so dir liéu da huin
luyén. Néu khudn mit nay dugc nhan dién, tirc 1a da c6 trong co so dit liéu huan luyén thi
ngudi nay di lay khau trang trong ngay, bién got_mask duoc dat gia tri 1 dé hé théng phat
canh bao. Nguoc lai, néu nguoi nay chua 1iy khau trang trong ngay thi khudn mit cia nguoi
do6 s& khong duoc tim thay trong co sé dir liéu huan luyén. Bién got mask duoc dat gia tri 0
dé hé théng diéu khién co cdu co khi nha khau trang ra.

2.3.1. Tién xit ly anh
Anh dau vao duoc chuyén tir anh mau RGB sang anh xam. Tuy nhién, anh két qua thu

dugc thuong khdng min va con nhidu do mot s6 thanh phan nén qua rd nét. Bé lam min anh
va loai bé céc nhiéu nay, bd loc trung vi (median filter) dwoc dé xuat st dung.
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Bdng 1. So sanh phuong phép Niblack va Otsu

Tiéu chi Niblack Otsu
Thaoi gian thuc hién Cham Nhanh

Khong tét vi mat mot sb

Anh c6 d¢ sang thay doi Tot viing thong tin

Phu thuéc kich thudc

céc déi twgng trong anh Co Khong

Phu thudc tham sé Co Khéng

Phuong phap Otsu

Giai thuat dé xuat

Hinh 6. Két qua nhi phan anh

Budc ké tiép 1a chuyén anh tir anh x4m sang anh nhi phan. Phuong phap Niblack xac
dinh ngudng cuc bo dua trén viéc tinh toan gia tri trung binh va d6 léch chuan cuc b, do d6
1am 1& dugc cAc chi tiét trong anh nhung con ton tai cac nhidu cia nén. Trong khi d6, phuong
phap Otsu xac dinh ngudng toan cuc dura vao histogram dé phan chia cac diém anh vao 2 16p
tién canh (d6i trong) va nén sao cho khoang cach gitra cac diém anh trong mdi 16p la nho nhat
nén phuong phap nay khir nén cua anh kha tét nhung khong 1am rd nét duoc cac chi tiét. Bang
1 thé hién két qua so sanh gitra 2 phuong phap trén.

Do d6, mét phuong thuc két hop duge wu diém cua ca hai phuong phéap trén duoc dé
Xuit, d6 1a ap dung toan tir AND ddi véi hai anh két qua thu duogc sau khi nhi phan héa bang
phuong phap Niblack va Otsu. Sau do, phép hinh thai hoc gian nd va bo loc Gaussian dugc ap
dung dé Iy lai cac chi tiét bi mat va loai bo cac ddm nhiéu nho con s6t trong anh nhi phan.
Két qua so sanh giira giai thuat dé xuat véi phuong phap Niblack va Otsu dugc thé hién nhur
trong Hinh 6. Giai thuat dé xuat cho anh két qua tét nhat, gitr duoc cac dic trung co ban cua
anh dau vao.

2.3.2. Nhdn dién khudn mat

Phuong phap phét hién khuén mat dugc dé xuat Ia sir dung dic trung Haar-like két hop
Adaboost. Giai thuat nay s& tao mot khung cira s6 c6 kich thude xac dinh chira mot phan cua
birc anh, khung cira sé nay chinh 14 “anh dau vao” dung dé tinh toan. Khi quét khung cira s6
nay trén toan bo birc anh ta s& nhan dwoc vo 6 “anh dau vao”, voi mdi anh dau vao chuong
trinh s& xac nhan xem d6 co phai 1a mat nguoi hay khdng. Trong qua trinh tim kiém khuén
mit s& tim duoc nhiéu khung hinh chit nhat cting chira mot khudn mat hoic ¢é nhiing truong
hop nhan dién nham nhu trong Hinh 7. Sau d6, cac khung nay s& duoc gop lai thanh mot khung
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chir nhat bao quanh toan bo khudn mat; ddng thoi loai bo bt di két qua sai la nhitng khung

chix nhat khong chong lan véi cac khung con lai.

Hinh 7. Két qua cac khung cira s6 quét phét hién khudn mat

Cubi cuing, viing chir nhat bao quanh khuén mat
dugc cat ra dé dem nhan dién trong co s dit lidu da
huan luyén. Néu nhan dién duoc khudn mit tac 13
ngudi ndy da 1ay khau trang roi va nguoc lai.

2.3.3. Hudn luyén nhdn dién danh tinh khudn mt

Hinh 8 trinh bay luu d6 giai thuat hun luyén
nhan dién khudn mat mai vao co s dir liéu. Khi phat
hién dugc khudn mat méi, hé thdng sé dirng khong
nhan dién khudn mat nira ma chi save lién tuc du 300
tam anh khuén mat méi voi id 1a sb khudn mit dang
c6 trong co s¢ dir ligu cong thém 1.

Thuat toan huan luyén nhan dién khudn mit
duoc dé xuét 1a Local Binary Patterns Histograms
(LBPH) do tinh don gian, hiéu qua tuong ddi cao va
thoi gian thuc thi nhanh cia n6. Thuat toan nay dap
tmg duoc yéu cau huin luyén nhan dién khudn mat
trong thoi gian ngén ngudi budc vao, liy khau trang
va budc ra khoi buong may ATM khau trang. Két
qua cta qué trinh huan luyén nay 1a bd nhan dién
khudn mat mai, chaa tat ca cac khudn mit da nhan
dién truée d6 va khudn mat vira thém vao.

3. KET QUA
3.1. Thi cdng mo hinh

May ATM khau trang dugc thi céng thyc té nhur
trong Hinh 9. May hoat dong 6n dinh, khéng can su
can thiép cua con nguoi; c6 kha nang phat hién duoc
khi c6 nguoi dimg trude may cﬁng nhu nhan di¢n,
luu trir khudn mat cua ngudi nay trong ngay va phat
hién xem nguoi nay da 14y khau trang hay chwa dé
phét canh bao.

207

Huén luyén nhén dién
khudén mat

Tién xir 1y anh

Phét hién
khudén mat

Pém sb id khudn mait
n trong database

Y
Save anh khudén mat
v6iid = n+1

save 300 anh
khudén mat

Huén luyén nhén dién
LBPH

Y

( Két thuc )

Hinh 8. Luu db giai thuat xa Iy khuén mat
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Hinh 9. May ATM khau trang
3.2. Giao dién chwong trinh diéu khién

Giao di¢n dang nhp tai khoan quan tri thé hi¢n trong Hinh 10. Néu dang nhap sai
username hogc password, chuong trinh s€ hién thong bao nhu trong Hinh 11. Ngugc lai, néu
dang nhap thanh cdng s& xuat hién thong bao nhu trong Hinh 12.

e o o ADMIN LOGIN

Hinh 10. Giao dién ding nhap

|.| X '.V X

0 User hodc Password nhap sai 0 Dang nhap thanh cong

Hinh 11. Thong bao dang nhap sai tai khoan quantri  Hinh 12. Thong bdo dang nhap thanh céng

Hinh 13 trinh bay giao di¢n chinh cua chuong trinh sau khi dang nhap tai khoan quan tri.
Click vao biéu tugng mat ngudi deo khau trang dé hién thi anh thu duoc tir camera.
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@ AT KHAU TRANG

ATM KHAU TRANG

Hinh 13. Giao dién chinh chu’(mg trinh
3.2. Giai thuat xi ly khudn mat

Hinh 14 trinh bay két qua hién thi kh'i phég hién khudn mat va khéng nhan dién dugc
trong co so dit liéu, tirc 12 nguoi nay chua lay khau trang.

Hinh 14. Két qua hién thi ngudi chua 14y khau trang
Khi d6, chuong trinh s& save lién tuc 300 anh chira guong mit ciia nguoi ndy dé huan

luyén nhan dién nhu trong Hinh 15. Két qua huan luyén 1a bo nhan dién trainer mgi nhu trong
Hinh 16.

User.1.265.jpg User.1.266.jpg User.1.267.jpg User.1.268.jpg

¢ 6 € ¥

User.1.277.jpg User.1.278.jpg User.1.279.jpg User.1.280.jpg

Hinh 15. Két qua save anh chtra khuén mat mai dé huan luyén nhan dién
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The file is too large: 35,74 MB. Read-only mode.

%YAML:1.0

opencv_Llbphfaces:

threshold: 1.7976931348623157e+308

radivs: 1

neighbors: 8

grid_x: 8

grid_y: 8

histograms:

- !logpencv-matrix

rows: 1
cols: 16384
dt: f

data: [ 5.17751500e-02, 1.33136101e-02, 0., 1.03550293e-02,

.91715984e-03,
.47928996e-03,
.43786988e-03,
., 0., 0., 0.,
.47928996e-03,
.47928996e-03,
.40236686e-02,
.47928996e-02,
.95857992e-03,

P @ N P WP PO Do N e

8.

.62721891e-02, 7.39644980e-03, 8.87573976e-03,
.36686394e-02, 4.43786988e-03, 0., 0., 0., 8.87573976e-03,
., 5.91715984e-03, 1.18343197e-02, 2.21893489e-02,
0.

, 1.47928996e-03, 1.47928996e-03, 0., 0.,
0., 8., 0., 2.21893489e-02,

1.03550293e-02,
1.18343197e-02,
1.47928996e-03,
1.
1
0
4

62721891e-02,

.92307699e-02,
., 1.47928996e-
.43786988e-03,
, 1.47928996e-
., 0., 1.47928996e-03, 0., 1.47928996e-03, 0.,
.47928996e-03, 6., 0., 0., 0., 6., 6., 0., 0., 0.,

1.18343197e-02, 0.,
0., 6., 0., 0., 6.,
0., 6., 0., 0., 6.,
1.47928996e-03, 0.,
02, 1.18343197e-02,
0., 1.47928996e-03,
03, 1.47928996e-03,

8.

’

r

]
a.
]

’

r

0.,
0.,

Hinh 16. Két qua bo huan luyén nhan dién chtra khudn mat méi thém vao

Hinh 17. Két qua canh bao khi nhan dién dugc khudn mit da hudn luyén

Sau khi huén luyén nhan di¢n khuon mét mai, néu nguoi nay quay lai lan thir hai trong
ngay thi s€ bi canh bao la da lay khau trang nhu trong Hinh 17. Dong thoi, hé thong s€ phat
canh bao ra loa, chup lai hinh anh va ghi nhan thoi gian, gii vé email quan 1y cai dat san.
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Bang 2. Thong ké két qua thuc nghiém nhan dién khuén mit

Khudn mat | S6 lugng anh th i cAhuanhuén z Khiﬂdé . bo qhinh
uyén (anh) huan luyén (anh) xac
1 300 0 300 100%
2 300 0 300 100%
3 300 0 300 100%
4 300 0 300 100%
5 300 0 300 100%
6 300 0 300 100%
7 300 0 300 100%
8 300 0 300 100%
9 300 0 300 100%
10 300 0 300 100%
11 300 0 300 100%
12 300 0 300 100%
13 300 0 300 100%
14 300 0 300 100%
15 300 0 300 100%
16 300 0 300 100%
17 300 0 300 100%
18 300 0 300 100%
19 300 0 300 100%
20 300 0 300 100%

Két qua thuc nghiém giai thuat xu Iy anh khudén mat duoc trinh bay trong Bang 2. Lan
luot chyp anh 20 nguoi, méi ngudi 300 anh 1am dir liéu dau vao. Két qua cho thay giai thuét
tién xir ly anh thuc hién rat tot khi phat hién khudn mat, nhan dién khuén mit chwa huan luyén
chinh x&c 100%. Véi khuén mat méi thi giai thuat LBPH cho két qua sau khi huan luyén 1a
nhan dang lai v4i @6 chinh xac 100%. Pat dugc ti [€ cao nhu vay 1a do bai toan dat ra vai may
ATM khau trang chi 1a x4c dinh nguoi da 1ay khau trang hay chua, tirc 12 khudn mat da duoc
huan luyén nhan dién chwa chir khdng yéu cau dinh danh chinh xac khudn mit nay 1a ai trong
s6 nhirng ngudi di 14y khau trang. Trong khi d6, & cac bai toan dinh danh khéc, yéu cau dit ra
1a phai xac dinh duoc chinh xac danh tinh cua dbi twong nén két qua thuong khé dat duoc do
chinh xac tuyét di, s& co sai st nham 13n nhat dinh d6i twong nay sang ddi twong kia do nhiéu
yéu té nhu giai thuat xur ly, nhiu méi truong, v.v.

4. KET LUAN
Bai bao da trinh bay giai thuat diéu khién ty dong cho may ATM khau trang. Nho vao
giai thuat nay, san pham da dugc chitng minh cé kha nang hoat dong tu dong ma khéng can

su can thiép cua con nguoi; €6 kha nang phat hi¢n, nhan dién khudn mét va chi phat khéu trang
cho moi nguoi mot 1an moi ngay. Trong twong lai, tac gia du dinh phat trién thém trén cac may
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khac nhu ATM gao, ATM duong. .. dé phuc vu mién phi cho nguoi dan lao dong nghéo kho,
phéat huy tinh than tuong than tuong ai cta dan toc.

TAI LIEU THAM KHAO

1. Otsu N. - A threshold selection method from gray-level histograms, IEEE Transactions
on Systems, Man, and Cybernetics 9 (1) (1979) 62-66.

2. Kapur J., Sahoo P., Wong A. - A new method for gray-level picture thresholding using
the entropy of the histogram, Computer Vision Graphics and Image Processing 29 (3)
(1985) 273-285.

3. LechP., Okarma K., Wojnar D. - Binarization of document images using the modified
local-global Otsu and Kapur algorithms, Przeglad Elektrotechniczny (2015) 71-74.

4. Moghaddam R. F., Cheriet M. - AdOtsu: An adaptive and parameterless generalization
of Otsu’s method for document image binarization, Pattern Recognit 45 (6) (2012)
2419-2431.

5. Michalak H., Okarma K. - Region based adaptive binarization for optical character
recognition purposes, International Interdisciplinary PhD Workshop (2018) 361-366.

6. Michalak H., Okarma K. - Fast adaptive image binarization using the region based
approach, Artificial Intelligence and Algorithms in Intelligent Systems (2019) 79-90.

7. Xiong W., Xu J., Xiong Z., Wang J., Liu M. - Degraded historical document image

binarization using local features and support vector machine (SVM), Optik 164 (2018)
218-223.

ABSTRACT
DESIGN AND CONSTRUCTION OF THE FACE-MASK ATM

Tran Hoan*, Tran Thi Nhu Ha
Ho Chi Minh City University of Food Industry
*Email: hoantran205@gmail.com

The world in general and Vietnam in particular are facing many difficulties since the
Covid-19 pandemic appeared. Charity activities expressing the spirit of "good leaves protect
torn leaves™ are spreading across the country and seem to have never been more necessary
than at this time. One of them is the face mask ATM, which was born in the context that Ho
Chi Minh City has just had a regulation that requires people to wear masks in public. However,
the current face mask ATMs are all semi-automatic and require an operator for the machine to
release the mask. This paper presents an automatic control algorithm for a face mask ATM,
capable of detecting and recognizing faces and only distributing masks to each person once
per day.

Keywords: Image processing, face mask, ATM, face recognition.
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