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TOM TAT

Covid-19 da gay ra rat nhiéu tac dong tiéu cuc dén cudc séng hang ngay clia con ngudi. DE ngan
chan sy lan truyén cla dich bénh, mét loat cac bién phap phong chéng déa dugc dp dung, bao
gom viéc deo khiu trang, st dung dung dich sat khuan va kiém tra nhiét do co thé. BE giam chi
phi va tang hiéu qua trién khai, céc phuong phap nay da duac tich hop vao mot thiét bi duy nhét.
Mét nhom tac gia tai Pai hoc Bach khoa TPHCM da thuc hién mét nghién ctu va thiét ké mét mo
hinh hé trg phong chéng Covid-19. M6 hinh nay dugc thiét k& vdi tri tué nhan tao dé quét thé
nhan dang va kiém tra su deo khu trang chinh xac. Ngoai ra, thiét bi c6 thé kiém tra nhiét d6 co
thé va tu dong phun dung dich sat khuan dé ddm bao su an toan. Khi hoat déng, may cung cap
hudng dan va céc canh bdo thong qua giong néi dé hé trg ngusi sir dung. Cong nghé Internet
of Things (loT) dugc s&r dung dé két néi cac thiét bj va quan ly d liéu. M6 hinh nay da dugc kiém
chiing la hoat dong hiéu qua trong viéc hé trg phong chéng Covid-19. Du dai dich da qua di, cac
mo hinh nay van cé thé tiép tuc dugc nghién clu, phat trién va san xudt véi chi phi pht hop dé sur
dung trong céac khu vuc cong cong va cac ca quan nha nudc vaéi nhiéu muc dich khac nhau. Viéc
st dung cac mo hinh nay c6 thé dem lai su an toan va ddm bédo cong khai cho cac co quan nha
nudc, truong hoc va cac khu vuc cong cong, gitp hé trg cac bién phap phong chéng bénh trong
tuong lai.

Tu khoa: Thiét ké, Cong nghé IoT, Tri tué nhan tao

TONG QUAN

Thanh phé H6 Chi Minh di d6i mit v6i nhiéu kho
khén do dai dich COVID-19, v6i mdi ngay ghi nhin
khodng 8000 ca mic bénh, lam qua tai hé théng y t&*.
Trong béi canh d6, khi thanh phé mé& ctia lai cac dia
diém va doanh nghiép dia phuong d€ phuc héi kinh t&
va gido duc, viéc quan ly va giam sat nghiém ngét qua
trinh gidn cich 13 cin thiét € tranh lay nhiém?2. D&
dép ung tinh hinh khi d6, mét hé théng Check-in IoT
da dugc phét trién va trién khai tai cdc toa nha va dia
diém cong cong dé gidm sat va quin Iy ngusi vao ra3.
Hé théng nay da dugc thi nghiém tai HCMUT cho
théy hiéu qua trong viéc kiém tra trang thai [D-nhiét
do-khau trang va thoi gian hoan tit kiém tra ban dau
1a khoang 18 gidy. Su ra doi cta hé théng nay gitp
dam bao sy gidn cach xa hoi va hiéu qua trong qud
trinh quén ly va gidm sat ddim doéng nguoi vao khu
viic dong ngudi theo so d6 nguyén ly hoat dong nhu
Hinh 1.

HE THONG loT CHECK-IN
Mé ta hé théng
Tén goi san phdm: Hé théng IoT Check-in IoT .

Céu tric san phdm: Khung hinh chi nhat.

Khung san phdm: dugc lam tit 70% tdm nhom va 30%
thép khong gi ¢6 thé chiu dugc cac diéu kién thoi tiét.
Phin mdy anh: ndm & gitia bén trai chia mdy, la mot
may anh 720p30 dugc st dung d€ doc ma vach ID cia
sinh vién, mi QR tiém chung, dugc st dung dé€ xac
dinh mot nguoi, cing nhu kiém tra trang thiét bi khiu
trang cho nguoi st dung.

Phin cam bién: la cdm bién duya trén nhiét ké thong
thuong da dugc chiing nhan béi B Y té€ Viét Nam.
Phan voi phun: la mét voi phun tu dong phun ra dung
dich rtia tay khi nguoi diing dat tay lén.

Phan 4m thanh: 13 mét loa Bluetooth bdo cho ngudsi
dung va cac ving xung quanh khi c¢é nghi ngs vé
nhiém bénh.

Phan xti ly: stt dung mot mdy tinh mini da ndng (hién
taila Raspberry Pi 4 Model B) d€1uu trii va xt Iy tat ca
cac dii liéu tiém nang tli cac phan khac clia hé thong.

Nguyeén li hoat déng

Dé€ stt dung may kiém tra deo khéu trang va xac thuc
ID, ngudi st dung phai tuan theo chubi cac budc sau
day theo dtng thu ty (Hinh 2 va Hinh 3):

Trich dan bai bao nay: ThaiP A, L& TL, Vuong THN, Vi N P T, Phung T H, Nguyén T H, Nguyén Q M. Thiét
ké hé théng check-in lot phuc vu kiém soat quy dinh 5k ctia b y té. Sci. Tech. Dev. J. - Eng. Tech. 2025;

8(3):2565-2572.
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Biin ghi trén cor
die ligu
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Voi phun chm (mg
hang ngoat

Cam bién nhigt ké
Raspberry Pi Model B 1.5GHz

Loa Bluetooth

Hinh 1: So d6 nguyén ly hoat dong clia toan hé
théng

« Budc xdc thuc: Ngudi st dung st dung thé ID
hodc ma QR tiém chiing va dua né vao phan
Camera. Sau d6, mdy sé doc ma vach hodc ma
QR dé€ tao mot ban ghi check-in lién két véi
ngudi dung.

o Buédc nhén dién khiu trang (chic ning phu):
Ngudi stt dung hién thi khudn mit ctia minh cho
mdy dé€ kiém tra trang thiét bi khiu trang cua
ho. Néu trang thiét bi khong du, may sé canh
bio qua phdn Am thanh. Phin nhéan dién nay
chtta mét mo hinh cho phét hién khuon mat va
mot moé hinh cho nhén dién khéu trang, cho mot
khuon mat dugc phat hién.

o Buéc do nhiét do co thé: Nguoi stii dung ding
trudc cam bién nhiét d6. Mdy sé do nhiét do,
néu két qua 16n hon 38 do C, mdy sé canh bao
qua phan Am thanh dé cich ly cin thiét.

o Budc rtia tay: Ngudi dung sé dit tay ctia ho 1én
vOi nudce va rua tay, sau dé dugc phép vao bén
trong khuon vién.

Bang 1 thé hién thong s6 ky thuét ctia hé théng IoT
Check in. Hé théng check in IoT dugc thiét ké va ché
tao thuc t€ nhu Hinh 4 dya trén khung san phdm t&i
uu kich thuéc da thiét ké truée d6 (Hinh 5).

PHUGONG PHAP NGHIEN CUU

Phuong phdp

Phan kho nhét trong viéc xay dung mdét may nhu thé
nay la phan xu ly, ddc biét 1a trong viéc xt ly anh, ma
lién quan chit ché dén nganh cong nghiép hoc may,
hoc cdu truc sau dang chua hoan thién. Vi chung
toi dang lam viéc v6i phén cling thdp nhu Raspberry
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Cdnh bdo sal
g tin bang
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Hinh 2: Luu d6 hoat dong clia may check-in loT

Bang 1: Théng s ky thuat hé théng iot check-in

Dién ap: 5.1V
Mau sdc: Tring

Phéan cam bién: 14y tu
nhiét ké

Phan voi phun: Khoang cach cim ting héng ngoai

Cong sudt tiéu thu t6i da:
~20W
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Hinh 3: Luu d6 xt ly théng tin dé két luan céac
trudng hop ngudi Check-in dugc phép hay khong
duoc phép di qua

ax

Hinh 4: May thuc té (trai) va thiét ké 3D clia n6 bang
phan mém Inventor (phai)

Hinh 5: Khung san phdm sau khi ti uu kich thugc

Pi 4, chung t6i quyét dinh l4p trinh phan nhéin dién
nay bing C++ véi OpenCV dé€ dat hiéu qua t&i da*”.
Ngoai ra, ching tdi sé xem xét hé thong co s dii liéu
clia san phim.

M6 hinh thucté

Hé théng hoc cdu triic séu

Déi v6i phin nhan dién khuon mdt, ching téi sé st
dung mo hinh mdc dinh tit OpenCV, d6 la bd nhin
dién khuon mat ResNet SSD. M6 hinh nhén dién nay
manh mé hon d6i vé6i viéc nhan dién khuon mat khi
deo khéu trang hon so v6i bo phan loai Haar Cas-
cade®.

Doi véi phat hién khiu trang, chung toi sé stt dung
mot s6 mo hinh hoc ciu truc sdu phé bién cho phan
loai nhu Hinh 6, v6i ddu vao la phan khuon mét dugc
phét hién & budc nhin dién khudn mat phia trén va
déu ra la phan loai nhi phe‘ln7 (deo khiu trang hodc
khong deo khiu trang):

« Mang No-ron Da Tang (MLP)
« Mang No-ron Tich Chap (CNN)

Max-Peoling Flatten Demse

@/

Cenvalution Max-poaling Convolution
g

3

n3units Output

Input Hidden Layer Output

Output

Hinh 6: Mang no-ron truyén thdng da tang (trén) va
Mang no-ron tich chap (dudi)

Chung t6i da hudn luyén ca hai mé hinh béing cach
sti dung mot tp di liéu gébm 4000 hinh dnh, gém
50% dugc gdn nhén 13 “unmasked” (khong deo khiu
trang) va 50% dugc gan nhan “masked” (da deo khiu
trang). Trong d6, nhiing trudng hop khéu trang dugc
deo sai cdch cling ndm trong s6 50% khudn mit khong
deo khiu trang. Chung t6i da chon loc va stt dung
hinh anh mang nhiéu loai kh4u trang khac nhau, bao
gom ca khiu trang y t€ thong dung, khiu trang vai,....
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Phén cting dugc st dung d€ huén luyén 1a Intel Core
i7 10750H 2.6GHz.

Thuét toan t6i wu hdéa 1a SGD va ham mét mat la ham
entropy chéo nhi phan:

L(0) = ~ylog(0)+ (1 -)log(1-0) (1)
Trong d6: yla nhan dung ctia mau di liéu, ¢6 gid trila
0 hoac 1.

ola diu ra du dodn ctia mo hinh, 1& mét s6 thuc trong
khoang tii 0 dén 1, dai dién cho xdc sudt mau di liéu
thudc vao 16p duong.

Chung t6i stt dung biéu d6 Training Loss va Training
Accuracy dé€ theo doi va danh gid hiéu suit ctia mé
hinh theo thoi gian trong suét qua trinh huén luyén
(Hinh 7).

Training Loss and Accuracy

o
o

Loss/Accuracy
o
>

i haiM

0.2 - —— val_loss
- train_acc ’&\’\—’\/
— val_acc
0‘0 2‘5 SIO 7‘5 ld,O 12‘ 5 15‘ 0 17‘,5
Epoch #
Hinh 7: Biéu d6 Training loss va Training accuracy

Trong nghién ctiu nay, chiing t6i da dat dugc két qua
thich hgp véi sy thay d6i hanh vi cia con ngudi trong
giai doan ting dung hé théng va dai dich Covid-19
dién ra. Ban d4u, khi théi quen deo khé&u trang chua
rong rai do con ngudi chua nhén thiic dugc tac dung
ctia viéc deo khéu trang, chiic ning nhan dién khudn
mat c6 deo khiu trang hay khong deo khiu trang dong
vai tro quan trong trong viéc nhac nhé viéc deo khiu
trang. Tuy nhién, trong thoi gian ngin, khiu trang tré
thanh vat bat ly than va cé tac dung rét tdt trong viéc
phong chéng Covid-19. Do d6, chtic ning nhén dién
kh&u trang tré thanh chiic ning phu va khong st dung
nita d€ tranh lang phi, vi hau hét moi ngudi deo khiu
trang ddy du trong thoi gian thuc hién nghién ctiu.

Co'sédirliéu hé théng

Dé6ivéi co s dii liéu ctia ching toi, chung toi st dung
mot co 6 dii liéu quan hé, cu thé1a MySQL (Hinh 8),
sé dugc dat trén mot mdy chu trung tam va cé thé
dugc truy cip khi cin thiét.

Dud6i day 1a danh sach chiic ndng phdn mém va thiét
bi dugc sti dung trong Bang2va cac dii liéu rang budc
ctia phin mém trong Bang3 dugc st dung trong hé
thong.

Server IoT

Hinh 8: Tuong tac gilta cac co s& di liéu ctia hé
théng

KET QUA NGHIEN CUU VA THAO
LUAN
DéE kiém tra do chinh xdc ctia m6 hinh hoc c4u tric
sau trén khudn mét, chiing téi da st dung 10.000 hinh
anh khong dugc danh nhan va dp dung ca hai mo hinh
dé suy ludn. Sau do, ching toi da so sanh két qua véi
nhin thuc té. Chung t6i da stt dung tap dit liéu kiém
dinh d€ dénh gid hiéu qua ctia m6 hinh sau qua trinh
huén luyén va da ngau nhién hoa trong s ctia cdc mod
hinh va huin luyén ching nhiéu lan.
Két qua cho th&y m6 hinh CNN c¢6 d¢ chinh xdc téng
thé t6t hon so v&i mo6 hinh MLP, nhu dugc thé hién
trong Bang 4. Diéu nay c6 thé dugc giai thich boi vi
CNN c¢6 kha nédng xt ly di liéu anh phtic tap va cé
kich thudc 16n t6t hon so véi MLP. CNN c6 kha ning
hoc dugc céc dic trung cuc bo trong anh qua viéc st
dung cac bd loc tich chap, giip nang cao kha ning dai
dién va téng quat hoa cia mé hinh trén di liéu kiém
tra. Trong khi d6, MLP khong c6 kién thtic vé ciu truc
khong gian ctia dii liéu anh, diéu nay giai thich tai sao
md hinh nay thudng khong c6 kha ning xu ly dugc
dii liéu anh phiic tap.

Bang 4: So sanh d6 chinh xacxac thuc
giita MLP va CNN

Do chinh x4c x4c thuc MLP ~ 95%

Do chinh xac xdc thuc CNN  98.54%

Méy dugc thiét ké dé€ hoat dong hiéu qua trong moi
diéu kién thoi tiét nhu mua, ndng hay ngap lut ma
khong anh hudng dén do chinh xac cta két qua do
nhiét do. Ngoai ra, thiét ké nhe va dé dang di chuyén
gitp cho viéc sti dung dugc linh hoat hon. Hé thdng
cung cdp mot ting dung d€ cap nhét thong tin vac-xin
cho ngudi dung, thong tin nay sé dugc kiém tra va
déng bo trén co s& di liéu cia HCMUT. Ung dung
ma hé thong cung cdp cho phép quan trj vién tra ctiu
thong tin vao/ra ctia ngudi diing va xem thong ké Iuu
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Bang 2: Danh sach chiic nang phan mém va thiét bi

TT

1

Chtic ning

Phan mém trén may IoT

-Nhén dang danh tinh ngudi vao truong (thong tin ca
nhén va vic-xin)

-Kiém tra tinh trang deo khéu trang. (d4 loai bo chiic
nang)

-Kiém tra nhiét do.

-Cénh béo, thong bdo két qué kiém tra.

-Luu tri dit liéu cuc bd

-Reset phdn mém, may IoT

-Module Bong bé dii liéu cuc bo va Co sg dii liéu
(CSDL)

-Téap trung (c4n mang wifi)

Ung dung cho cédn bo quan Iy

-X4c thuc

-Giao dién Khai thong tin vacxin

-Giao dién Xac nhén thong tin vacxin.

-Quan ly cau hinh

-Giao dién Tra ctiu théng tin ra-vao ctia Cén
bo/Gidng vién/ Sinh vién (CB/GV/SV)

-Céc thong ké Iuu lugng ngudi ra-vao hing ngay & cic
cOng/vi tri.

-Trich xuét dit liéu thong tin ra-vao ctia CB/GV/SV

Service APIs dong bo dii liéu (APIs)

- APIs dong b dii liéu check-in gitta MayloT_Local
& IoTDb

- APIs dong bo dit liéu check-in gitta IoTDb va CSDL-
TT cta truong.

Thiét bi trén mdy IoT (Accessory)
- Méy tinh PC-mach.
- Camera (doc barcode thé CB/SV; kiém tra khiu

Ghi chu

Phian mém

Phian mém

Phin mém

Phan cting Thiét bi cling

trang)
- Sensor cam bién nhiét do.
- Thiét bi phun khdng khuén tay.

- Man hinh video huéng dan va tuong téc.

- Hé thong day tich hop cac thiét bi.

lugng khach thim quan. Ngoai ra, quan tri vién ciing
6 thé cau hinh céc thong tin hoat dong ctia may IoT
nhu d6ng bo dii liéu thai gian va cic nhém hoat dong
cua chtic nang. Két qua van hanh thuc t€ clia may
dugc thé hién trong Hinh 9.

Hinh 9: K&t qua van hanh may tai HCMUT

KET LUAN

Trong béi canh phong chong Covid-19, viéc xac dinh
ngudi vao truong la rat quan trong. Hé thong da dugc
thiét ké dé€ doc ma vach trén thé nhan vién, sinh vién
va khdch, kiém tra tinh trang tiém chung, do nhiét
d0, va xac dinh viéc deo khéu trang béng tri tué nhan
tao. Hé thong ciing luu tri thong tin va di liéu vé
luu lugng ngudi vao ra cdng trudng va khudn mit cta
nhiing ngudi vao va ra. Viéc st dung hé thong nay sé
gitp quan ly viéc vao ra ctia nhén vién, gidng vién,
sinh vién va khdch trong thdi gian dich bénh hién tai
dé phuc vu cho cong tac gidng day va hoc tap. Trong
tuong lai, nhém téc gid sé xdy dung mot hé thong
phin mém-thiét b tich hgp d€ dép ung cic yéu cau

2569



Tap chi Phdt trién Khoa hoc va Céng nghé - Ky thudt va Céng nghé 2025, 8(3):2565-2572

Bang 3: Cac rang budc chiic nang ctia phan mém va thiét bi

TT

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

Rang budc
Phan mém

T6ng Thoi gian kiém tra danh tinh-nhiét do khong qua 05 gidy.
+ Thai gian luu tri di liéu check-in xuéng IoT_LocalDb: 1-2 gidy.

Module Kiém tra danh tinh-véc xin

+ Thoi gian kiém tra danh tinh 2 - 3 gidy véi di liéu “Info User” tai IoT_LocalDb dat
30.000 trit 150.000 ngudi dung.

+ Khi khong tim thdy thong tin CB/GV/SV, module can xuit ra thong bdo qua man
hinh va 4m thanh. + Khoang cach tli camera t6i thé CB/SV: 0.1 trli 0.5 m

Module kiém tra tinh trang deo khéu trang (da loai bo chiic nang)
+ Thai gian kiém tra: 2-3 gidy.

+ Khoang céch tii camera t6i thé CB/SV: 0.3 - 1 m

+ Nhan dién dugc cdc tinh hudng deo khiu trang khac nhau.

Module kiém tra nhiét do
+ Thoi gian kiém tra: 2-3 giay.
+ Do nhiét d6 ding véi cc tinh hudng gia dinh vdi sai s6 cho phép.

Module Canh bdo va nhic nhg
+ Module canh béo nhic nhé c6 thé nhén dii liéu tuy chinh tii 3 module check danh
tinh-nhiét do.

+ Phat ra canh béo thong qua tin hiéu dén-am than theo dung bang ciu hinh
Thiét bi

Thiét bi phai ddm bao céc chiic nang va co dong

+ Quét thé, nhan dang deo khau trang

+ Canh bdo va nhic nha két qua kiém tra

+ Man hinh huéng dan céch st dung, hién thi thong tin
+ Do nhiét do

+ Rua tay tu dong

+ C6 banh xe di chuyén

Thiét bi phai c¢6 khé nang thay thé va b sung dung dich s4t khudn nhanh chéng.

+ Thoi gian thay thé va bd sung dung dich: 5 - 10 phat.

+ Dung dich st khudn dat tiéu chuén theo hudng dan ctia Bo Y t€. Dung dich sét
khudn dang nudc, khong bo phu gia Glycerin.

+ Khoang céch dép ting tii ban tay t6i cdm bién: 0,1 - 0,2 m

nay. Méy c6 kha ning doc ma vach trén thé, kiém tra
nhiét d¢ va tinh trang deo khéu trang va canh béo khi
c6 truong hgp khong hop 1é. Ngoai ra, may sé dugc
tich hop véi thiét bi phun dung dich ria tay va man
hinh hién thi video huéng dan d€ tuyén truyén va hd
trg cac nhén vién, giang vién, sinh vién va khach. Hon
niia, hé thong sé c6 kha nang dong bo hoa dii liéu véi
o s§ dii liéu vé thong tin tiém ching, thoi gian vao-
ra, nhiét do va tinh trang deo khiu trang ctia ngudi
dung tai HCMUT. Dong thoi, nhom téc gia sé phat
trién moé hinh hoc céu tric sau cho nhiing chtic ning
ctia hé thong va dua ra két luan vé do chinh xdc vakha

néng téng quat hda ctia mo hinh.

DANH MUC TU VIET TAT

IoT: Internet of things

ID: Identification

QR: Quick Response

MLP: Multilayer perceptron

CNN: Convolutional neural network
APIs: Application Programming Interface
SGD: Stochastic gradient descent

MySQL: My Structured Query Language
ResNet: Residual neural network

SSD: Single Shot MultiBox Object Detector
OpenCV: Open Computer Vision
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XUNG POT LO1iCH

Nhoém tac gia xac nhén khong c6 xung dot lgi ich lién
quan dén cong trinh nghién ctu.

PONG GOP CUA TAC GIA

Nhom téc gia lap trinh bing C++ v6i OpenCV trén
phén cting Raspberry Pi 4 d€ xua ly hinh dnh va st
dung phian mém Autodesk Inventor d€ thuc hién thiét
ké. Céc thanh vién déu c6 dong gop nhu nhau trong
nghién ctiu nay.

LGOI CAM ON

Nhoém nghién ctiu xin cdm on Truong Pai hoc Bach
Khoa, PHQG-HCM da h6 trg thai gian, phuong tién
va co s vat chit cho nghién ctu nay.

TAILIEU THAM KHAO

1. La VP, Pham TH, Ho MT, Nguyen MH, Nguyen KLP, Vuong TT,
et al. Policy Response, Social Media and Science Journalism for

the Sustainability of the Public Health System Amid the COVID-
19 Outbreak: The Vietnam Lessons. Social Public Health System
and Sustainability . 2020;12:2931.

. Tran LTT, E-O M, Vo DP, P-V D, V-N H, Cassim R, et al. The COVID-

19 global pandemic: a review of the Vietnamese Government
response. Journal of Global Health Reports (2021). 2021;5.

. Herbert J, Horsham C, Ford H, Wall A, Hacker E. Deployment

of a Smart Handwashing Station in a School Setting During the
COVID-19 Pandemic: Field Study. JMIR Public Health Surveill
(2020). 2020;6(4).

. Bradski G, Kaebler A. Computer Vision with the OpenCV Library,

Learning OpenCV (2008). vol. 1; 2008.

. Ismail AP, Aziz FAA, Kasimand NM, Daud K. Hand gesture recog-

nition on python and opencv. In: IOP Conference Series: Mate-
rials Science and Engineering (2020). vol. 1 of 012043; 2020. p.
1045.

. Nguyen VD, Tran KXHN, Nguyen VC, Debnath NC. Robust

and Real-Time Deep Learning System for Checking Student At-
tendance. Journal of Advances in Information Technology .
2021;12:296-299.

. O’'SheaK, Nash R. An Introduction to Convolutional Neural Net-

works. Neural and Evolutionary Computing. 2015;2(4).

2571



Science & Technology Development Journal - Engineering and Technology 2025, 8(3):2565-2572
a Open Access Full Text Article Research Article

Design of an loT check-in system controlling the ministry of
health’s 5k regulation

Thai Phuoc An 2, Le Thanh Long %", Vuong Thi Hong Nhi 32, Vu Nhu Phan Thien 2, Phung Tran Hanh '2,
Nguyen Thanh Hai -2, Nguyen Quang Minh -2

ABSTRACT

Covid-19 has had many negative impacts on people's daily lives. To prevent the spread of the dis-
ease, a series of preventative measures have been implemented, including wearing masks, using
Use your smartphone to scan this sanitizing solutions, and checking body temperature. To reduce costs and increase effectiveness,
QR code and download this article these methods have been integrated into a single device. A group of authors at the Ho Chi Minh
City University of Technology have conducted a study and designed a support model for Covid-19
prevention. This model is designed with artificial intelligence to scan identification cards and accu-
rately check for mask-wearing. Additionally, the device can check body temperature and automati-
cally spray sanitizing fluids to ensure safety. When in operation, the machine provides guidance and
warnings via voice to support users. Internet of Things (IoT) technology is used to connect devices
and manage data. This model has been proven to be effective in supporting Covid-19 prevention.
Although the pandemic has passed, these models can continue to be researched, developed, and
produced at a suitable cost for use in public areas and government agencies for various purposes.
The use of these models can provide safety and ensure transparency for government agencies,
schools, and public areas, helping to support disease prevention measures in the future.

Key words: Design, loT technology, Artificial intelligence
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