ISSN: 1859-2171

e-1SSN: 2615-9562 TNU Journal of Science and Technology 225(06): 343 - 348

NGHIEN CUU, THIET KE, CHE TAO VA UNG DUNG MAY PO THAN NHIET
KHONG TIEP XUC CHONG DICH COVID 19

Pham Thanh Long”, Vii Vin Tién, Lé Manh Pat, Lam Vin Thién
Truong Pai hoc Ky thudt Cong nghiép - PH Thai Nguyén

TOM TAT

Trén thi truong c6 nhiéu loai may do than nhiét nhung chung chua déap tng cac tiéu chi chéng dich
cot yéu. Vi du nhu céc thiét bi khong c6 kha nang khong tiép xuc v6i da va do toc do cao trong khi
van dam bao d6 chinh xéac va chinh xéac lap ciia két qua do va truyén thong Bluetooth nham cach ly
hoan toan. Bai bao nay trinh bay mot nghién ctru khic phuc cac nhugc diém trén. Bang cach bd
sung mdt cam blen tiém can duogc bd tri dong truc voi cam bién nhiét hong ngoai, viéc 6n dinh
khoang cach lay mau d cho do chinh xac tot. Két qua kiém tra cho thdy da dap tmg cac tiéu chi
dit ra 1a hd tro tim soat dich ¢ noi dong nguoi. May da dugc Gng dung ¢ Bénh vién A Thai
Nguyén, Tinh Doan Thai Nguyén, nha may Z117 B6 Quéc Phong. ..

Tir khéa: Do thdn nhiét khong tiép xiic; hong ngoai; tiém cdn; nhiét do; Bluetooth.
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COVID-19 INFECTION
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ABSTRACT
There are many types of body temperature gauges on the market but they do not meet the essential
anti-epidemic criteria. For example, those devices are not able to non-contact skin and measure
high speed while ensuring the accuracy and repeatability of measurement results and Bluetooth
communication for complete isolation. This paper presents a study to overcome the above
disadvantages. By adding a co-located proximity sensor to the infrared heat sensor, stabilizing the
sampling distance gives good accuracy. The test results show that the criteria set for supporting
epidemic screening in crowded areas have been met. The device has been applied in Thai Nguyen
A Hospital, Thai Nguyen Province Group, Z117 Ministry of Defense factory...
Keywords: Non-contact body temperature measurement; infrared; asymptotic; temperature;
Bluetooth.
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1. Mé dau

S6t 1a mot trong nhimng biéu hién dién hinh
ctia ngudi nhiém virut Corona.Viée nhan biét,
cich ly nguoi co biéu hién nhiém bénh la
khau quan trong hang dau trong phong chdng
dich bénh. Dé nhan biét sét & cac cong d@)ng
sO luong 16n nguoi ta st dung may do than
nhi¢t. May do than nhiét dugc chia lam hai
loai. Loai tht nhéit, camera anh nhiét kiém tra
nhanh chéng toan than song gia thanh rat cao,
dén hang tram triéu dong [1], [2] kho c6 thé ap
dung dién rong cho phong chéng dich. Loai
thir hai 1a cac thiét bj kiém tra cam tay, ban
mAu tha céng thong qua viéc bam nut [3]. Han
ché cta cic may do cdm tay ndy trong qua
trinh ding thir c6 may nhuoc diém nhu sau:

- May c6 mot cam bién hong ngoai duy nhét
nén khoang cach 1dy mau khong 6n dinh, diéu
nay anh huong dén két qua do [2];

- May do & khoang cach quéa gan c6 thé cham
vao da, khong thoa man tiéu chi cach ly;

- May xtr 1y cham kho c6 thé kiém soat dam
déng trong thoi gian ngan, day 1a tinh hudng
O cac cua ra vao cac cong ty, cac truong hoc,
bénh vién...

Bai bdo tap trung giai quyét ba van dé trén dé
c6 mot thiét bi ré tién, do chinh xdc dam bao
va téc do lay mau cao phuc vu chdng dich,
thich hop voi moi do tudi, gidi tinh va vi tri
do [4], [5]-

2. Thiét ké ciu tric may

Thanh phin co ban cia may do vin 1a mét
cam bién nhiét héng ngoai, loai cam bién
dugc st dung ¢ day la MELEXIS MLX
90614 dugc khuyén céo co Gng dung cho y
khoa [6]. Tuy nhién, qua trinh tht nghiém
lam viéc doc 1ap, cam bién nay cho két qua do
khong on dinh, két qua do phy thudc khoang
céch do v6i cing mot mau. Dicu nay din dén
yéu cau 6n dinh khoang cach 1dy mau. Van dé
dat ra ¢ day la khoang cach nay la bao nhiéu
thi cho ra nhiét d6 dung, vin dé& nay duoc
trinh bay & khao sat chuyén sau tai myc II.

Pé cach ly di1 an toan giira ngudi do va ngudi
dugc do may duoc bd sung két ndi bluetooth
dé truyén két qua dén mot hay nhiéu ngudi st
dung dién thoai chay nén tang androi co trach
nhiém theo ddi két qua do.

Hinh 1 cho thiy so d cu tric cua may do
than nhiét khong tiép xtc theo thiét ké cua
nhom téc gia.

Céc chirc nang chi yéu bao gom:

- Po nhiét d6 khong tiép xuc c6 6n dinh khoang
cach lay mau, khong can ngudi van hanh;

- Canh bao gi¢i han khong binh thuong bang
am thanh, thong bao hoan thanh 1y mau bang
am thanh;

- Hién thi hai man hinh trong d6 c6 mot man
hinh két ndi bluetooth;

- Thiét bi c6 tinh di dong cao, c6 du trir ngué)n
pin khoang 1 ngay lam viéc lién tuc.

Coi thach anh
SFM-20-C

Modulblue tooth

I-LC 05

Pin sac
2200 (mAh)

A\ 4

Vi diéu khién
Andruino nanp
—x

LCD 1602

Cam bién nhiét
MLX 90614

Cam bién
tiém can
E18-D80ONK

Hinh 1. So' @6 nguyén Iy méy do thin nhiét khong tiép xiic

Trén thuc t& dé hd tro hién thi LCD1602, nhom tac gia c6 st dung thém modul mach chuyén ddi

i2¢.bo mach chua dugce thiét ké nhu hinh 2.
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Hinh 2. Bo mach chii ciia mdy do than nhiét khéng tiép xiic
Phan rn?lch in nay dugc thiét lfé ‘fé ché tao boi I}hém tac gia, n}éy hoa"t dong on (?inh v6i thiét ké
nay. Phan chan mo rong c6 thé tién hanh nang cap chirc nang vé sau néu c¢6 nhu cau.
3. X4c dinh khoang cich liy mau do hop ly
Nhu dﬁ, noi & trénz cam bién nhiét héng ngoai cho ké:t qua Phu thudc vao khoang cach do, viéc su
dung do6i chung dé tim ra khodng cach do hop 1y 14 can thiét.

B¢ so sanh sai 56 do
N\ =1, — 1

Thizi b1 do Nguon .
< nhiét Nhi¢tdodo (1) Cam bién nhi¢t hong ngoai
nhigt mau (1) o MILX 90614
d"m Khoang cach do(X) |3 bien tém can hong ngoai
i E18 - DSONK
chimg
(l)

l Dong co diéu chinh (x) }‘7

Hinh 3. So do xdc dinh khoang cach do x(mm) hop Iy ciia dau cam bién nhiét hong ngoai

Bang 1. Than nhiét binh thuong ding thiét ldp nguon nhiét mau d@é doi chimg theo WHO [4]

Nhiét do (B9 °C) 0-2 Tudi 3-10 Tudi 11-65 Tudi Trén 65 Tudi

Bo miéng 36.4 - 38 °C 355-37.5°C 36.4 -37.5°C 35.7-36.9°C
Do hdu mdén 36.6 — 38 °C 36.6 —38 °C 37-38.1°C 36.2-373°C
Do viing nach 347 -37.3°C 35.8-36.7 °C 352-36.8°C 355-36.3°C
Do tai 36.4 - 38 °C 36.1 - 37.7 °C 358-37.6°C 35.7-375°C
Théan nhiét 36.4 -37.7°C 36.4-37.7°C 368-378°C 358-37.1°C

Can cu trén bang 1, chon mét s6 gia tri dé diéu chinh nguén nhiét miu nham xac dinh khoang
cach do x (mm) hop 1y nhét.

Pé tim khoang cach do x (mm) hop 1y cho may, hinh 2 1a so d thi nghiém theo b tri ciia nhém
tac gia. Thiét bi tao nhiét mau va thiét bi do nhiét mau cung cap gia tri chinh xac to (°C), to hop
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cam bién nhiét va cam bién tiém can gin v4i nhau va duoc diéu chinh khoang cach do (x) bai
dong co diéu chinh (x) nhu hinh v&. Nhiét 46 do cam bién nhiét hong ngoai do duoc t1 (°C) &
khoang cach (x) dugc so sanh V(')"i mau do to (°C). Dua trén sai sb <’io At=t, -t dé diéu chinh
khoéng’ cach do (x) hop ly mot lérl cho may. Khi cal7ip may da xuat xudng khong can can thiép
tham S(A’) nay vi (x) dgqc 18p trinh san trong may va dé€ xac dinh khodng cach nay la nhiém vu cua
cam bién tiém can hong ngoai.

Khoang cach x (mm) xac dinh duoc véi dau vao & bang 1 cho cac ddi twong 1 25-30 (mm).

4. Thir nghiém may do

Str dung so dd & hinh 3 cho muc dich nay, trong do6 cac thiét bi st dung cu thé nhu sau:

- Cam bién nhiét hong ngoai: MLX 90614;

- Cam bién tiém can héng ngoai: E18DSONK;

- Thiét bi do nhiét mau: Camera anh nhiét Hikvision;

- B9 diéu chinh khoang cach: Dong co budc 200 xung/vong va vit bi k=1, t=5 (mm);

Ngudn nhiét diég chinh: Bong dén halogen lam khau gia nhiét co kha nang dit truée nhiét do
mong rl}uﬁp; Khéi so sanh sai so do 1a Andruino Mega 2560; B¢ diéu khién PID do nhom nghién
ctru thiét ké che tao.

Trong do:

Tinhigudat  r(trF —~_ e(t)=r()-y(t) u(t) Nhiét do ddura Y(t)
10 > PID Process >

v

Hinh 4. Nguyén Iy hoat déng ciia bé diéu khién PID
P = K,.e(t)1a khau ti 1¢, ti 1 thudn v6i do sai léch e(t) (nhiét do dau ra va nhiét do dat). Giup h¢
thdng dap g nhanh véi nhiét d6 dit.

D =K, d:‘:}

thay ddi cua sai 1&ch e(t).

la khau dao ham, giam dan dién ap dat vao hé théng gia nhiét halogen theo tde do

1= [: e(t)dtla khau tich phan, dung dé khir sai 1énh tinh, ting dan dién ap dat vao hé thong gia
nhiét halogen dé thoat khoi sai 1énh tinh (xay ra khi tin hiéu dién ap dit vao hé thdng gia nhiét
u(t)=0, e(t)#0).

u(t)=P+I1+D=Kp.elt) +j e(t)dt + K4 d;‘?
o

Khi chon gi4 trj cai dit (nhiét do dat ban dau). Bo diéu khién s& giri di cac thong tin diéu khién
tGi bong den gia nhiét halogen. Qua trinh hoat dong nay sé& 1a mot loat cac thuat toan (ti 1€, tich
phan, dao ham) yéu cau dong m¢ lién tuc Transistor voi thoi gian nhanh hodc cham phu thudc
vao hé thong dang hoat dong, dién ap vao bd gia nhiét ting giam theo cuong do dong mé cua
transistor. Lam cho nhiét 6 dat béng véi nhiét do dau ra.
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Powe: Reguletor

Hinh 5. So 6 chdn ciia Andruino Mega 2560 si dung trong bé so sanh nhiét
Do d6 chinh x4c ciia ngudn nhiét mau quyét dinh do chinh xac cia may do khi hoat dong, nhém
tac gia thiét ké mot bo gia nhiét c6 kha ning diéu khién chinh xac dé phuc vu kiém tra may do
nhu hinh 6.

Khos luen Nguén dién Khéi chinh
thi Iuéi 220v J  hm
- 23 aid
Khdi cam migndig Khéi cich | Knhdi mach
bién khién trung ly quang i lue
tam
Kh6i‘m'1t Pén gia
nhan nhiét

Hinh 6. Nguyén Iy diéu khién ciia hé théng nguon nhiét diéu chinh trong thi nghiém

Hinh 7. So d6 mach dién mo phong trén proteus cua bo nguén nhiét diéu chinh
May do nhiét do nhom ché tao ltic nay dit c¢b dinh ¢ khoang cach 25 (mm) dén ngudn nhiét miu.
bd nhiét mau c6 kha ning dit trude nhiét do thong qua bo diéu khién PID.
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Céc két qua thar nghiém cho thay, d6 chénh
léch nhi¢t do |At|<0.55°C trong tht ca cac
lan do, sai s6 nay xap xi v6i sai s6 do nha san
xudt cong bd voéi cam bién hdng ngoai
MLX90614 1a +0.5°C .

5. Két luan

Viéc tich hgp mot cam bién tiém cén héng
ngoai dong truc véi cam bién nhiét hong
ngoai rd rang cho ra két qua 6n dinh hon khi
st dung cam bién nhiét doc 1ap. Khoang cach
do nhiét dugc xac dinh trén co s& khoa hoc
cling gop phan tao ra do chinh xac ciia may
do, may s& do khoang cach dén mau trude khi
do nhiét d6 bao ra man hinh.

Truyén thong bluetooth tich hop vao may do
cling cho hiéu qua tét trong viéc cach ly
nguoi do va nguoi duge do, n6 lam viéc higu
qud ¢ khoang cach 50 (m) dam bao tiéu chi
phong dich. Tuong ty nhu vay, viéc do déng
déu ¢ khoang cach 25 — 30 (mm) ciing bao vé
nguoi do khong tiép xuc vai virus trén bé mat
may do néu c6. Tdc d6 do va dd chinh xac,
chinh xac 13p ciia may ciing nhan dugc phan
hdi tdt tir cac bén dang g dung.

Lo&i cdm on

Tran trong cam on cac cyu sinh vién Co dién
khip ca nudc da ung ho kinh phi nghién ctru
ché tao chiéc may do than nhiét ndy phuc vu
cong tac phong chéng dich Covid-19. Cam on
cac em sinh vién K52 Co dién tu trong nhom

robot CK3 da dong hanh cing B6 mén Co
dién tir trong sudt qua trinh thiét k& ché tao
chi€éc may nay.
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