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A Study on the Design and Implementation of a Thermal Imaging
Temperature Screening System for Monitoring the Risk of Infectious
Diseases in Enclosed Indoor Spaces

Jae-Young Jung’ - You-Jin Kim'

ABSTRACT

Respiratory infections such as COVID-19 mainly occur within enclosed spaces. The presence or absence of abnormal symptoms of
respiratory infectious diseases is judged through initial symptoms such as fever, cough, sneezing and difficulty breathing, and constant
monitoring of these early symptoms is required. In this paper, image matching correction was performed for the RGB camera module
and the thermal imaging camera module, and the temperature of the thermal imaging camera module for the measurement environment
was calibrated using a blackbody. To detection the target recommended by the standard, a deep learning-based object recognition algorithm
and the inner canthus recognition model were developed, and the model accuracy was derived by applying a dataset of 100 experimenters.
Also, the error according to the measured distance was corrected through the object distance measurement using the Lidar module and
the linear regression correction module. To measure the performance of the proposed model, an experimental environment consisting

of a motor stage, an infrared thermography temperature screening system and a blackbody was established, and the error accuracy within
0.28C was shown as a result of temperature measurement according to a variable distance between 1m and 3.5 m.

Keywords : Enclosed Indoor Spaces, Respiratory Infections, Deep Learning, Thermal Image, Body Temperature Screening

ROl A ES-19% 2L 55/ HEBS T2 U/Ao/ DA
27] 398 B9 wes1 900, ol

2, 71, A LSBT SO

=T U O

SR AUeld dojdt). E87] AEY odAF EA %=
ot 27] 370l tidt JAl ZYEFo] g7d. Qe 2 257

O

A2de 71910) HE & A50] 457t Q] 27]0] AEshe v 4 uldE Aged WHe AgAT, 24 B, 7 2k 59
24 97 v 2] 24 Ao] e exw s Heke LEEHo] olgth 12T FATE [EC 80601-2-59 oA HetzHinner
Canthus) QU3 2elol ot Qb dshyt 23S AT 9t B =EolA: 7A vl mET} sk shlet wEo] dhad olmlA] A3t
2R 259, SR Blackbody)S o183) &7 Fol Tt Aok Fvlet BE LEE WS BalA Anshs 574 AL A

el eid 715t AR

914 FWZI W2t 914 B ApTslglon, 10099 ABARA] B ol Hste] A4 Bd HIS

S2ohgIh. E3F elolth BES o8 AA) AT 23 AP BY BES 5o 23 Aol 12 0XE RSt Ak Bl 4
2742 99 2H Adold, Aok £ Aaed A, SAR FHE ASAES FESL0H, 1molA 3.5m Aol b Aol B Lray

23 0.28C olWje] 9% FIHES BHlsiglrh

I|I9E 2h3, & ey

o,

2 A37)Y

jon

7l 4, i,

.M E

T Tl ele ZEUrtlH A HS(COVID-19), &

¥ o] =2 20220 % BRI HEFAIN)Y] HYoR HHFAE
7H9] A9 whol =8¥E A7A(No.2021-0-00725, LHIW 24
ATE ZAE A dejnd A 71 AA RS AlAE 7]s 7R,
A3 YA AETY AR
i1 v 3] R AAEAATY HAAT
Manuscript Received : November 16, 2022
Accepted : December 22, 2022
* Corresponding Author : Jae-Young Jung(jjy72@etri.re.kr)

7]

olN

fol
o
—lOlt
i

(MERS), $3548325715F(SAR9)S} &
o] g 1Y IAAE 5F7] %

AL 7)50] mhH = o Btk AFS]A, FAA,
ska Stk A7) ABE
o/ S0 Aol A
oAl tigh AH o]
b APl Apdtet= A
oA FO] & R

o] 7] S F° HEHA 9o,

o E
ol
o

d

H
)
3

N

o 2 5 o
k]
o=

N
o f
e
i)
~
i)

o
il

o\

& =

of

10

o =

¢

ofi H o O 8 rlo of

9 ox
0.
o

p

oy
of
o of

=2
24
N
WE

i
:
re
A

% This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



86 FEXM2SS==2XAl/HFH ¥ 4 ALY H12¢H H25(2023. 2)
ol#gt 27| /ol tgt Al HUE o] a7H. H LA
GIg FG2 Q1Y HR 2k A5 ARV A=A 27
o] A¥st= w21 42 HHE A3 WHEES AT
9t A38]Y(Screening Thermograph)] E&-2 A
= &7cte] A7te] ¥ IR 2=E W= Y6t
ARSIy yB L2 E5to] 7PgF o2 A (Body Core)
A&E F4s5k= /\]”Q-Q‘:} 1]
LIRS %ﬂg}” 7]’”115'4‘— ]

A EE [EC 80601-2-59:2017 Annex AA, AA.1 General
Guidance°|AE= Wtz (Inner Canthus) S I o]Q]
o] Y Pl gt A d3MY FF2 A= 5 gk
YA QleH2). wEkA AA el Wik g ¥99
g AFEdo] Yt 4 e =0l 8%lol Hth &
gk, 9 8] o3t 0X1E Fol7] Y5 LA 29} 3
o] ARl ZA(Blackbody)E AHET Z& ERSIAL 3
o} 7] A o]2H o0& Q7 oUYRE &5t st vt
AbotA] b= BEAIR, WARE(e) @2 T'E F-EBI

2 =2ollAe g3t W o5AA 0] dig A9 oA
T Z7ASE Qe gEd 719 43kt 2= A3 A
Fa AA 9 FEskeinh £33 RE AHOR® F4H
AE FEot] QI 2k AFPd AAFY A
= ;ﬂ—.Eg E74sto] 452 ASolth

o

X

glo] o& %E eye=s HX* st= %}i ZS

QtetiT. 37%}011/‘1—5 Aot 2% ATy AlAES A

1% o83l Azlo| HE 2x JIALE
404 A2E WLt

Training Work(offline)

_________ » | HR-Net .
Training

_

......... » | vowo .
Training

Datasets

2. Gl 25 ATl AJAH M

2.1 NAE T

Fig. 12 2 =%olA Aljtet= 937t W 49 98
T HUEHS 93t d3MY = AT A4 RS
HojEoh

F3HF I FHEZ S5l oto] AHAA”IAS] TE-EQLS
Aestct, g LE 2 3842889 AL, 17pume] A
T X|(pitch), 8#m~14xm2 LWIR(Long-Wave Infra Red)
AN GZ 7H-TH4]L 7HAE 7R BE2 7HA ol )R]
E AAZE AEF R Asty] {8 dPALY] Realsense
Lidar 7Hg} L5155 A-&stHH 5] g Z&8d 7MAF
S 19201080 A1 ¥stH, USB C-type ZEEES
ol G4 dHlole Hol 7hesith Rt 1 ST
AXNZE AT & A8IA Lidar AA L5158 A5
Lidar AA Ak AtmE ™ Zo] A&k (Depth Accuracy)
= HA AZ 9m WollA] 10mm oot A& A|-53tt.
2 =204 dEEt W A4 2 3E e o IR
AAE Sl 528 dAoltt. o3t £S5 245ty fldl
ojujA] Fdo] =3t 7HAF G430l sl HEld B 7]
Hto g mdlg FRsh|2 AAstH o, YOLOVS BES
A5t ths A= HEE g2 oUAERE HtS

HE317] Ydll Pose Estimation =2 % HR-NetZ A

A1 %— IEC 80601-2-59:2017°141 dxshe= Witz
HA= Fig. 29 £t
527 Aol AL Yekzols S8 Jaky
oz Azl BE L5 BAHS A8 A
2 dsi BARS SYotudt she HEE A7
StAA S7geh 20 tigh o4} ghe EEsten, o
oA E LA

A
o
N

2]

i ‘g )
™ oM EH o

Calibration(offline)

Black Body
Linear
Regression

RGB Camera | """ > i --------- * | Face Detection | =rrrr=ser >

Inner-canthus
Detection

RGB-Thermal Temperature

hermal Camera | > m ..............................................................
SIS Time

Visualization

Image Mapping [ """ * | Measurement

Lidar Sensor

Distance
Measurement

Fig. 1. Thermal Imaging Temperature Screening System Structure



(A) Mlustration of Target in the Visible Spectrum

(B) Nlustration of Target in the Infrared Spectrum

Fig. 2. Position of the Inner Canthus Recommended
by the ISO/IEC 80601-2-59
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Fig. 5. Precision-Recall Curve
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Fig. 6. Evaluation of the Inner Canthus Detection Model
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Table 1. Experimental Results

Keypoint Position PDJ Value
Forehead 0.921
Glabella 1
Nose 0.921
L_eye 1
R_eye 1
Total 0.968
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