&G sT1d 1

osansangAans InAlulad nazudmnssu
Science Technology and Innovation (STIJ)

Temperature Convert Algorithms by Image Processing
dana3nun1suUasun)ilagn1sussaIananIn

Pisanu Kumeechai*, Suthipoom Yaowwiwat, Peelun Phoboon, Chatchapong Photong, Kongtub Junzonggool and
Nuttakit Naudom

firiny Alide®, qvisgll widTand, D8us ISy, Suwad InSnes, nesin Fuvsana way alghind uigay

Department of Electrical Engineering, Education Department, Royal Thai Naval Academy

nedivimnssulvi drefnen TsaSeuuede

*Corresponding Author, Tel +6680-5246539, E-mail: Pisanud41984198@hotmail.com
*imususzauanu nsdwi 080-5246539 Bua: Pisanud1984198@hotmail.com

Abstract

From the current situation of Corona virus Disease 2019 or COVID-19, it is rapidly occurring and
easy to infect. Ability to screen patient from non infected ones by measuring temperature using
temperature measurement tools such as infrared thermometers are quite expensive and are not widely
used in many areas. Therefore, the idea is to create an instrument that could measure temperature
efficiently and with low cost. To reduce the risk of spreading the disease, the application of a webcam
together with digital image processing to convert RGB color images to other color spaces is used.
Theoretically converting the temperature to the image used for temperature measurement in areas
where temperature measurement instruments are limited can expand the area for initial screening of
patients. The results will be displayed on the screen that the person's temperature is measured. In this
way, it is easier to isolate patients with higher than normal temperatures. In the experiment the results
of body temperature measurement using a digital meter. The UFR 101 verifies thermometer averaged
35.80 degrees Celsius and the mean body temperature measurement result obtained using the research

method was 36.02 degrees Celsius, with a percentage relative error of 0.61 percent.
Keywords: Screen the patient, Temperature measurement tools, Digital image processing
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5 0.566 | 0.664 | 0.372 | 0.504 | 0.500 | 0.682
6 0.239 | 0.247 | 0.468 | 0.489 | 0.469 | 0.538
avg | 0.385 | 0.437 | 0.442 | 0.481 | 0.444 | 0.496
AN19T 2 NANSVAABIVBITZUL
AN
0 0 j Nu AUsTU
fummia | dumi | o0 gaumgiiiiTa
NNl 12 1
X Y a3we UFR
101
53 61 36.1 35.4
44 48 37.2 36.5
62 43 35.4 359




, &G sT1d

osansangAans InAlulad nazudmnssu
Science Technology and Innovation (STIJ)

AN
39 ,
30 g a4 o Ardszun
T LATD9IA ado
ATRUS [ ALY - UNYANIN
UNRYA 12 13
X a
Y 23wy UFR
101
55 59 34.8 35.2
67 70 36.6 36
80 66 36.8 36.2
75 a3 36.2 37
93 a1 36.4 36.7
102 73 359 36.8
72 110 36.1 36.9
Atedy 36.15 36.26

o

Was g UAA1IAINIUAAIALAS BUFUNNS
(%relative error) @U150M bAINNAUNNT

) X
%Rerative error = |’;L
mea

X100 12

Xmea #o Afilda1nn1sin
X; o A1asa

5.a3Unan1ivnasg
n1suAenNluTInUsedTugITelanmun
syuuikealniiuulSdudaneseuu image processing
Tngldndas webcam s1a1UsEndanaziniuaziden
ndaarn Wisdumsumldluntiaesiusuy Teflnaeu
Tnel4lanaves Haar Like Feature iafinnaluniig
paany wenanissldgumpivimniuilagas
nsuwlasgaumgfiannaiw HSV Sneenundugumad
AINRaesEInsUNTaUNSTILTEUD AR
THuInAnedslnesnvesssuurestoRanaInLUY

o 4

duysal (MAE) uaztoianainvasgniuaunds (RMSE)

a1

fianfiroudewiuandiiiuisnugniedivzdady
YDINANITNARDINLAATU

nansingamaiisnielagldiaiesiauuy
fdvia 1n3esingaumndl 1wedvhe UFR 101 Aadeegi
35.80 seALwalded uarinaingungiiienelayly
FBlun53duldredeagi 36.02 ssrmwaldua axild
Wesldudmanunanadouduingd 0.61 Wosidud
S“z'jammﬁmwamﬁﬁm%uawﬁmm@mmﬂﬁ%'miﬁwm
yosgunsalfifimnuunnsineiu anudueuaudaves
awiignuinuld aunmveandesiionaiatuld

6.03fNuF il danauise

psrmnuiTilasuAensto AT auly
lun1singaumgiilagldaunislunisudasdoyanin
Advia lneunAudilunatguideazidennisldndes
TR UM TUUUNABI018AIMAIIUT U (Thermal
Imaging Camera) nsaunuiiufinves fnqualundosd
AaANg Rl s Aoudruns uiluauided
aunsalindesAdsiaivieauvissnarnunlde
Jdulusunsunisuseanananmldnulauuy real
time wardimadunuiimeauiiluaunsodaniiold
AnnsaeLedle

7.AnRNsIUUTTAA

VoUOUAN UN.A5.Aeny ATTE 8191367
USnwn wag um.andgdl w1iival Aldaesli
Auuziiludeansideulusunsy wazlunn 9 1309
YBYOUAMNDIYIAINTTUAIANT Hednw 1saSeu
weiFe AlMdesnasluFosgunaniuazaniuivinise
paonIufuuth TunuideidSeqaldduesnad

8.LoNa1581984

[1] H.D. Baker, M.E. Ryder and N.H. Baker,
“Temperature Measurement in Engineering
Vol. | 7 John Wiley & Sons Inc, New York,
1953.

[2] L. Michalski, K. Eckersdorf, and J. McGhee,
“Temperature Measurement,” J. Wiley, New
York, 1991.

[3] Chan, L. S., Cheung, G. T., Lauder, I. J., &

Kumana, C. R. Screening for fever by



GDsTI1

osansangAans InAlulad nazudmnssu
Science Technology and Innovation (STIJ)

remote-sensing infrared thermographic
camera. Journal of travel medicine, 11(5),
(2004). 273-279.

[4] R.G. Siddall and I.A. Mcgrath, “The Emissivity of
Luminous Flames,” Nine Symposium
(International) on Combustion, The
combustion institute, 1963, pp. 102-110.

[5] Alsaaod, M., & Buescher, W. Detection of hoof
lesions using digital infrared thermography in
dairy cows. Journal of Dairy Science, 95, 2012,
pp. 735-742.

[6] C. Song, P. Zeng, Z. Wang, H. Zhao, and H. Yu.
Wearable continuous body temperature
measurement using multiple artificial neural
networks. IEEE Transactions on Industrial
Informatics, 14(10):4395-4406, 2018.

[7] NA. Livanos et al. Design and interdisciplinary
simulations of a hand-held device for internal-
body temperature sensing using microwave
radiometry. IEEE Sensors Journal, 18(6):2421-
2433, 2018.

[8] Jia-Wei Lin, Ming-Hung Lu, Yuan-Hsiang Lin. A
Thermal Camera Based Continuous Body
Temperature Measurement System. IEEE/CVF
International Conference on Computer Vision
Workshop (ICCVW), 27-28 Oct. 2019.

[9] J. W. Chin, Kwan Long Wong, Tsz Tai Chan,
Kristian Suhartono, Richard H Y So. An Infrared
Thermography Model Enabling Remote Body
Temperature Screening Up to 10 Meters. the
IEEE/CVF Conference on Computer Vision and
Pattern Recognition (CVPR) Workshops, 2021,
pp. 3875-3881.

[10] Haythem Rehouma, Rita Noumeir, Sandrine
Essouri and Philippe Jouvet. Advancements in
Methods and Camera-Based Sensors for the
Quantification of Respiration. Computer
Science, Medicine Sensors (Basel, Switzerland),
vol. 20, issue 24, 2020, p. 7252.

[11] C. Ferrari, Lorenzo Berlincioni, M. Bertini, A.
Bimbo, Inner Eye Canthus Localization for
Human Body Temperature Screening.
International Conference on Pattern
Recognition (ICPR), 2021, pp 8833-8840.

[12] K. Goggins, Emily Tetzlaff, Wesley W. Young,
A. Godwin. SARS-CoV-2 (Covid-19) workplace
temperature screening: Seasonal concerns for
thermal detection in northern regions. Applied
Ergonomics, Volume 98, January 2022, 103576.

[13] FLIR. Lepton radiometry application note.
Datasheet, 2014.



