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Performance Evaluation of the Forehead Infrared

Thermometer

Zong-Ru Wu?, Tau Chen?, Hong-yuan Chen' and Chiachung Chen?

ABSTRACT As the widely spread of China novel coronavirus (COVID-19) all over the world, possible patient
screening is so important and emergency. Same as the SARS and H1N1 diseases, the body temperature
measurement becomes the main technique for screening of persons to isolate the possible patients. Because
the forehead infrared thermometer (IRT) is the most convenient to use than the tympanic infrared
thermometer and other contact-type thermometers, it is commonly used to rapidly measure the body
temperature. However, no international standards about the official tolerance of this forehead infrared
thermometer could be found. In this study, the black cavity temperature that composed using a temperature
calibrator is used as the standard temperature. The performance of forehead IRTs from different
manufacturers that now be used in the different departments and units of National Chung Hsing University
were evaluated. The measured temperatures were 34°C, 36°Cand 38°C. There were seven brands and
fifty-four units. The results indicated that the error range was widely. Poor reproducibility was found for
different units of the same brand. If the tolerance of EU standard was employed as the criteria for further
evaluation, only few units could meet the requirement. In order to provide the useful information of body
temperature measurement and then help the quarantine, the standard measurement method, the testing &
checking techniques and guide for forehead infrared thermometer needs to be established urgently.
Keywords: COVID-19, body temperature, forehead infrared thermometer, tolerance
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Fig. 1 The distribution between measurement values and standard values of 11 units of the B-8877
forehead infrared thermometer

B-8878

=
[Fa I ]
+ 2> 0

Errors, °C
[w]
wu

O a0

o
wu
+ @0%¢ I

33.5 34 34.5 35 35.5 36 36.5 37 37.5 38 38.5

Standard values, °C

< N1 ON2 N3 N4 XN5 ON6 +N7 =N =N9 ©NI1O ON11

2 5%—#11 R B-8877 R ZRAEHREEZ D
Fig. 2 The distribution between errors and standard values of the first batch 11 units of the B-8877
forehead infrared thermometer



Journal of Agriculture and Forestry, 67(2): 137 - 148 (2020)

B-8878

H
o~
HGKO

Errors, °C
o
[Val

335 34 34.5 35 35.5 36 36.5 37 37.5

Standard values, °C

< N12 ON13 N14 >N15 XN16 ON17 +N18

3+ 5#E 11 X B-8877 SR ZBREMHREEZ 5

=N19 =N20 ¢ N21

-141 -

e

O

38 38.5
ON22

Fig. 3 The distribution between errors and standard values of the second batch 11 units of the B-8877

forehead infrared thermometer
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Table 3. The statistics of the measurement performance of B-HT820 forehead infrared thermometer
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Fig. 7 The distribution between measurement values and standard values of 3 units of the MLC forehead

infrared thermometer
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