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Measurement method of infrared radiation characteristics of targets based on
grayscale images of thermal imager

ZHU Yuanyuan, MU Wei, XU Lirong, DENG Lina, SHI Leilei
(Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: Aiming at the problem that thermal imager of existing in-service equipment cannot obtain target
radiation temperature information, a simple measurement method for obtaining target infrared radiation
characteristics using video images of thermal imagers is studied. By setting the gain and the level parameters in
fixed integration time of thermal imager, the gray images of the blackbody at different temperatures are
collected, and the gray and temperature models of the thermal imager are established. After collecting the
target image, the target radiation temperature is retrieved by the model, and the target temperature is displayed
in pseudo color. According to the target radiation temperature, the infrared radiation information such as target
radiation brightness and radiation intensity can be calculated accordingly. The feasibility of this method is
verified in the thermal imager experiment. The results show that the absolute error of retrieving the target
radiation temperature is less than 4°C and the relative error is less than 14% under the condition of certain gain
and level. The error of target radiation temperature is large in field experiment. The model needs to be further
improved. However, this method is feasible and has a strong application prospect.

Key words: thermal imager; radiation characteristics; temperature retrieval
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Table 2 Infrared radiation characteristics of bottled water

under fixed conditions

T/°C LAW-sr""m™) S/m’ I/(W/sr)

44.58 33.804 2.21x107 0.074 6

AR I, PR A SR IR BE R I 4 MR A, L

TR 11 o SR A LA ﬁ%ﬂfr%ﬁlﬁ@f&%
PF R B AR E b 50 0 1 246 %o 15 2 FUAH X iR
25, N3 3 iR .

5B FRE SR E X L 247

Table3 Comparative analysis table of inverted radiation temperature and actual blackbody radiation temperature under

different parameters

28 K25 °C HEAR30 °C k35 C k40 °C

LT Eipol AR Lt i} AR FaL #i %} HEXF Eier) #ixf Zishal

WEE/C REIC RN RE/C REC REN% REEC RE/C RE% REIC REC REY%

0 2 27.6 2.6 10.4 33.2 3.2 10.7 38.7 3.7 10.6 40.8 0.8 2.0
0 4 27.5 2.5 10.0 32.8 2.8 9.3 36.0 1 2.9 40.3 0.3 0.7
0 6 27.8 2.8 11.2 32.1 2.1 7.0 35.7 0.7 2.0 40.4 0.4 1.0
0 8 28.1 3.1 12.4 31.7 1.7 5.7 36.2 12 3.4 413 1.3 3.2
0 10 281 3.1 12.4 322 2.2 73 36.3 1.3 3.7 41.1 1.1 2.8
4 6 28.5 35 14.0 322 22 73 37.0 2 5.7 423 23 5.7
4 6 27.7 2.7 10.8 32.9 2.9 9.7 36.1 1.1 3.1 41.1 1.1 2.8
8 6 28.5 35 14.0 31.4 1.4 4.7 36.5 15 43 41.8 1.8 45
8 6 27.7 2.7 10.8 32.9 2.9 9.7 36.7 1.7 4.9 413 1.3 3.2
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Table4 Sea level atmospheric transmittance and path

radiation with a visibility of 20 kilometers

2/um 7 7 73 T L/ (W-sr ''m™)
8.0 0.975 0.973 0.970  0.920 0.28

10.0 0.988 0.985 0.983 0.957 0.24

12.0 0976  0.985 0.984 0.946 0.25
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Table 5 Infrared radiation characteristics of targets under

fixed conditions

T/°C L/(W-sr''m?) S/m® (W-st)
19.917 22.024 7 1.765 42 38.882 8
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