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Temperature inversion of high temperature radiation source
based on image gray value

SUN Zi-lin, LI Ke
(Tianjin Jinhang Institute of Technical Physics, Tianjin 300300, China )

Abstract; Based on infrared radiation theory and infrared thermal imager temperature measurement principle,a com-
prehensive radiation temperature inversion method combining infrared image gray level with target temperature , envi-
ronment temperature and integral time is proposed to solve the influence of high temperature radiation source and envi-
ronment temperature on infrared temperature measurement,and improve the temperature measurement accuracy of in-
frared thermal imager under extreme working conditions. This method realizes the decoupling of ambient( lens) temper-
ature and scene temperature parameters,and can independently predict the changes of detector response caused by the
changes of each parameter. Firstly,the data calibration of infrared thermal imager is carried out,in which high-preci-
sion surface source blackbody is generally adopted. Then, by calculating the radiation luminance of surface source
blackbody and using the linear relationship between blackbody radiance and blackbody gray,the relationship between
blackbody temperature and the gray value of blackbody image is fitted ,and a large-range temperature inversion matc-
hing model of the whole ambient temperature and the whole integral time is established. Finally,in the laboratory envi-
ronment , the thermal imager and the temperature inversion model based on gray level are respectively used to measure
the temperature of the detected target. The experimental results show that the inversion model achieves relatively good
results in laboratory environment.
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Fig. 1 Temperature-radiance curves of blackbody in different bands
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Fig. 3 The relationship between gray value and blackbody radiance

of infrared image at different integration tim

4 )X B

LLHMMEA ) T HRE L ZMA B e T4
AT LA MO THESCHRIN AR 5 RE F P — B
22 TS TR SR E AR E AR, B P25~ BoTill
R AHERRIE o ARSI R T e TR U AR A B
FESIG , LU AN FRAAR B R B R B R m 1,
AT LA 220 HRE DA A et e A T

TERRSLRRIT , i T PR A TR BEAR B 1Y ,

s, R 100 Wi X I 25 AR T I EZ B R . %
100 MtPE R 25 MBI IR BEAE 50 5 BOF- B, FRK7 X
RN A TR BEAEIBCT-IE, I LAZAE D R A
BEX LA BEAEL o 1O 57 A [ SRR B AN ] K TS
FEAF I E PR AOR BE L AL L, 4T 2 TS
BotR. fa i PG R AR P I FARTRE o
FESSI AT IR IR AR B R 7 45
RRAAE, LA T, =28 CHRB, 73 5 %A [F R p 5
[BIHEATR S UG ML 4 s

16000 : SRR R P A £ i 2
14000 +
12000 +
m 10000
=
8000
6000 |
—— 0.7 ms
—— 1.25ms
4000 NP
—— 4.1 ms
2000 L . . . A .
0 20 40 60 80 100 120 140

&/ C
4 RRIBUFI ] T BAIR A - IREEEG 2k
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curve under different integration time

¥ D5 — TR SRR R AR AR B H ARIRE
30 °C,35 °C, 435115 T B G ASCEL 30 Y R L T4
S5 R AST R, b TR ARy BA AR, FT A RLA
SRy AT T A R

FE T e =28 CHAFT 53T AS [ 43 i i) 2
RS MRS RNE 1 PR,

x1 BERELEHE

Tab. 1 Temperature inversion experimental data

PG/ C HENE/C PR/ C
30(0.7 ms) 31. 1820 30. 9278
30(1.25 ms) 32.5083 30. 0001
30(2.3 ms) 32. 1945 31. 1754
30(4. 1 ms) 32. 8688 31.2710
35(0.7 ms) 35.2632 35. 0407
35(1.25 ms) 36.2199 35.0846
35(2.3 ms) 36. 0604 35.1714
35(4.1 ms) 36. 6264 35. 1376
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