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Fitting-based temperature measurement for 3.2 ~3.4 pum

infrared thermal imager

LI Guan-lin,FAN Yong-jie, WANG Zheng-ji, LIU Yu-yu
(School of Science , Kunming University of Science and Technology , Kunming 650500, China )

Abstract: The purpose of this paper is to study the temperature measurement method of narrow band infrared

camera. Firstly, starting from the field of image processing,an infrared thermal imager and a standard radiation source

blackbody is used to collect blackbody infrared images at different temperatures at a certain ambient

temperature. Then, the gray value of the blackbody image is calculated through mathematical modeling software and the

correlation between the gray value and temperature is explored. Finally,the blackbody calibration curve is constructed

based on the least squares method and interpolation fitting idea and the verification temperature is derived from the re-

sulting calibration curve and the existing gray value. The validation results show that the temperature measurement ac-

curacy has been improved,and the error is within 0. 49 °C.
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Fig. 1 Temperature measurement principle of refrigerated

thermal imaging camera
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Tab. 1 When the ambient temperature is 25 °C ,
the average gray value of the image

at different blackbody temperatures
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Fig. 2 Polynomial cubic curve fitting and cubic spline interpolation fitting
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Fig. 3 Blackbody calibration curve
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Fig. 4 Blackbody experiment to verify temperature
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Tab. 2 Verification of blackbody temperature

REEKIEAE | SEBRE/ C | BIEiR L/ C R/ C
2487 10 10. 1261 0. 1261
4042 20 20. 0502 0. 0502
6443 30 29.9376 0. 0624
10280 40 39.5154 0. 4846

5.2 LIRE LRI

LM s R A BN S P g 2L MR R (Cn ]
5) A matlab Hh, SRIFONJKE | LUK 55 BE SRR AL AR
R PR S RSO o A R A AL e A PR AR
b MR, B LA E 7 = 4E B, AT matlab
Pral & BARbRE LA R BT R P A S, ] DL
AT BRSO B P K JRE L A B T oL 1
BECUNEE 6) TS A 3 AR, e s 1F
RRIER I PR A B B IR D 24 °C ki B
24.24 C,i%#EH0.24 C,

Bl 5 SEbrbRasbEGR

Fig. 5 Infrared image of the actual scene
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Fig. 6 Precise positioning and temperature measurement
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Tab. 3 Experimental verification in actual scenarios

S e TREALE BRI C MRARERE AL/ C LNV RS
mAk 5089 24.27 24.24 0.96 ~0.99
HL IR 415 3487 16. 83 16.9 0.95 ~0.97
N3 7111 33.02 32.78 0.98 ~0.99
fis g 3344 15. 82 15. 89 0.90 ~0.95
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