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Second calibration of atmospheric transmission coefficients on
temperature measurement of infrared thermal imager in fields

LI Yun-hong, ZHANG Long, WANG Yan-nian
(School of Electronics & Information, Xi’an Polytechnic University , Xi’an 710048,China)

Abstract: To achieve the accurate temperature measurement in fields by infrared thermal imagers, the
second calibration of atmospheric transmission was researched. A calibrating model for temperature
measurement by infrared thermal imagers in a far distance was established, and an infrared thermal
imager and a standard expanded area blackbody were used to do the second calibration of atmospheric
transmission. Firstly, the setting temperature of the standard blackbody was used to calibrate the sec-
ondary calibration coefficient of atmospheric transmission. Then, assuming the emissivity of interest-
ed area of a object to be known, the secondary calibration coefficient was used to calibrate the measur-
ing values of a unknown radiation object and to implement the accurate measurement of radiation tem-
perature of the radiation object. Experiments show that as the setting temperature for the blackbody
increases from 50 C (the second atmospheric transmission is approximately equal to 1), the second
calibration coefficient of the atmospheric transmission decreases rapidly in the temperature of 50~100
‘C, and decreases more and more slowly in the range of 100~200 C. Gradually, it is close to a con-

stant value 0. 7. These results can provide references for the accurate temperature measurement by in-
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frared thermal imagers in fields.

Key words: infrared thermal imager; temperature measurement in field; expanded area blackbody; at-

mospheric transmission coefficient; second calibration
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Fig. 1 Infrared imaging system directly for viewing a source
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Fig.2 Flow chart of testing temperature in field
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Tab.1 Testing conditions
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Tab. 2 Results of second calibration for

atmospheric transmission

mak wE W s BIE BBE
WiE RE mE R R KRR
/m /C /C R ELR ELR
50 50 49.3 0.92  0.92  0.85
100 89.5  0.92  0.72  0.66

150 129.8  0.92  0.69  0.63

200 166.7  0.92  0.70  0.64

50 50.2 0.91  0.91  0.83

100 85.6  0.91  0.71  0.65

o0 150 132.2  0.91  0.71  0.65
200 167.0  0.91  0.68  0.62

50 50.4  0.90  0.90  0.81

100 88.7  0.90  0.71  0.64

0 150 129.1  0.90  0.68  0.61
200 166.7  0.90  0.67  0.60

50 50.7  0.89  0.89  0.79

100 90.0  0.89  0.71  0.63

50 150 129.3  0.89  0.67  0.60
200 167.5  0.89  0.66  0.59

50 50.3  0.89  0.89  0.79

100 90.0  0.89  0.71  0.63

v 150 130.7  0.89  0.68  0.61
200 170.5  0.89  0.69  0.62
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Fig. 3 Contrastive curves between display tempera-

ture for thermal imaging system and setting

temperature for blackbody before calibration

of second atmospheric transmission
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Fig. 4  Contrastive curves between second atmos-

pheric transmission coefficient and testing

distance
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Fig. 5 Contrastive curves between second atmos-

[HEUES

pheric transmission coefficient and black-

body setting temperature
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