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Abstract A radiation calibration method is proposed for the compensation of output gray values of an infrared

spectrometer system based on the variation in ambient temperature. First, the reasons for the output gray-value

shift of the infrared spectrometer system in the process of radiation calibration and measurement are analyzed;

subsequently, the functional relationship between the change of drift and ambient temperature radiation is obtained.

Then, the laboratory radiation calibration equation and radiation calibration equation at different ambient

temperatures after compensation are determined by experimental radiation calibration using the uncooled long-wave

infrared grating spectrometer developed in our laboratory. Finall

y, the accuracy of the radiation measurement using

the compensated radiation calibration equation at different ambient temperatures is experimentally verified. The

results show that the output gray-value error of the spectrometer system can be significantly reduced by drift

compensation at different ambient temperatures, and the error is less than 2.4 % . The measurement accuracy of the

uncooled long-wave infrared spectrometer for infrared radiation is greatly improved in this research.
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Fig. 1 Uncooled long-wave infrared spectrometer. (a) Schematic; (b) structural diagram
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Table 1 Parameters of uncooled long-wave infrared

spectrometer

Parameter Value

Spectrometer size /(mm X mm X mm) 176 X173 X62

Wavelength range /pm 8-12
Spectral resolution /nm 80
Numerical aperture 0.22

Detector array size 64 X1
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Fig. 3 Photos of experimental setup for radiation calibration using uncooled infrared spectrometer
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Table 2 Parameters of standard area-source blackbody

Parameter Value
Temperature range /°C 0-100
Emitter size /(mm X mm) 102X 102

Emissivity 0.9740.02
Stability /C +0.003
Temperature resolution /°C +0.03
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Table 3 Correction results of output gray values of system at different ambient temperatures
T.=20C T.=30C T.=35C T.=40 °C
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20 2560 2377  2543.5 —0.6 2742  2575.5 0.6 2919 2530.5 —1.2 3107 2552 —0.3
30 2840.8 2605 2771.5 —2.4 2971 2804.5 —1.2 3203 2814.5 —0.9 3337 2782 —2.0
40 3168.4 2990  3156.5 —0.4 3345 3178.5 0.3 3523 3134.5 —1.1 3700 3145 —0.7
50 3542.8 3311 3477.5 —1.8 3687 3520.5 —0.6 3881 3492.5 —1.4 4063 3508 —0.9
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