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Multispectral Measurements of Infrared Spectral
Characteristics of an Aircraft

Xiao Xizhong'? Wang Yueming' Ma Jun'* Wang Jianyu'
(1 Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China )
? University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The spectral characteristics of infrared radiation from aircraft body and its plume provide a basis for band
selection to detect and track the aircraft. Accurate spectral characteristics improve the performances of detection and
tracking. Field multispectral measurements of the characteristics are introduced. A radiation transfer model which
helps to measure the aircraft plume is proposed and analyzed. Furthermore, a multispectral imager with spectroscopic
filters is designed. It uses a mid-infrared detector, of which the dimension is 640 pixel X512 pixel, and the spectral
response covers 3.7~4.8 pym. The noise performance of the imager is also evaluated. A civil aeroplane is selected
for the measurements. Under the transfer model, the radiances of the aircraft, both the body and the plume, are
obtained in 4 spectral bands. Compared to the conventional method, more accurate infrared spectral characteristics of
aircraft are acquired.
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Fig. 1 Schematic of typical measurement scenario
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Fig. 2 Radiation transfer diagram
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Fig. 3 Mid-infrared multispectral imager
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Table 1 Spectral radiances in B1 ~B4

Spectral radiance /[ W/(srecm”«pm) ]

Spectrum No.

Head Engine Plume
Bl 5.14X10°° 1.07X107° 2.44X10°°
B2 4.03X107° 5.03X107° 1.29X107°
B3 2.69X10°° 7.69X10°° 1.06X10°*
B4 3.23X107° 1.26x107* 3.10X107°
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Spectrum No.
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B4 257.6 370.0 256.7
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