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Contrast Experiment of Medium-Wave and Long-Wave
Infrared Polarization Imaging System
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Abstract; The medium-wave and long-wave infrared polarization imaging systems were set up separately
based on medium-wave and long-wave cooled focal plane detectors, which have the characteristic of high
sensitivity. Choosing typical targets at some particular scenes, infrared polarization imaging experiments were
carried out and some effective experimental data were obtained. The results show that:1) the long-wave
infrared polarization imaging is more liable to be disturbed by the water vapor, but is better at the characteristics
of mean gray scales and gradient; and 2) the performance of medium-wave infrared polarization imaging on
anti-jamming from cloud and detecting camouflage nets is better than that of the long-wave infrared polarization
imaging. Considering their characteristics, we can select medium-wave or long-wave infrared polarization imaging
system according to the requirement.
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Fig.1 Composition of infrared polarization imaging system
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Fig.2 Infrared polarization imaging system
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Table 1 Configuration parameters of infrared
No. Parameters Value
Working band of MWIR/ jum 5-~7
Working band of LWIR/pm ~ 9~12

1
2

3 Detector kind Cooled HgCdTe 320 = 240

4 Working band of polarizer /pm 2 ~12

5 Polarizer material BaF,

6 Polarizer extinction coefficient  150:1 @3 ym; 300:1 @10 pm
7 Polarizer transmittance/% >65
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Fig.3 Imaging of MWIR without polarization
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Fig.4 Polarization imaging based on MWIR
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Fig.5 Fusion image of MWIR and polarization
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Fig.6 Imaging of LWIR without polarization
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Fig.8 Fusion image of LWIR and polarization
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Table 2 The values of original images and
polarization images based on MWIR and LWIR

Image MWIR LWIR
m"“"’*’ Sy Py SPy S, P, SP,
Average gmy 115.4 119.6 142.9 120.5 105.3 153.2
Standard

e 101.4 91.7 123.6 93.6 103.4 110.8

Avernge 168 231 271 156 .3 354
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