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Simple Time-sharing Long Wave Infrared Polarization Imaging System
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(State Key Laboratory of Ordnance Launch Theory and Technology, Rocket Force University of Engineering,
Xi ‘an 710025, China)

Abstract: To conduct research on infrared polarization imaging technology, this paper designs and builds a
long-wave infrared polarization imaging system to achieve target time-sharing imaging. An improved
differential image correction method based on single-pixel inhomogeneity was proposed to remove cold
reflections; the image was registered using the Sobel edge detection method, and the polarization
characteristics of the target scene were analyzed. The results demonstrate that the proposed system can
obtain the infrared polarization information of the target scene, and the pre-processed image meets the
requirements of the experiment. The edge contour and detailed information obtained by the Stokes vector
method for the polarization image of the target scene are more abundant. To further measure the performance
of the experimental system, the intensity and polarization degree images were fused. Compared with the
infrared intensity image, the fused image has a significantly improved image evaluation quality, which
verifies the feasibility of the experimental system. This technology can potentially improve target detection
efficiency in complex environments in the future.
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Table 1 Parameters of long-wave infrared polarization imaging

system

Parameter Value
Camera size/mm 224x179.5%x430
Resolution ratio pixel 640x512
Wavelength coverage/nm  7500-14000
Detection range/m <8600
Polarizer size/mm 50%50
Extinction ratio 10000:1
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Fig.1 Cold reflection phenomenon of long wave infrared

polarization imaging
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Fig.2 Renderings of traditional method to remove cold reflection
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Fig.3 Infrared images of different polarization directions: (al),
(a2) are infrared images with polarization direction of 0°
and 135° respectively;(b1) and (b2) are the enlarged

images of corresponding details
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Fig.4 Effect of infrared polarization cold reflection removal
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Table 2 Evaluation results of image in Fig.9

Information  Standard ~ Average

entropy deviation  gradient
So 5.8460 59.2586 3.0030
DOLP 5.9859 20.4295 7.2133
Fusion 7.0347 35.9071 7.5963
Rate/% 20.3% -39.4% 152.9%
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Table 3 Evaluation results of image in Fig.10

Information ~ Standard Average
entropy deviation gradient
So 6.6782 23.7797  3.3628
DOLP 7.0173 35.7427  10.7731
Fusion 7.1894 37.7977  10.6651
Rate/% 7.7% 41.1% 217.1%
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