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Algorithm of Target Enhancement Under Shadow that Combining
Polarization Distance and Color Space
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Abstract Aiming at the problems of low light, low contrast, and high noise caused by shadows, a polarization distance
intensity (PDI) model fused with the “hue-saturation-intensity” color space (HSI color space) is proposed based on the
theory and algorithm of polarization distance using the biological polarization vision mechanism for reference to improve the
detection and recognition accuracy of targets under shadows. The model uses the angle of polarization information as the
estimation method to set the threshold range, fuse the polarization distance information and the original light intensity
information into a new intensity channel, and fuse with the original hue and saturation information to finally obtain the

mapping result of the PDI model. The actual measurement experimental device was set up, and four groups of
comparative experiments were conducted. Compared to the other three existing target enhancement algorithms, the
proposed algorithm achieves significant improvement in gray contrast, signal-to-clutter ratio, and Fish distance indicators,
and could improve the difference between the target and the background under shadow significantly.
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Table 1 Gray scale contrast value in multiple scenes

Serial number Target I AOP Lin Tyo Zhong PDI
Experiment one Aircraft 0.0868 0. 0459 0.0992 0. 0206 0.2223 0.1139
Experiment two Manhole cover 0.1115 0.0287 0.1376 0. 0509 0.2474 0. 2899
Experiment three Spider 0.0028 0.0062 0. 1912 0. 0066 0.1569 0.0958
Experiment four Transparent ball 0.2339 0.1077 0.1923 0.0955 0.0759 0.259%4

w2 ZYRTERILE
Table 2 Signal-to-clutter ratio value in multiple scenes

Serial number Target 1 AOP Lin Tyo Zhong PDI
Experiment one Aircraft 0. 4454 0.1261 0.2931 0.1019 0.6683 1. 0503
Experiment two Manhole cover 0.5117 0.1115 0.4869 0. 0898 0.6749 1.3773

Experiment three Spider 0.0106 0.0242 0.4331 0.0438 0.3721 0. 4789
Experiment four Transparent ball 0. 8350 0. 5451 0. 3376 0.7102 0. 1859 2.5167
3 ZYET Fisher i A
Table 3 Fisher distance value in multiple scenes

Serial number Target I AOP Lin Tyo Zhong PDI
Experiment one Aircraft 0.0386 0.0082 0.0288 0.0215 0.1247 0. 3551
Experiment two Manhole cover 0.1025 0.0077 0.0919 0.0047 0. 2067 2.6003

Experiment three Spider 0. 0004 0. 0003 0.0626 0. 0008 0.0557 0. 0752
Experiment four Transparent ball 0.2069 0.1165 0.0766 0. 1959 0.0190 2.1592
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