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Infrared image enhancement using polarization imaging

Zhou Qiang, Zhao Jufeng, Feng Huajun, Xu Zhihai, Li Qi, Chen Yueting
(State Key Laboratory of Optical Instrumentation, Zhejiang University, Hangzhou 310027, China)

Abstract: Since the low contrast and lack of details in infrared imagery, a polarization imaging based
enhancement method was proposed. Fusing the infrared polarization image and intensity image, this
infrared image enhancement approach made the target areas prominent. Firstly, the polarization imaging
theory was analyzed, and then polarization images were obtained using the polarization imaging
technology. Secondly, the information of polarization images could be well acquired with the help of
Shearlets based multi—scale image decomposition. Finally, the enhanced fused result was got with region
feature matching. To test the effectiveness of this method, experimental device was built to get real
images. Compared with original image, both the subjective and objective evaluation results indicate that
the enhanced images have much more image details and polarization information, which is useful for
target detection and recognition.
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Fig.1 Curve between emission angle and partial polarization
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Tab.2 Evaluation of enhanced image and original

image in LWIR experiment

Information

Edge strength Definition
entropy
Original image 6.2949 13.046 8 1.246 4
Enh d
nhance 6.500 4 38.210 3 5.457 3
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Tab.3 Evaluation of enhanced image and source

image in MWIR experiment

Information

Edge strength Definition

entropy
Original image 6.4376 15.7113 1.4715
Enhanced _
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image
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Tab.4 Comparison of LWIR enhancement results

Information

Edge strength Definition
entropy
Original image 6.2949 13.046 8 1.246 4
Ref
elerence 6.250 8 20.287 1 1.9455
method
Ref
elerence 6.500 4 38.2103 5.4573
method
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Tab.5 Comparison of MWIR enhancement results

Informati
frormation Edge strength Definition
entropy
Original image 6.4376 15.7113 1.4715
Ref
elerence 6.3249 18.083 5 1.7071
method
Ref
elerence 6.924 5 29.365 5 4.1419
method
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Tab.6 Comparision of fusion images using different

y -
Tow Ini(;rtrrr:g;on Edge strength Definition
0.1 6.489 4 37.004 4 5.456 4
0.2 6.494 2 37.0650 5.456 0
0.3 6.5015 37.057 2 5.4559
0.4 6.514 3 37.066 5 5.453 1
0.5 6.492 5 37.036 4 5.3029
0.6 6.5019 36.0156 5.2933
0.7 6.4959 36.026 1 5.293 4
0.8 6.4796 36.183 5 5.3156
0.9 6.433 5 36.2729 5.3316
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Tab.7 Comparision of fusion images using different

Information .
Thigh Edge strength Definition
entropy
0.1 6.522 0 36.703 4 5.4176
0.2 6.520 5 36.767 5 5.428 5
0.3 6.5185 36.866 7 5.440 5
0.4 6.516 1 36.958 7 5.447 1
0.5 6.514 3 37.066 5 5.453 1
0.6 6.5120 37.569 7 5.4570
0.7 6.5113 37.982 1 5.462 5
0.8 6.509 4 38.2103 5.4573
0.9 6.509 8 38.103 1 5.466 3
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