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Abstract In order to realize the clear imaging of underwater targets with high degree of polarization (HDOP), the
traditional polarization imaging model is analyzed. Based on the Schechner polarization imaging model and the
definition of polarization degree, a polarization imaging restoration algorithm is proposed to globally estimate the
polarization degree of backscattered light, which considers the polarization degree of reflected light of targets. The
polarization imaging experiment is conducted, in which the polarization images of three kinds of targets in turbid
water with different concentrations are restored. The restoration results show that the measure of enhancement
value of the restored image is increased by more than 90% compared to the original Schechner algorithm.
Meanwhile, the average gradient, standard deviation and information entropy of image grey are also increased. The
restoration results of different polarization images of targets show that the proposed algorithm is not only suitable
for the underwater targets with low degree of polarization (LDOP) and rough surfaces, but also makes the
underwater targets with HDOP and smooth surfaces gain satisfactory restoration effect.
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Table 2 Evaluation results of restored images
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Evaluation
index Original ~ Schechner's Our Original ~ Schechner's Our Original ~ Schechner's Our
image result result image result result image result result
EME 0.218 0. 889 1.971 0.223 0. 817 2.016 0.595 0.929 3.703
Average gradient 0.002 0. 005 0.014 0.002 0.005 0.015 0.004 0. 005 0.022
Standard deviation 0. 045 0.131 0.327 0.051 0.033 0.311 0. 060 0. 046 0. 281
Information entropy 5.058 5.078 5.200 4.909 4.433 6. 540 5.663 4.553 7.335
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