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Influence of Underwater Targets with Different Polarization
Han Jiefei

Properties on the Resolution of Imaging System

Xia Min Sun Liying Yang Kecheng
School of Optical and Electronic Information, Huazhong University of Science and Technology,
Wuhan, Hubei 430074, China

Abstract In order to study the influence of targets with various polarization properties on resolution of active

polarization imaging system, an experimental polarization imaging system with LED source is designed. The optical
elements with high polarization extinction ratio are placed before the LED source and imaging devices. Two targets
with different surface polarization properties are applied in the system. The image of imaging system for underwater
polarization illuminations

environment is obtained. The experimental images are processed with inclined edge method and the modulation
transfer function (MTF) is extracted. Comparing MTF results in various experimental environments using orthogonal

.

imaging and polarization difference imaging, the conclusion is obtained that polarization technique is beneficial to
=]

suppress the forward scattered light and enhance resolution of the system. For different targets, the proper processes

are applied to obtain high resolution images. Meanwhile, the conclusion is appropriate for both of linear and circular
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Fig.1 (a) Block diagram of active polarization imaging system; (b) actual experimental system
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Fig.2 Spectral energy curve of the XPE green LED
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Fig.6 MTF results of various polarization angles. (a) Low DOP target, optical thickness is 2.1;
(b) high DOP target, optical thickness is 1.32
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Fig.7 Typical images under the same condition as Fig. 6. (a) Low DOP target, 0° ; (b) low DOP target, 90°; (c) high DOP target, 0° ;
(d) high DOP target, 90°
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Fig.9 Comparison of MTF results between conventional polarization images and images processed by PD and PS methods
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Fig.10 Images processed by PD and PS methods. (a) PD method ; (b) PS method
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Fig.11 Results of nonorthogonal polarization difference processing
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Fig.12 Experimental results under circular polarization. (a) Low DOP target, optical thickness is 2.2;

(b) high DOP target, optical thickness is 1.76
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