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Fig. 4 Specular region on sea surface after zoomed in
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Fig. 6 Three typical sea images with specular regions, detection results for the specular regions, and removal results for the
specular regions
a. ; b. ;C.
a. Three typical images with specular regions on the sea surface; b. detection results for the specular regions after dilation; c. removal results
for the specular regions
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Abstract: Specular regions on the sea surface of unmanned surface vehicle (USV) monitoring images are inevitable
because of the effects of factors such as maritime environment, solar elevation angle, and USV’s heading. They
affect the visual processing later, such as the extraction of sea skylines and tracking accuracy of moving targets. In
this paper, a method is proposed for the detection and removal of specular regions on the sea surface of USV visual
surveillance. First, the highlight pixels in specular regions are detected using the intensity ratio obtained from the
maximum and minimum values of RGB channels. Second, a complete image of specular regions is obtained by
morphological dilation for the detected highlight pixels. Finally, weighted neighborhood pixels are used to suppress
the highlight components according to the feature in which the intensity of pixels varies with their position distri-
bution in the specular regions, thus achieving a removal result for specular regions. Experimental verification was
carried out using a USV. The results show that the proposed method can efficiently detect and remove the specular

regions on sea surface.
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