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Detection algorithm of underwater linear target
based on range-gated imaging

XU Tao, YANG Ke-cheng,XIA Min, LI Wei, GUO Wen-ping
(School of Optical and Electronic Information, HUST, Wuhan 430074 , China)

Abstract : An algorithm for long distance underwater linear object detection based on range-gated laser imaging is pro-
posed. For the characteristics of underwater images, such as low contrast,blur and noise,and so on,the image was en-
hanced by means of contrast stretching, median filtering and wavelet transform. Then,the Canny operator was used to
extract object’s edge features. Finally, for the emergence of noise edges, a robust algorithm named Random Sample
Consensus was chosen to detect linear object and estimate its parameters such as position and direction. The experi-
ment results show that the algorithm can effectively detect underwater linear objects,and the detection rate can reach
93% ,and the effective detection range can be up to 5 times the length of the underwater decay.
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Fig. 1 Schematic diagram of the range-gated imaging system
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Fig. 2 Original test images captured at 15 meters
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Fig. 3 Image enhancement result images
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Fig. 4 Canny edge detection result images
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Fig. 5 Object detection result images
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