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Fig. 2 Recognition result of edge segment
a. A FR ZR AR e 4 7R B 5 b. W) AR BR 43 8] 7 Hough 78 fi
a. Schematic diagram of coordinate transform; b. Hough transform in

polar coordinate space
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The identified lines segment are marked with different colors
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Fig. 4 Error judgment example of edge segment group
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Fig. 5 Principle analysis of intersection of two straight lines
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Fig. 6 Identifications of sea ice thickness based on Hough transformation
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Fig. 7 Identifications of sea ice thickness based on Hough transformation
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Research on sea ice thickness identification method
based on Hough transform principle

Zhang Peixuan', Chen Xiaodong"?, Kong Shuai®, Ji Shaopeng®, Ji Shunying ">

(1. State Key Laboratory of Industrial Equipment Structure Analysis, Dalian University of Technology, Dalian 116023, China; 2. DUT-BSU
Joint Institute, Dalian University of Technology, Dalian 116023, China; 3. China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Sea ice thickness is one of the main sea ice parameters. Automatic recognition of sea ice thickness in
video is a significant component of sea ice parameters extraction. In this paper, the machine vision method based on
Hough transform is used to recognize the surface contour of sea ice, so as to obtain the sea ice thickness parameters.
According to the characteristics of sea ice image, the overall recognition process is divide into image edge recogni-
tion, approximate line segment recognition and sea ice contour segment group recognition. In the process of line
segment identification, three parameters of line segment group including angle, length and spacing are established
based on the geometric characteristics of sea ice. In order to verify the reliability of the method, this method is ap-
plied to analysis the field survey data of Xuelong icebreaker’s eighth Arctic expedition. The results show that the
three parameters have the optimal threshold value. When it is lower than this value, increasing the threshold will in-
crease the effective recognition rate; when it is higher than this value, increasing the threshold will increase the
false recognition rate. The ice thickness recognition rate can reach more than 90% by using the optimal threshold.
Therefore, the ice thickness identification method based on Hough transform can realize the real-time monitoring of

sea ice thickness.

Key words: ice thickness identification; sea ice image; Hough transform; image contour recognition
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