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Extraction and Recognition of Features from Multi-Types of Surface
Targets for Visual Systems in Unmanned Surface Vehicle

MA Zhongli, WEN Jie, LIANG Xiumei, CHEN Hongli, ZHAO Xinhua

(College of Automation, Harbin Engineering University, Harbin 150001, China)

Abstract: Sea waves and fog can cause video images captured by visual systems in a unmanned
surface vehicle degradation and fuzzy, and influence targets feature extraction and recognition of
targets. One single feature extraction is hard to identify multi-types of surface targets effectively.
A method to extract and to identify features of multi-types surface targets for unmanned surface
vehicle is proposed based on the fact that the video image sequence is preprocessed by removing
sea fog and electronic image stabilization. At first, targets and background are separated by
segmenting images. The geometrical feature, the moment invariant feature and texture feature in
different targets are extracted. Then the grading BP neutral network with principal component
analysis and dimension reduction is used to identify targets. A sample library of three types of
targets such as reef, islands and ships are obtained through real measurements, network
searching and 3D modeling. Simulations with MATLAB 7.9 show that the proposed method
recognizes three types of common surface targets effectively, and the recognition accuracy is
above 85%.
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