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Study of an object tracing system based on sonar vision for
autonomous underwater vehicles

Zhang Tiedong, Wan Lei, Zeng Wenjing, Xu Yuru
(State Key Laboratory of Autonomous Underwater Vehicle, Harbin Engineering University, 150001 )
Abstract
A new framework for pre-processing of underwater sonar data, segmenting of underwater sonar images and
tracking of underwater moving objects was brought forward. Using the framework, a object tracking system with the
sonar vision for autonomous underwater vehicles (AUV) was designed based on a forward looking sonar sensor, and
its hardware structure and software system were described. The techniques for pre-process of sonar images were ana-
lyzed, the selection of the feature information in sonar images was investigated, and the affine transformation invari-
ants based on invariant moments were constructed. The particle weight assignment method based on combination
features was proposed, and the implementation of the improved Gaussian particle filter (GPF) tracking was expoun-
ded in detail. The object detection and tracing experiments were carried out. The results show that the system pres-
ented can be applied to underwater object detection and tracing, with the high real-time performance and accuracy.
Key words: autonomous underwater vehicle ( AUV) , sonar vision, image process, Gaussian particle filter

(GPF)
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