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Design and Implementation of Shore-based Control System for Unmanned
Surface Vehicle Using for Water Environmental Monitoring

CHEN Zhuo, JIN Jianhai, ZHOU Zexing, ZHANG Bo
(China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Aiming at the shortcomings of traditional water monitoring methods, such as low sampling efficiency, poor temporal
and spatial coverage, time-consuming and labor-consuming, a task-oriented automatic water monitoring unmanned surface vehicle
(USV) and shore-based control system have been designed and developed. which can realize automatic and continuous sampling tasks
at multiple points and regions in the target water area. According to the task requirements of the water environment monitoring and
the structure of the unmanned system, an unmanned surface vehicle test platform and it's shore-based control system are designed and
built. On the basis, the research on the multi-task path planning algorithm of the USV is carried out, and the safety path planning
method (SIA % ) considering the constraints of environmental obstacles and the traversal search planning algorithm for sampling in
open water are proposed. Based on the algorithms, combined with the automation requirements of water monitoring. the monitoring
task process for the USV is designed. The test results show that the safety of the path planning is improved by about 1. 82 times, and

the regional cruise planning has achieved 100% of coverage in the task water area, which can meet the practical monitoring require-

ments of the sampling USV.

Keywords: water monitoring; USV; shore-based control system; path planning; task flow
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