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Multi-equipment cooperative operation system for searching and
detecting underwater objects

MA Jie'™" YU Yifei'", ZHU Xiaodong®, ZHENG Yifan", LI Guilian"
(la. School of Navigation; 1b. National Engineering Research Center for Water Transport Safety,
Wuhan University of Technology, Wuhan 430063, China; 2. Shanghai Salvage Bureau, Ministry of
Transport, Shanghai 200090, China)

Abstract: Multiple sensors on the master ship and underwater robots are integrated to build a cooperative operation system
for underwater search and rescue operation. The acoustic geomorphologic map generated by shipborne side-scan sonar is
processed. Clustering and segmentation are carried out and highlight spots are extiracted as candidate targets. The
underwater robots are allocated according to the distribution of the candidate targets. The multibeam bathymetric system is
integrated to construct the digital seabed elevation model, based on which the search paths are planned. The safe operation
areas are decided according to the relative position between each robot and the master ship. The shipborne ultra-short
baseline acoustic positioning system is used to measure the position of robots under water. Meantime, the forward looking
sonar that underwater robots equipped with provide the bearing and range of targets relative to the robot according to the
echo, and the system calculates the position of targets, taking the position of the robot into account. The system has been
tested several times at place of 300 m deep in South China Sea.
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Fig. 1 Components of the system
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Fig.5 Underwater target cooperative positioning mechanism
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Tab.1 Target positioning coordinates record of the system

. EZEaH R YN UTM #5248 bR I
75 MFH 2%/ m
g 23y X/m Y/m

1 115°27'.029 OE 20°41’.480 9N 338 616.9 2 288 760.2 4.98

2 115°27'.029 3E 20°41'. 480 5N 338 617.5 2 288 759.3 4.01

3 115°27'.029 2E 20°41'. 480 6N 338 617.2 2288 759.5 4.24

4 115°27'.029 OE 20°41’.480 3N 338 616. 8 2288 759. 1 3.93

5 115°27'.029 1E 20°41’.480 6N 338 617. 1 2288 759.6 4.36
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