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Path Planning for Deep-Sea Collector Vehicles Based on Integration of
RRT Algorithm and Artificial Potential Field Algorithm

CUI Qiaoyu, PENG Saifeng, ZHENG Hao, WANG Rui
(State Key Laboratory of Exploitation and Utilization of Deep-Sea Mineral Resources, Changsha Research Institute of
Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract: An improved algorithm combining Rapidly-Exploring Random Trees ( RRT) and Artificial Potential Field
(APF) was proposed for obtaining an overall path planning for deep-sea collector vehicles. Based on the kinematic
model of the collector vehicle, the RRT sampling mechanism was optimized by a target-biased strategy, and an adaptive
repulsive coefficient was introduced to improve the potential field function, thereby enhancing obstacle avoidance and
target reachability. Verification was carried out by simulation under two different working conditions. The results show that
in Condition 1 ( complex environment), the RRT"-APF algorithm has its searching time shortened by 73.1%, the
number of expanded nodes reduced by 50.7%, and the path length shortened from 1542.35 m to 1 486.16 m compared
to the RRT" algorithm, being more suitable for complex environments. In Condition 2 ( simple environment) , the RRT-
APF algorithm has its searching time shortened by 67.4% , the number of expanded nodes reduced by 52.6%, and the
path length shortened from 973.58 m to 910.27 m compared to the traditional RRT algorithm, being more suitable for
simple environments.

Key words: deep-sea mining; collector vehicle; path planning; Rapidly-Exploring Random Trees ( RRT) ; Artificial

Potential Field (APF) ; repulsive coefficient; obstacle avoidance
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Fig.1 Deep-sea mineral resource exploitation system
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Fig.2 Kinematic model of collector vehicle
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Fig.7 Improved node extension graph
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Fig.8 Schematic diagram of obstacle boundary inflation
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