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Application of the improved RRT algorithm to AUV
target search in an unknown 3D environment

LI Juan'?, ZHANG Yun’, CHEN Tao'"’

(1. Institute of Ocean Installations and Control Technology, Harbin Engineering University, Harbin 150001, China; 2. School of Intel-
ligent Science and Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: To solve the target search problem of autonomous underwater vehicles (AUV) in an unknown underwater en-
vironment, traditional methods have slow search speed and mainly solve the search problem in a two-dimensional plane.
In this study, an unknown three-dimensional (3D) environment target search algorithm based on the improved rapidly
exploring random tree (RRT) algorithm is proposed. In the aspect of search, real-time maps, including target existence
probability, uncertainty, and area traversal degree maps, are established, and their update rules are set. Moreover, the de-
cision function is established according to the search target. In the aspect of local planning, the path to the search de-
cision point is planned by combining rolling planning with the improved RRT algorithm. Their combination realizes the
real-time online search of AUV in 3D space. The simulation shows that the algorithm has strong traversal capability and
improves the target search speed in 3D space.

Keywords: autonomous underwater vehicles; target search; rapidly exploring random tree; local path planning; under-

water environment; rolling planning; real-time search; decision-making
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