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Abstract; In order to improve the efficiency of underwater path planning for robotic fish and better complete underwater work, a
path planning method for robotic fish based on improved bidirectional rapidly-exploring random trees ( Bi-RRT) algorithm was pro-
posed. A hybrid drive robotic fish was developed as the research object, and its structural model and motion control mode were intro-
duced, which provided a physical prototype for subsequent experimental verification. In response to the problems of sampling ran-
domness, path redundancy, and low efficiency in the Bi-RRT algorithm, a growth guidance mechanism and connection
strengthening mechanism were integrated to improve the Bi-RRT algorithm, and a growth guidance mechanism was added to
improve the problem of random tree growth and slow connection between two trees; added connection reinforcement mechanism to
improve algorithm search speed. The search path was optimized by removing redundant nodes and inserting optimization nodes to im-
prove path quality. The path was smoothed to make it more suitable for robot fish navigation and to achieve robot fish path planning
tasks. The simulation results showed that compared with the traditional Bi-RRT algorithm and other derived rapidly-exploring random
tree (RRT) algorithms, the improved Bi-RRT algorithm reduced the number of nodes by about 50.8% , the path length by about
19% , and the search time by about 65.3% compared to the previous one.
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Fig.2 Diagram of the pectoral fin mechanism of robotic fish
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Fig.3 Propeller propulsion mechanism
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Fig.4 Tail fin swinging propulsion mechanism
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Table 1 Simulation results under basic map
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RRT 46.5 889.7 12.1
RRT" 25.4 785.5 17.3
Bi-RRT 442 865.9 1.1
ABEFE 24.6 673.9 0.4

2 REMET IR

Table 2 Simulation results under maze map
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| mm S
RRT 100.7 1933.1 60.5
RRT* 50.9 1 685.3 101.7
Bi-RRT 97.5 1939.6 3.2
AW E 37.3 1521.4 1.2




514

B A5 LT IGHE Bi-RRT SE9E HLES M BRI 7 ik 81

K3 ORAEIEE T ) 5
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