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Path planning for Multi-Robots based on a fusion algorithm
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Abstract: A method is proposed for multi-robot path planning in complex environments, employing an improved rapidly-exploring
random tree (IRRT) algorithm and predicted-improved artificial potential field ( P-TAPF) algorithm to achieve obstacle avoidance in
multi-robot systems. Firstly, in view of the shortcomings of slow convergence speed and random search range of RRT algorithm, the
target-biased strategy is used to guide the generation of random sampling points, simultaneously, the improved artificial potential field
method is integrated into the bidirectional random search tree to rapidly identify the global path. Secondly, in response to the problem of
traditional APF algorithm being prone to getting stuck in local minima and having low path planning efficiency, a predicted APF
algorithm with multiple virtual keypoints is proposed, the Douglas Peucker ( DP) algorithm is used to find the sequence of sub keypoints
in the planned global path, and the multi robot system switches keypoints to escape from local minima, thereby enhancing both the
efficiency and smoothness of multi-robot path planning. Ultimately, to confirm the effectiveness of the proposed algorithm, simulation
experiments in complex environments with U-shaped and long rectangular obstacles are carried out, and it has the advantages of high path
planning efficiency and avoiding multi-robot collision.
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Fig. 1 Block diagram of fusion algorithm of global path

planning algorithm and local path planning algorithm
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Table 2 The path length of robots in complex environment

with Semi-enclosed U-shaped obstacles

under different algorithms (x10°m)
=R/ BSSE PLESAL HLESA2  BLEEA3
APF N/A N/A N/A N/A
IRRT 3.317 N/A N/A N/A
BUHER R G 3.315 3.266 3.462 3.322
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Fig. 15 Simulation results of three robots in

long rectangle complex environment

*3 ARAEETIHIANERGRKEREEERY
EXMBEHHBRERKE
Table 3 The path length of robots in complex environment

with long rectangular fixed obstacles

under different algorithms (x10°m)
Bk EUSISHE HLEEA1 HlsA2  HLEEA3
APF N/A N/A N/A N/A
IRRT 1. 404 N/A N/A N/A
A 1604 1.596 1. 601 1. 601
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