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Research on dynamic window algorithm of mine mobile robot based on

membrane computing and particle swarm optimization

LAN Shihao, HAN Tao, HUANG Yourui, XU Shanyong
(School of Electrical and Information Engineering, Anhui University of Science and Technology,
Huainan 232000, China)

Abstract: In view of problems such as unreasonable path planning, slow planning speed and poor real-
time performance when mine mobile robots use traditional dynamic window algorithm to plan path in
complex environment, a dynamic window algorithm of mine mobile robot based on membrane computing
and particle swarm optimization was proposed. The traditional dynamic window algorithm is optimized by
using randomness of particle swarm optimization and distributed parallel computing ability of membrane
computing. In the dynamic window algorithm, the velocity limit space of mine mobile robot is transformed
into coordinate space, and the velocity coordinate of the mine mobile robot is regarded as particle position.
The speed sampling mode is changed from uniform equal sampling to random sampling, the sample

particles are evenly distributed to each basic membrane. The exchange between membranes and the
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renewal mechanism of particles in membrane are used to evaluate the renewal of particles. The optimal
speed is output continuously. The path planning of the mine mobile robot is based on the optimal output
speed in continuous time interval. The simulation results show that the algorithm optimizes the speed limit
region of mine mobile robot by membrane computing and particle swarm optimization algorithm, and
improves the randomness of speed sampling and the rationality of planning path. Compared with the
traditional dynamic window algorithm, the proposed algorithm can not only reduce the number of planning
steps and the evaluation times of each step, but also shorten the planning path length by 7%-10% and the
planning time by 9%-32%, and can adapt to the special environment with U-shaped obstacles.

Key words: mine mobile robot; path planning; dynamic window algorithm; membrane computing;

particle swarm optimization; MCPSO-DWA ;obstacle avoidance; U-shaped obstacle
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HEE 4 17.86 16. 07 29. 89 20. 46 165 124
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BAE K EE > 10,025,

H 72 3 1 DWA fl MCPSO-DWA #1 4] % 7% £
JEFIFH B AT 8% S ML g N AEAS [R5 rh i A7 3
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NGO &
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Table 4 Comparison of driving speed in

different environments

HE/(mes )
Bk

L1 WL 2 WL 3 L 4
DWA 0.96 0.79 0.78 0. 60
MCPSO-DWA  0.84 0. 84 0. 86 0.79
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Fig. 8 Comparison of optimal planning paths of three

algorithms in U-shaped obstacle environment
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