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Path Planning for Mobile Robot Based on Improved Particle Swarm Optimization Algorithm

XIONG Xin-Xia, HE Li-Li

(School of Information Science and Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This study proposes an Improved Particle Swarm Optimization with Genetic OPerators (IPSO-GOP) to
determine the optimal trajectory of mobile robots in a complex environment. Firstly, we imprové the Particle Swarm
Optimization (PSO) and adaptively adjust the inertia weight during the algorithm 'operation to faeilitate the particle search.
Besides, we disturb the particles with the chaotic variables to increase the conver;gence speed. Secondly, we introduce the
Genetic OPerators (GOP), i.e., multi-crossover and mutation inheritéd by the genetic algorithm, to optimize the improved
PSO (IPSO), thus getting rid of the local minimum and promdtiﬁg the population diversity. Finally, the shortest
continuous geometric path without collisions is obtained after cubic spline interpolation smooths the path generated by the
proposed algorithm. In addition, the proposed algorithm in a multi-obstacle environment circumvents the local optimum
and accelerates the convergence\ﬁ Compared with the PSO, it has significant optimization and advantages in path planning.
Key words: mobile roBot; path planning; Particle Swarm Optimization (PSO) algorithm; Genetic Algorithm (GA); cubic

spline interpolation
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