University of Qom

Engineering Management
and Soft Computing

JEMSC.QOM

Online ISSN: 2538-2675

Path Planning For A Mobile Robot Using The Chessboard Method And
Gray Wolf Optimization Algorithm In Static And Dynamic Environments

Ali Hatami Zadeh?

, Javad Sharifi?‘®’ and Meysam Yadegar3=

1.Msc Student of Qom University of Technology, Faculty of Electrical and computer engineering. Email: ali.hatami72@yahoo.com
2.Assistant Professor of Qom University of Technology, Faculty of Electrical and computer engineering. Email: sharifi@qut.ac.ir
3.Corresponding Author, Assistant Professor of Qom University of Technology, Faculty of Electrical and computer engineering. Email:

yadegar@qut.ac.ir

Article Info

ABSTRACT

Avrticle type:
Research Atrticle

Article history:
Received: 6 Aug 2024
Received in revised form

30 AUg 2024
Accepted 31 Aug 2024
Published online 21 Sep
2024

Keywords:

Dynamic environment,
Grey wolf optimization
algorithm, Mobile robot,
Path planning.

The Grey Wolf Optimization (GWO) algorithm, a computational optimization
method inspired by the social behavior of wolves, has recently been effectively
used to solve optimization and routing problems. This algorithm leverages the
group behavior of wolves, such as coordination among pack members and
intelligent searching for optimization. This paper proposes a metaheuristic
approach named Grey Wolf Optimization (GWO) inspired by grey wolves. The
GWO algorithm mimics the leadership hierarchy and hunting mechanism of grey
wolves in nature. Four types of grey wolves, namely alpha, beta, delta, and
omega, are employed to simulate the leadership hierarchy. Additionally, three
main stages of hunting—searching for prey, encircling prey, and attacking prey—
are implemented. Overall, this paper examines how the combination of the
chessboard method and the Grey Wolf Optimization algorithm can optimize the
path planning of a mobile robot in both static and dynamic environments. The
objective of this research is to shorten the path, minimize the final position to the
target, avoid collisions, and prevent local minima. This paper investigates the
Grey Wolf Optimization algorithm as an effective method for solving the routing
problem. The innovation of this research is in combining these two methods to
improve efficiency, comfort, and adaptability to different environments. The
simulation results show that the proposed method improves the routing
performance of robots and reduces the probability of collision in complex and
dynamic environments. The simulation results show that the use of this algorithm
compared to the A* algorithm leads to a significant improvement in the efficiency
of the robot and improved routing performance in complex and dynamic
environments.
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