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Abstract

This paper aims to develop a new mobile robot path planning algorithm, called generalized laser simulator (GLS), for

navigating autonomously mobile robots in the presence of static and dynamic obstacles. This algorithm enables a mobile
robot to identify a feasible path while finding the target and avoiding obstacles while moving in complex regions. An optimal
path between the start and target point is found by forming a wave of points in all directions towards the target position
considering target minimum and border maximum distance principles. The algorithm will select the minimum path from the
candidate points to target while avoiding obstacles. The obstacle borders are regarded as the environment’s borders for
static obstacle avoidance. However, once dynamic obstacles appear in front of the GLS waves, the system detects them as
new dynamic obstacle borders. Several experiments were carried out to validate the effectiveness and practicality of the
GLS algorithm, including path-planning experiments in the presence of obstacles in a complex dynamic environment. The
findings indicate that the robot could successfully find the correct path while avoiding obstacles. The proposed method is
compared to other popular methods in terms of speed and path length in both real and simulated environments. According
to the results, the GLS algorithm outperformed the original laser simulator (LS) method in path and success rate. With
application of the all-direction border scan, it outperforms the A-star (A*) and PRM algorithms and provides safer and
shorter paths. Furthermore, the path planning approach was validated for local planning in simulation and real-world tests, in
which the proposed method produced the best path compared to the original LS algorithm. © 2022 by the authors.
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