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Smooth obstacle avoidance for mobile robots using pure-pursuit algorithms

«T. Tsuiki, A. Sakaguchi, R. Ochi, and K. Yamamoto (Kyushu University)

Abstract:

This paper studies the problem of obstacle avoidance for mobile robots using pure pursuit

path tracking algorithms. A conventional approach such as artificial potential field methods often leads to
sudden changes in the robot’s motion. This is because the repelling force is applied to the robot itself. In
this paper, we propose a method to achieve smooth obstacle avoidance by shifting the “lookahead point”
for the robot to pursue when detecting an obstacle. We introduce two ways for moving the lookahead point.
Numerical examples show that the proposed method effectively suppresses the robot’s angular acceleration.
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Fig. 1: Robot model
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Fig. 2: Pure pursuit geometry
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Fig. 3: Proposed method A (the lookahead point is

moved to an intersection of circle C, and circle C,)
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Fig. 4: Proposed method B (the lookahead point is
moved away from the obstacle based on the virtual

spring and damper force )
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Fig. 5: Simulation settings
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Fig. 6: Time variation of robot’s angle, angular ve-
locity, and angular acceleration (Virtual impedance
method)
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Fig. 7: Time variation of robot’s angle, angular veloc-

ity, and angular acceleration (Proposed method A)
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Fig. 8: Time variation of robot’s angle, angular veloc-

ity, and angular acceleration (Proposed method B)
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