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Path planning in multiple obstacle areas for omni-directional
mobile manipulators based on the APFIGA

Jiang Lin* , Zhao Jie™ , Yan Jihong™ , Chen Xinyuan*
( * Key Laboratory of Metallurgical Equipment and its Control of Ministry of Eduecation,
Wuhan University of Science and Technology, Wuhan 430081 )
( ** State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150080)
Abstract

A method for the path planning for an omni-directional mobile manipulator based on the artificial potential field
method improved by the genetic algorithm ( APFIGA) is proposed to solve the difficuties in robot path planning in a
multiple obstacle area. The method uses the traversing coefficient to encourage a robot to traverse a traversable mul-
tiple obstacle area. Thus the path planning ability can be improved. And it can obtain a path in which the potential
field strength decreases fast by using the manipulator’ s neighborhood potential field sirength information, and the
movement direction and the speed of the manipulator is determined by using the genetic algorithm. Due to the intro-
ducing of the effect of robot speed and the mobile obstacle speed, the path planning ability under dynamic environ-
ments is improved. The problem that the robot is easy to shake around obstacles is solved. The target point un-
reachable problem is solved by adding the coefficient item proportional to target distance to the repulsion potential.
The local minimum value problem is solved by adding the additional potential field to fill local minimum. The re-
sults of simulation and physical experiment verified that the proposed path planning method was correct and effec-
tive.

Key words: omni-directional mobile manipulator, artificial potential field method improved by the genetic
algorithm ( APFIGA) , traversing coefficient, artificial potential field ( APF) , genetic algorithm
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