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Fig. 1 The force analysis diagram of robot
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Fig. 2 The definition of normal obstacle
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Fig. 3 The definition based on the traditional and

improved APF methods
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Fig. 4 The definition of strip shape obstacle
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Fig. 5 The definition of U shape obstacle
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Fig. 6 The map in the complicated environment
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Fig.7 The map definition in the complicated
environment based on the improved APF

method
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Fig. 8 The path planning using the improved APF method
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environment based on the RPFSM
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Fig. 10 The path planning using the RPFSM
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Path planning by using region potential field switch method

HUANG De-ying's GUO Ge'’. WANG Li-yuan', LI Zhi-hui'

(1. School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China;

2. Information Science and Technology College, Dalian Maritime University, Dalian 116026, China )

Abstract: To solve the path planning failure of improved artificial potential field (APF) method in
application, a region potential field switch method (RPFSM) is proposed. It includes the map
definition and algorithm design. Firstly, the different shape obstacles on the map are defined by
classifications, then the smallest cell which includes the absolute defence zone and buffer zone is set.
Based on the improved APF method the algorithm is redesigned at different zones. The redesigned
algorithm makes the robots only receiving repulsion in the absolute defence zone, both repulsion and
attraction in the buffer zone and only attraction outside the buffer zone. Thus, it can make the robot
arrive at the aim very fast and avoid obstacles successfully. The reliability of the proposed method is
testified by the Matlab simulation experiments using respectively the improved APF method and the

RPFSM in the defined map.

Key words: path planning; improved artificial potential field (APF) method; map definition; absolute

defence zone; region potential field switch method (RPFSM)



