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A hAPF-ACO algorithm for path planning of mobile robots

in generalized obstacle environments
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( " The Key Laboratory of Metallurgical Equipment and Control of Education Ministry,
Wuhan University of Science and Technology, Wuhan 430081 )
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( ™ School of Mechanical Engineering and Automation, Beihang University, Beijing 100191)
Abstract
Path planning of mobile robots is studied. In view of the two value grid modeling method can not completely
reflect the geographical features of the real complex environments, and in consideration of the possible obstacle-
breaking conditions when mobile robots perform some tasks, a new concept of ‘ generalized obstacle’ is defined,
further, the generalized obstacles are classified, and the corresponding fuzzy membership functions for all kinds of
generalized obstacles are given, then the generalized obstacle environments are modeled by using the modified grid
method. Based on the characteristics of artificial potential field ( APF) method and ant colony optimization (ACO)
method, a novel hybrid algorithm combining artificial potential field with ant colony optimization, called the
(hAPF-ACO) algorithm, is put forward to solve the mobile robots’ path planning problem in generalized obstacle
environments. The simulation experiment with nine path planning cases is conducted. The experimental results re-
veal the significance of the presented problem of path planning, and also show that hAPF-ACO algorithm outper-
forms the ACO method in convergence property, solution quality and robustness significantly.
Key words: generalized obstacle, mobile robot, path planning, artificial potential field ( APF) , ant colony

optimization ( ACO)



