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Abstract

In this paper we propose a design method of the adaptive fuzzy controller for autonomous
navigation of mobile robots based on the fuzzy theory. We present two improvements. First,
unnecessary rules in the fuzzy inference process make data processing time increase. We reduce this
data processing time by generating suitable fuzzy inference rules and membership functions
according to the current state of a mobile robot. It is implemented with the clustering method using
input and output data pairs, and then it is possible for a mobile robot to navigate in shorter
processing time with less fuzzy inference rules. Second, existing algorithms used fixed membership
functions of input and output variables, hence converged slowly. We improve convergence time via
scaling membership functions generated by the clustering method. To evaluate and compare the
performance of the proposed method with the existing fuzzy navigation controller, computer
simulations and navigation experiments of a mobile robot are presented.
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of mobile robot.
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Fig. 7. The right wall following navigation using
adaptive fuzzy controller{(clustering).
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Fig. 13. The right wall following navigation using
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