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Abstract

This paper proposes a genetic fuzzy controller ensemble (FCE) for improving the control
performance of fuzzy controller in the non-linear and complex problems. The design procedure of each
fuzzy controller in the FCE consists of the following two stages, each of which is performed by
different genetic algorithms. The first stage generates a fuzzy rule base that covers the training
examples as many as possible. The second stage builds fine-tuned membership functions that make
the control error as small as possible. These two stages are repeated independently upon the different
partition patterns of input-output variables. The control error will be reduced further by invoking the
FCE that combines genetically various fuzzy controllers by an equal control error weighting method.
Application to the truck backer-upper control problem is presented. The control performance of the
proposed method is compared with that of Wang and Mendel's approachll] in terms of either the
percentage of successful controls reaching to the goal or the average traveling distance.
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1st stage 2nd stage | Ensemble
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Table 2. Weights and averge control errors.
%‘%—’F 7HEA Gt Aol 22t
Ci5, 5 0.164815 0.149
C(5,5;7) 0.155434 0.132
FC(5, 7,;5) 0.092831 0.215
FCG5, 757 0.186801 0.125
FC(7,5;5) 0.047374 0.214
FC(7.5:7) 0.064412 0.201
FC(7, 7:5) 0.163083 0.159
FC(7,7:7) 0.125250 0.191
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