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Reinforcement Based Fuzzy Neural Network Control
with Automatic Rule Generation
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Abstract: A reinforcement based fuzzy neural network controller (RBFNNC) is proposed. A set of optimised fuzry con-

trol rules can be automatically generated through reinforoement learming based on the state veriables of object system. RBFNNC
was applied t a cart-pole balancing system and shows significant improvements on the rule generation.
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Fig. 1 Architecture of RBFNNC system
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Fig.2 Fuzzy neural network
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Fig. 3 Cart-pole balancing system

3 RBFNNC $ L0 B 3 & 5% W% (Algo-
rithm of automatic rule generation in RBFN-
NC)
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Fig. 8 A set of rules used to infer fuzzy error £
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Fig. 9 Several groups of rules generated by RBFNNC
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Table 2 Computational results

=(0)  y(0)  z(0) ) 2 ts
(rad) (rad/s) (rad/s?) () {s) {s)
0.4 0 o 0.67015 0.00854  0.00506
0.39 1] g 0.65348 0.00854  0.00506
0.3 0.0 0 0.68736 0.00807 0.00524
0.4 -0.03 0 0.63866 0.00902 0.00488
-0.2 0.06 0 0.30703 0.00951 0.00470
-0.19 0.09 0 0.27955 0.01000 0.00452
-0.21 0.03 0 0.33710  0.00902 0.00488
-0.21 0.09 0 0.30854 0.01000 0.00452
0.4 0.1 —-0.04 0.80210 0.00700 0.00566
0.3 0.03 0.1 0.52547 0.00807 0.00524

0.3 =003 =05 0.47950 0.00902 0.00488
-0.25 0.06 -0.1 ©.38219 0.00851 0.00470
—-0.25 -0.06 0.5 0.46567 0.00761  0.00542
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