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Auto—Tuning Method for Fuzzy Controller Using Genetic Algorithms

Gi-Gab Rho", Young-Hoon joo",

* Denpt. of Control & Instrumentation Eng.. Kunsan Univ,

{Abstract]

This paper proposes the systematic auto-tuning
method for fuzzy controller using genetic
algorithm(GA). In general, the design of fuzzy
logic controller has difficulties in the acquisition
of expert's knowledge and relies to a great
extent on heuristic knowledge which, in many
cases, cannot be objectively justified. So, the
performance of the controller can be degraded in
the case of plant parameter variations or
unpredictable incident which the designer may
have ignored. Proposed genetic algorithm
searches the optimal rule structure, parameters of
membership functions and scaling factors
simultaneously and automatically by a new
genetic coding format. Inverted pendrum system
is provided to show the advantages of the
proposed method.
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Fig. 1. Block diagram of fuzzy logic
controller
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Table 1. ldentified membeship parameters in the
premise
Etk) CE(k) 4Utk)
a A 7 a B Y w

NB |-13333| -1 1-1.028271-1.3333] -1 1-0.2462] -0.9230
NM |-1.2735|-0.7024 | -0.5311 | -0.6549 | -0.5442 1 -0.1775] -0.6702
NS |-088791-00155] 0 1-0.3934;{-0.19831004372} -0.0491
ZE 1-07811 0 01581 1-0.1488! 0 0.0726 0

PS 1-04675] 0.2288 | 0.6405 1-0.2404} 0.6456 | 1.0965 | 0.5101
PM | 02069 | 0.3746 | 09190 1 08354 | 1.1052 | 1.1115 | 0.5394
PB | 08445 1 1.3333 | 0.8445 1 1.3333 1

T 2. Ex{s] .w{X| %Lxluﬂo]/k
Table. 2. ldentified fuzzy rule base

E
NB |NM| NS | ZzE | Ps |PM | PB
NB | PS PM PB
NM ZE
NS | NS PB | NB | NM
CE\ zg PB | ZE | NS PS
PS PB NM PS
PM | NS ZE ZE | NM
PB |NM | ZE PB | PM
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Table. 3. Identified scaling factors
GE GCE GU
1.21158 11.9735 492187
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