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A Study on the Nonlinear Controller Design
Using T-S Fuzzy Model And GA
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Abstract

In this paper, we propose a design method for nonlinear SISO system using Takagi-Sugeno fuzzy

model and Genetic Algorithm. Our method can reduce the number of design parameters and has advantage

of small search space of Genetic Algorithm. The proposed nonlinear controller, which can be implemented

by fuzzy controller and simple nonlinear controller, cancels the original nonlinear dynamics and gives the

optimal nonlinear dyvnamics. We illustrate the performance of the proposed controller by simple simulation

example.
L M&

HA Aoj7lE 71&E9 A7IE] vls] HA et
WEA g3 MAgE 48y 54 AD W)

Yol s A wd nugg ¥ 11]74];51"{1 Al o
gA-gol Uk ol e o g HFe HIoE FH &
nHFE ol g8l gy wgoeg HA AMojrlE A
Aste dtdel g d4ge] & AYHI Yok
A dxnAFE VoRE HA HorlE AAY F
oy dukd o HA AMojr|e RE HAr|eES

&l °LJ7E]7‘°E AAs AR f-3AxY Hojzb YF
oA A @t FARY Helzk WE AW A *5‘4
Ao gk Asol Fx w7l @l dA stepw
B $& Zot Hol ugsd. B =fidMEe
Takagi-Sugeno #Hz Zd& ojfdld dA delrlg

N :10

—310—

B =F8dMe na ¥4 E SISO A2dE EUE
2 %1 gler ZWE 242+ Takagi-Sugeno H
A Rdg Agda Joh B =7l ALEE HA
T2 ol#fg} #el IF-THEN e T 424
2 ¥¥o] 7tFsict

© IF-THEN #dele] &



IF x is M; and x s My and - and """ is M,

THEN x” = a,” - x+ bu, i=1,2,.7 (D
A7 x=[xx, - ,x" VT oz My WA I
gtojc}.

glw,-( x K a,«T~ x+b;u }

Z}wi( x)

= Bre o

sx+biu ) (2)
AN wl x)= }i[lM,-,-(x“'”) ol i

i x)=—285) oy,

glw,-( x)

L. Ale]7] dA

B =R ALgE Ao]7]E Takagi-Sugeno 3 A
% ol-g3sled EHEVL 7EAn U e FHE
g/\gg AAT T A2 544y 54& AFs
wag ALgsn o e #E AHojHog
geo] W

hqur_ei

T —
-2 h{x)a;, - x+ Zh.-(x) a.'T‘X
=1 =1 @
Z_‘.lh,»( x)b;

(3) oz REE Ao7le #HA Aojrlg petd v
Ay Aol o 23 15 #o] FEAL

x FUZzY u _w u
""" *  CONTROLLER T

- B Lou2

a9 1 ¥ =EoA AR Aoy 7=

—311-

A Aeizle i Am Ao FA

IF xisMyand x is Mpand - and "V s M,

u (a— a)7 x

THEN
b;
i=1,2,---,7

Uz

(@) Ao} Ax A7) Hefoie @, £ ol L A
Y% g4(fitness function)2 HWBEE f4d du
dzonvy 44 4 Uk

A G5 - —p 5)
, w,x2+ w, 1t dt

A7 w,S w, e A Ao rtFA e}

4 daelEo 2= Simple GAE Al8dtden 4

2} &tel dole (mX¥Xx16 ) bits olh,

IV. Al Egold 44

Alg#dol e AlE&d H]AHE SISO EAELE oty
o g},
£=—0.1x—0.02x—0.67x°+ u 6
xe [-1.51.5],x e [—1.5 1.5]2 EsAslA )
Ao ZAEE g #E 4 e FHE wHE #
+ Takagi-Sugeno B E o] 2& wage 5+ 9l
oh.
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(1 = rule index, j = element index)
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