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Design of Robust Adaptive Fuzzy Controller for Uncertain Nonlinear System Using
Estimation of Bounding Constans and Dynamic Fuzzy Rule Insertion

Kok 8K ROET
(Jang-Hyun Park - Gwi-Tae Park)

Abstract - This paper proposes an indirect adaptive fuzzy controller for general SISO nonlinear systems. In indirect
adaptive fuzzy control, based on the proved approximation capability of fuzzy systems, they are used to capture the
unknown nonlinearities of the plant. Until now, most of the papers in the field of controller design for nonlinear system
considers the affine system using fuzzy systems which have fixed grid-rule structure. We proposes a dynamic fuzzy rule
insertion scheme where fuzzy rule-base grows as time goes on. With this method, the dynamic order of the controller
reduces dramatically and an appropriate number of fuzzy rules are found on-line. No a priori information on bounding
constants of uncertainties including reconstruction errors and optimal fuzzy parameters is needed. The Control law and
the update laws for fuzzy rule structrue and estimates of fuzzy parameters and bounding constrants are determined so

that the Lyapunov stability of the whole closed-loop system is guaranteed.
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Output & Desired Ouptput
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input, (c) Variation of the number of MFs

r/,
ﬁ\
25’ \< -0.33 6.35| ‘14.61
= /1
// 1.07 1.11 1.34
-

M -0.14|-1.31|-12.91| 5.5 4.96
1.01 | 1.05 | 0.56 | o0.86] 1.01

3.40 4.80 3.43
1.00 1.00 1.00

X1

a2 4 15& Fo| HX| & FHE n2ioE
Fig. 4 Fuzzy rules and corresponding consequent
parameters after 15 sec.
e FHEe ged 2o
1 7]&e vdy AF AP H$ BA Aojr|& A
£ =7Eo] dRE ojHU(affine) Al FL 7t

20

& Aol vld B =RdAe A FE5A4Y g0 4
gl Aojglae] dwrA Y Y9 AT A 7
A A AA Ao7g HAFH.

2. 2e9eg HA 7 maetrE s}l PAE Bk op
302 HA FFo] AQIHE SnIYFE AAs 7]
Zo A Pyeg xyd HA FIHL AE F Ag
o] AbE-E= Wad ulsM Aoirle FayE BAHA
£Y9 4 3o tEo] olgF W E-selve@te] o}
Ut AA 13 72 ¥3-2 dA HFZ Alado] g
o}X 8 (Lyapunov) ¥4 AAE/} BFHEE FAXE
=3

3. ZAAAoIge) o5 ALt UM "oy 4F &
ARTEE FASE WHL ALEsq AR} o8 4
T8 2oz gopAY 33L& & €t Sich

T dFAAREA B =% /I¥E H#AB2/E AHA

ded HEsk= Jigd dg dF¢, dd¥-oEd

(MIMO) Al2d9d] 83 .18 AF7t Fisodor ¥

Aolc}.
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