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Abstract

This paper presents a scheme for designing a fuzzy model-based state observer for nonlinear

systems. For this scheme, a Tagaki-Sugeno type fuzzy model whose consequent part is of the state

space form is obtained. It describes the locally linear input/output relationship of a system. The

parameters of the fuzzy model are adjusted using a genetic algorithm. Then, fuzzy full-order and

reduced-order state observers are designed based on the fuzzy model. A set of simulation works is

carried out to demonstrate the effectiveness of the proposed scheme.
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Fig. 5 Responses of the system with the fuzzy full-
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Fig. 6 Responses of the system with the fuzzy
reduced-order state observer

5, 2 B

e

TAME HA R 728t B2 FH

#5718 dAlste @ 7S AAlEiT ol & 9
3t A2 E FRAOR 7)&dhe 48 A

95 “Ifithen” 202 AZAFS W5
AL, FALTEFE o] &8t HA Y
o] gEtnH & 2ot 283 3 E HR R

dol 7)Z3t A Ee F2A4F FHBST]

tijo l £ e e
=L
2&

1

2|z

& dA ST e Al BHlold g A Hat
HA g S e Aade FUASES B 3
78‘ e A& Eﬁq

HUEH

[1] T. Takagi and M. Sugeno, “Fuzzy Identification
of Systems and Its Application to Modeling and
Control,” IEEE Trans. on Sys., Man and Cyber.,
Vol. 15, No. 1, pp. 116~132, 1985

[2] K. Tanaka and M. Sugeno, “Stability Analysis
and Design of Fuzzy Control System,”
Systems, Vol. 45, pp. 135~156, 1992

ets and

[3] K. Tanaka, “Design of Model-based Fuzzy
Controller Using Luapunov’ s Stability Approach
and Its Application to Trajectory Stabilization of
a Model Car,” H. T. Nguyen et al.(Eds), John
Wiley & Sons, Inc., pp. 31~50, 1995

[4] D. T. Pham and G. Jin,
using Gradient-like Reproduction Operator,”
Electronics Letters, Vol. 31, No. 18, pp. 1558~
1559, 1995

[5]1D. T. Pham and G. Jin, “A Hybrid Genetic
Algorithm,” Proc. 3rd World Cong. on Expert
Systems, Seoul, Vol. 2, pp. 748757, 1996

[6] J. J. Grefenstette, “Optimization of Control
Parameters for Genetic Algorithms,” IEEE
Trans. Syst., Man, Cybern., Vol. SMC-16, No. 1,

pp. 122~128, 1986

(7] e, A2+, “Had g S 38 4
2,7 A - AF3E - A A'l e =2, 463, A4
%, pp. 268 ~275, 2000

[8] C. Chen, Linear System Theory and Design,
Holt-Saunders, N.Y., 1984

[9] o1&, 17t 9, "FHdue)E & ol &3 vy
A 2% 2f %E}"J HA 2dy,” A2 L 25 Alx
H 83 =gR 11]81 3%, pp. 80~87, 1998

[10] o1& &, , A7, e tye] e
7 = §11] E'_‘é, gatuh gyl ebs 1999d %
A& =54, pp. 13~18, 1999

(11] o] &, 2% 9, "Bl 7| 23 vl g A] 2= 9
HAA ], B2 R R F Al 283 =EA, 299,
A2%, pp. 170~178, 1999

[12] o] & 2], 21 77 9], “Design of a Fuzzy State
Observer,” @Zalddgn A7 1E4d1L dF
=54, A 174, pp. 77~ 86, 1999

[13] K. Kim, J. Joh and W. Kwon,

Continuous Time Takagi-Sugeno Fuzzy Cont-

"Genetic Algorithm

[V

“Design of the

rollers for Nonlinear Dynamic Systems Using
a2 L A% AzE 8
=34, 94, H|33, pp. 239~ 248, 1999

Fuzzy Estimators,”

(169)



AR e, 258 B 13, 2001

NS

Ol B4 (Fsttl)
199611 staietcistm MojMEEstn
(@etAD. 19984 shEsUtisim et
o HOPAISTET (Z3HAIAD, 1998
~BRY SHROlICHELI CHErR! FO{AIS
a4z} wpAll

295 GRESD)
19974 srRsfoTistm Mo|AIS BT}
a2 ol 19989 SATeicket xof
ANag Bas DB AT 1998W~
SR A st BX|Al 2t
= cystel xyet

2E2 (&EF0)

19814 SAChE . ZoichEt 7| H|Zstst
E9. 1985 T ChEh AAH(RIOIZED.
19894 & ciEtel diAL(HolBa)), 1990
~BX sELiEn J(A - HESEE
S, 1996~1997 University of
Wales, Cardiff 9i7n%, LalEol=s H
SHof, XA, Xl S, et

Zusle 3 Holg,

(170)

7S @XD

1951 108A, 19744 St=s|Utisin
J|mEn B 1986 HRsHychstacy
StAMoIAIE Sata EY (Z3H4AD, 1990
H O SCHEH EY (SEHAD. 137134
1997, 12~1998, 12 ¥= University of
Wales Cardiff Systems Engineering
Division A7, 1983~1991 H=isit
Sotoipel Sag 1992~8XY sl
et XsstdE3sty Sfas, s
AFo|AL BalE,

ShE CAss)

19624 4814, 198614 FHSHUCHST 7|
Tetnt EE. 19909 £ ChEte ERl(Y
AD. 1996 Y aTuiche ofEY FY
(2pAD, 1996~ER| FHIBATHE D XS

8} 2 BaR xo4

Tizhv GRAeE)

19~631 1089 12844, 1977 st=tsid
cstm o|akstol(EAD, 19854 Florida
Institute of Technology, 7| - A=A} -
ZFe(Te(AMAD, 19861 University
of Wales Cardiff, R7|- ®X} - A|AEZ
st (atAh), X stEsiListm 7|A -

CECER RS



