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Abstract We point out a mistake and the incorrect conclusion of the paper “ He output feedback
control design of fuzzy dynamic systems via LMI” in Acta Automatica Sinica 2001,27(4). We also
give the correction of the mistake,
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1 Introduction

In the paper “H.. output feedback control design of fuzzy dynamic systems via LMI”
in Acta Automatica Sinica 2001,27(4)"), the authors discussed the H. output feedback
control problem for fuzzy dynamic systems. Unfortunately, the conclusion of its Theorem
2, which refers to asymptotical stability of H.. output feedback control problem for fuzzy
dynamic systems, is incorrect.

2 Description of the problem
The mistake of the paper is found in the proof of its Theorem 2 regarding the asymp-
totical stability of the closed loop system, where the following equation 1s used (see equ.
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Directly calculating the right hand side of (1) yields
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However, since
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it immediately follows from (2) and (3) that (1) is incorrect. Thus, the corresponding
conclusion of Theorem 2 of | 1 | becomes untenable and, of course, should be corrected. In
fact, from the above analysis it is easy to see that Theorem 2 of [ 1] is valid only when AC,
={(). It should also be pointed out that the simulation provided in [ 1] exactly satisfies this
condition and thus does not reveal the limitation.

3 Correction of Theorem 2 of [ 1]
If we directly use the following estimate of AAFP;—I—P;&A; :
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* Dr, Feng Gang replied by E-mail; “I believe the comments are correct and we would like to thank the authors of
the comments for their interest and for pointing out the errors of our paper, ”
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then the term AC, BB, AC,, which appears in (2) and leads to the incorrect conclusion in
(1], will prevent us from further processing. Instead of using the method in [1], we can

first decompose AA, in (4) as follows:
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Then using lemma 2 of (17, we can estimate AAL P, +P,AA,, and AAT Pg"}‘PgMgg , TESpec-
tively, without introducing the term AC/B/B,AC,. Now we give a correction to Theorem
2 of [ 1] as follows.

Given a fuzzy dynamic system described as in (21) of | 11, its feedback controller de-
scribed as in (22) of [ 1], an approximate upper bound of the uncertainties of (21) of [1]
defined by (29) of [ 1], and the H.. performance bound Y>>0 as a constant,if there exist a
set of constants ¢,;, >0, €, >0, and a set of variables A,, B,,C,, Exs E4» Er, X, and Y,
satisiying the following inequalities.
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then the closed loop system (23) of [ 1] is asymptotically stable with H. performance
bound 7. Furthermore, if the matrices M, and N, are in the form of full rank decomposi-
tion
MN/ =1— XY,

then a parameteriz&tion of H.. output feedback controller can be determined as

C, =CM;{ , B, = NfB,, A, = Nf (A, — (NB.C.X, +Y,BC.,MI +YAX )M

where M and N;” denote the Moore-Penrose general inverses of M, and N, , respectively.

4 Conclusion

In this note a possible careless mistake which leads to the incorrect conclusion of [ 1]
1s pointed out, and 1ts correction is given.

There is much work that needs to be discussed for the problem of stability and per-
formance of the closed system by using switching control. Some classical results have been
discussed in detail in [ 2] and the related results and techniques in [ 3] and { 4 | are benefi-

cial to this 1ssue,
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