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Design of a Direct Adaptive Controller with a Novel Kind of
Lyapunov Function
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Abstract : We propose a direct adaptive controller for a class of nonlinearly parametrized systems. A normalized output error is added
to the previous control law to construct the proposed adaptive controller. The transient performance of the resulting closed-loop system
can be guaranteed by suitably choosing a novel kind of Lyapunov function while the tracking performance of the adaptive control

system is improved using the proposed algorithm. Finally, the effectiveness of the proposed algorithm is illustrated with computer

simulation.
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Fig. 1. Simulation results of reference [13].
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Fig. 2. Simulation results of the proposed scheme.

2xj0] 93 e}l E A7 4A0] nAATGH A
J5ka 7 $@51A gholE ° Aoz weE,

BN
2
5

V.48

B =EodA e Bdd genE 548 71 AselAM g
A4 AeA71E A AA st 53] A E &
HEL N2 I8 Lyapunov F+E 7122 3§ Ao
(WCLF)oll Atatd 280 A3 E H7hsto Ao71 & A
A TSRS 22 P e o) Lyapunov & 243
Aegto 2 M Aoj71& T AA HFZ AT A=
R EFexe] A2 sEA RFEE Bnyoy, £
HFE Aol Z3E Bt 7|&el AAE Ao &

DY F[13]R ek A=l Y ol AHALLE F
25 UYL EF oA 58 S5 G4 ARA AN
¢ 2 5 A9tk Hebd 2 =2 AN Ao} 23z
Ze NBdolH AT H st 2o] $5e Ao] Aol 4T
g0} w4y el B4g h AgelN ERH o2 A
895 g oz sl

it n 23l

[1] A. Balestrino, G. De Maria, , and A. S. 1. Zinober,
“Nonlinear adaptive model-following control,” Automatica
20, 559-568, 1984.

[2] J. D. Boskovic, “Stable adaptive control of a class of
first-order nonlinearly parameterized plants,” IEEE Trans.
Automat Control, AC-40, 347-350, 1995

[3] R. H. Canon, “Dynamics of physical systems,” New York :
McGgraw-Hill, 1967.

[4] P. A. Ioannou and J. Sun, “Robust adaptive control,”
Englewood Cliffs, NJ ; Prentice-Hall, 1996.

[5] T. A. Johansen and P. A. loannou, “Robust adaptive
control of minimum phase non linear systems,” Int. J.
Adaptive Control Signal Process, 10, 61-78, 1996.

[6] 1. Kanellakopoulos, P. V. Kokotovic, and A. S. Morse,
“Systematic design of adaptive controller for feedback
linearizable systems,” IEEE Trans. Automat. Control,
AC-36, 1241-1253, 1991.

[71 M. Kirstic, I. Kanellakopoulos, and P. V. Kokotovic,
“Nonlinear and adaptive control design,” New York :
Wiley, 1995.

[8] R. Marino, P. Tomei, “Global adaptive output-feedback
control of nonlinear systems, part II
parameterization,” IEEE Trans. Automat. Control, AC-38,
17-48, 1993.

9] R. Marino, and P. Tomei, “Nonlinear adaptive design :

Nonlinear

Geometric, adaptive, and robust,” London : Prentice-Hall,
1995.

[10] M. V. Popov, “Hyperstability of control systems,” New
York, NY: Springer, 1973.

[11] S. S. Sastry, A. Isidori, “Adaptive control of linearizable
systems,” I[EEE Trans, Automat. Control, AC-34,
1123-1131, 1989.

[12] J. E. Slotine, W. Li, “Applied nonlinear control.



538

Englewood Cliff,” NJ ; Prentice-Hall, 1991.
[13] S. S. Ge, C. C. Hang, and T. Zhang, “A direct adaptive

o| k=3 M

19641329154 A3, 198614 Q1d e A
71%3ha 291, 1988 @) s}
4 A7) T A, 1996~
AR @) ek WAL A, 1991
W~1996d A F Ad+42 =5
1996 d~# A Me&HF715 et =
TEA " zug, FHEkE

28

B g Aof g

Kot - KiSst - ArElsst ==X A8 A M 7 3 2002 7

controller for dynamic systems with a class of nonlinear
parameterizations,” Automatica, 35, 741-747, 1999.

oF 3 &

195013 3¢ 2044, 1971 d M &4

A7) gea 2. 1973 Bk A

71883 EQAEAD. 19829 B

Kyotothgt H71F3sta ESAEAD.

198613 ~ @A) eheFolst Ak HF
FHE WA 19939 W2 Yalet]

g d7)es] 735074



