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Dynamic Compensation Method for State Delayed Control Systems
with Input Saturation

LA
(Jong-Koo Park)

Abstract - A dynamic anti-~windup method for state delayed control systems with input saturation is considered. Under
the assumption that a linear controller has been designed for a state delayed control system based on the existing design
technique which shows desirable nominal performance, an additional compensator is incorporated to provide a graceful
performance degradation despite of input saturation. By regarding the difference of the controller states in the absence
and presence of input saturation as an objective function, the dynamic compensator which minimizes it is determined
explicitly. The proposed dynamic compensator is the closed form of plant and controller parameters. The proposed method
not only provides graceful performance degradation, but it also guarantees the total stability of resulting systems. An

illustrative example is provided to show the effectiveness of the proposed method.
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Fig. 1. State-delayed control systems with input
saturation.
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Fig. 3. State-delayed system without input saturation.
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Fig. 4. State-delayed system with input saturation.
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Fig. 5. State-delayed system with input saturation
adopting proposed compensation method.

6.4d E

=ES AHAA8L7 HAE dHAT AL g
93 FA 4d=9 HAYEE AdAT dFAF2 L
o] EA AR wWe JHITEEL VIRE FTHEYYY

€ 9%3] Tt A" FAHARPE NEdH

3
ol gRud a3 Py AYA Tol FE}A FARHY,



Aoj7lst EHES wi/iUFEZHN FH3] BHE 27 Yo
(closed form)& 7%7] W&o, =2 71 HEA 4F A
o177k uigl dAH AZIT & A 4A 7E + Ao
AAE Byl qEe EdAA Aolrle FdEsE
zaavt e 4 A7zt shd gEsed agz
FAAI = Aojth AAE FAHAEIEE S WAH dAHEE
2Ed & 2wt okvst did Alzde JvEel Zidise
HAurg el

f= STUE i |

[1] H. H. Choi and M. J. Chung, “Memoryless H o

controller design for linear systems with delayed state
and control,” Automatica, Vol. 31, No. 6, pp. 917-919,
1995

{21 H. H. Choi and M. ]J. Chung, “Observer-based H o

controller design for state delayed linear systems,”
Automatica, Vol. 32, No. 7, pp. 1073-1075, 1996.

[3] R. Hanus, M. Kinnaert, and J. L. Henrotte,
“Conditioning technique, a general anti-windup and
bumpless transfer method,” Automatica, Vol. 23, No. 6,
pp. 729-739, 1987.

Trans, KIEE. Vol. 50D, No. 7, JUL. 2001

{41 J. H. Lee, S. W. Kim, and W. H. Kwon, “Memoryless
H . controllers for state delayed systems,” IEEE

Trans. Automat. Control, Vol. 39, pp. 159-162, 1994.

{5] T. Kailath, Linear systems. Englewood Cliffs, N.J:
Prentice-Hall, 1980.

[6] M. V. Kothare, P. J. Campo, M. Morari, and C. N.
Nett, “A unified framework for the study of
anti-windup designs,” Automatica, Vol. 30, No. 12, pp.
1869-1883, 1994.

[7] J-K. Park and C.-H. Choi, “Dynamic compensation
method for multivariable control systems with
saturating actuators,” IEEE Trans. Automat. Control,
Vol. 40, No. 9, pp. 1635-1640, 1995.

[8] J.-K. Park and C.-H. Choi, “Dynamical anti-reset
windup method for discrete-time saturating systems,”
Automatica, Vol. 33, No. 6, pp. 1055-1072, 1997.

(91 J.-K. Park, C.-H. Choi, and H. Choo, “Dynamic
anti-windup method for a class of time-delay control
systems with input saturation,” Int. J. Robust
Nonlinear Control, Vol. 10, pp. 457-488, 2000.

B & T (# @ &)

19874 Mgy AoAZFE 2. F ol
9 421(1989). F wishe  urAH(1993).
1995-374 AFdy A7A2 2 ARYT
w 2 R pARcE Mool R &
£ HAEH 28 Ao A2y, g, 7}
AR 2 AL

Tel : 031-290-7138

E-mail ' pjk@yurim.skku.ac kr

Ay M ol EXste Aefxied AMAHe| FHLMYY

331



