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Abstract: This article addresses the deadbeat stabilization problem for a class of discrete-time linear systems with
multiple actuators and multiple sensors. For switched controllable systems, blocked triangular structure of the system
matrix is obtained via proper state coordinate transform. Based on this specific matrix structure, we design a set of state-
feedback controllers and a periodic switching signal to coordinate the controllers. The state transition matrix is proved to
be zero within a fixed time interval, and hence the deadbeat stabilization problem is solved in a global and uniform manner.
Furthermore, for switched observable systems, we design an observer that exactly traces the state in a finite time. Combined
the state feedback controller and the observer, we propose a dynamical output feedback controller that is itself a switched
system. This dynamic controller, together with a periodic switching signal, could achieve deadbeat stability of the overall

system. A numerical example is presented to illustrate the effectiveness of the proposed design scheme.
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Fig. 1 Deadbeat stabilization with state feedback
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Fig. 2 Deadbeat stabilization with dynamic output feedback

4 4B
AR — S HT [RI )it RS L = A1
], I E Y PR AR AR A 3R AT R G RE I = £f

Z5H, FRRCUIRAS B BN A S ISR D SR s SIEE
MR ARG TEE IR E. (5 FASAIE 1 BETHEZR AT 2%
P, TR AR, B 28 G50 )27 285 0 7 B 1 46 5 B0 — 2D
DUtk Bnfrr BT RIS A SEELJE ZE fA A e [ 5k
fitl LA ARG S, AT AT B A,

SE30Hk:

(1]

(2]

[3]

[5]

(6]

[7]

[

SUN Z, GE S S, LEE T H. Reachability and controllability criteria
for switched linear systems. Automatica, 2002, 38(5): 775 — 786.

HESPANHA J P, LIBERZON D, MORSE A S. Overcoming the lim-
itations of adaptive control by means of logic-based switching. Sys-
tems & Control Letters, 2009, 49(1): 49 — 65.

SHORTEN R, WIRTH F, MASON O, et al. Stability criteria for
switched and hybrid systems. SIAM Review, 2007, 49(4): 545 — 592.

ZHANG W, ABATE A, HU J H, et al. Exponential stabilization
of discrete-time switched linear systems. Automatica, 2009, 45(11):
2526 - 2536.

NARENDRA K S, BALAKRISHNAN 1J. Improving transient re-
sponse of adaptive control systems using multiple models and switch-
ing. IEEE Transactions on Automatic Control, 1994, 39(9): 1861 —
1866.

KRSTIC M, BEMENT M. Nonovershooting control of strict-
feedback nonlinear systems. /[EEE Transactions on Automatic Con-
trol, 2006, 51(12): 1938 — 1943.

SANTARELLI K. Comparison between a switching controller and t-
wo LTI controllers for a class of LTI plants. International Journal of
Robust and Nonlinear Control, 2009, 19: 185 - 217.

SUN Z. Recent advances on analysis and design of switched linear
systems. Control Theory and Technology, 2017, 15(3): 242 — 244.

XIE J, YANG D, ZHAO J. Multiple model adaptive control for
switched linear systems: A two-layer switching strategy. Interna-
tional Journal of Robust and Nonlinear Control, 2018, 28(6): 2276 —
2297.



11

JFAENES: — SRR R U R e ZE izt

1849

[10]

[11]

[12]

[13]

[14]

KALKKUHL J, JOHANSEN T, LUDEMANN J. Improved transient
performance of nonlinear adaptive backstepping using estimator re-
setting based on multiple models. IEEE Transactions on Automatic
Control, 2002, 47(1): 136 — 140.

SUN Zhendong. Transient performance optimization for switched
linear systems. Systems Science and Mathematics, 2019, 39(2): 266
-2717.

MR, VIR &L R G BB IR, KGR 5H%, 2019,
39(2): 266 - 2717.)

PARRIAUX J, MILLERIOUX G. Nilpotent semi-groups for the char-
acterization of flat outputs of switched linear and LPV discrete-time
systems. Systems & Control Letters, 2013, 62(8): 679 — 685.
PHILIPPE M, MILLERIOUX G, JUNGERS R. Deciding the bound-
edness and dead-beat stability of constrained switching systems. Non-
linear Analysis: Hybrid Systems, 2017, 23: 287 — 299.

FIACCHINI M, MILLERIOUX G. Dead-beat stabilizability of au-
tonomous switched linear discrete-time systems. [FAC PapersOn-
Line, 2017, 50(1): 4576 — 4581.

[15]

[16]

[17]

SUN Z, GE S S. Switched Linear Systems: Analysis and Control.
London: Springer, 2005.

HEYMANN M. Comments ‘On pole assignment in multi-input con-
trollable linear systems’. IEEE Transactions on Automatic Control,
1968, 13(6): 748 — 749.

ZHENG Dazhong. Linear Systems Theory. 2nd Ed. Beijing: Ts-
inghua University Press, 2002.
CRRED. M RGHIR. 320, LR THHERA HARAL, 2002.)

Ve A

JRAET G R SR BRI AR I, F ST et

51, E-mail: 1050901870@qq.com;

IMRAR  WHFTH, H6JE “ REEE L (20004F) R AEE, Bl

WHFJ7 W) TR A BhAS R G420 5 44, E-mail: zhendong.sun@amss.

ac.cn.



