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Stabilization of multirate nonlinear sampled-data systems

with quantization
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Abstract: The stabilization of multirate nonlinear sampled-data systems with quantization is studied in this paper for
designing a controller based on the continuous-time plant model and discret sampled-data implementation. Since the
lifting technique is not applicable for the case of nonlinearity and the plant states are measured only at sampling times, the
controller’s state is replaced by the approximate state obtained by taking the sampling state as the initial state for the process
of Euler iterative approximation. When this modified controller is applied to stabilize a closed-loop sampled-data control
system with adjustable holder period, the approximate error and sampling quantization error can be separated. Moreover,
the system is practical stabilizable by using the Laypunov function method to deal with the double affects of approximate
error and sampling quantization error. Finally, the simulation example shows the desired result.
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Fig. 1 Multirate nonlinear sampled-data systems
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strategy based on the continuous-time model)
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Hh KRR R 3 J 3155 A0 R PR O e 3 —

LL I 2R3, ANHET H A0 R S8 AT [ 1R 1
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1
0.8\
= 0.6 \
0.4
0.2

KBl 2 REViE(Ts =1.5,T), =0.03,|¢| =0.1)
Fig. 2 States simulation (75 = 1.5,7}, = 0.03,|q| = 0.1)
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06) R
04|

02}

3 CRAGE(TS = 1.5,T), = 0.015,|g| = 0.1)
Fig.3 States simulation (7 = 1.5, T}, = 0.015, |¢| = 0.1)
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4 RBUETs =1.5,T), = 0.015,|¢| = 0.31
Fig. 4 States simulation Ts = 1.5, Ty, = 0.015, |¢| = 0.31

K5 CR&EIE(Ts = 1.0,T), = 0.04, |g| = 0.09)
Fig.5 States simulation (7s = 1.0, T}, = 0.04, |¢| = 0.09)

K6 R&ENH(Ts = 2.0,T), = 0.04,|g| = 0.09)
Fig. 6  States simulation (7s = 2.0, T}, = 0.04, |¢| = 0.09)
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