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Stochastic stabilization of sampled-data control systems based on

impulsive model with multiple input delays

TANG Bin, ZENG Qi-jie, ZHANG Yun
(Faculty of Automation, Guangdong University of Technology, Guangzhou Guangdong 510006, China)

Abstract: For a sampled-data control system with nonuniform sampling, the sampling interval sequence, which is
distributed in an interval, is described as a multiple independent identically distributed process. The closed-loop system
is transformed into an impulsive model with multiple input delays. By creating an appropriate discontinuous Lyapunov
functional and rationally exploiting the condition that the derivative of input delay equals 1 in all sampling intervals, we
derive a LMIs-based global mean-square asymptotical stability criterion based on free weight matrix approach. By using
regulatory factor technique and cone-complementary linearization method, we transform the controller design method to a
nonlinear optimization problem with LMI constraints, and an LMI-based iterative solution algorithm is given. Numerical
examples and experimental results demonstrate the advantages and effectiveness of our theoretic results.
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4  FHSEH] (Numerical examples)
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Bl1 iR R
¢@)—[8_éj]x@)+léilua;14w——xxa;

HrpEhlas i K = [-3.75 — 11.5].

Mm o= 10, 2 B 5K AR VERAE R BB (MAST)
H1.7199, KB TN SCHR (9, 12, 14, 17-19] 1) B2
WETRHE B 1 (m = 1)3K14F FIMASIs. HH 317 %1,
AT DA AT I BES 45 R, e B LA B D[ R AT
PR, SRTTAT T35 T B B TR ABE AR 532k 9 SR [4-60],
AP R B R RAE T B 23 0 1,729, 1.72H11.7294, &
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Table 1 Comparison of maximum allowable sampling
intervals for different theoretic results

PRIREE R SCER[9] SClR[12]  SCBR[14]  SCHR[17]
MASIs

0.8695  1.0081 1.3659 1.3277

PR R SCRR[18) SCHR[19] € B 1(m = 1)

MASIs 1.69 1.6907 1.7199

FoE T Mm =3, 71 = 0.5, 7, = LOK KA
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Table 2 Maximum allowable sampling intervals under

different probability distributions

Y 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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Y3 08 07 06 05 04 03 02

MASIs 1.87 197 213 240 299 471 9.78
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Fig. 1 Closed-loop state responses under nonuniform
sampling process
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Table 3 Controller gains under different probability

distributions
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Fig. 2 Closed-loop state responses under nonuniform

sampling process
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Table 4 Controller gains under different probability

distributions
(711,71) (0.1,0.2) (0.1,0.2)
(M2, 72) (0.2,0.3) (0.2,0.2)
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Fig. 3 The framework of closed-loop control experiment
under nonuniform sampling process
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Fig. 4 State responses of the closed-loop system

6 458 (Conclusion)
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