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Abstract: In this paper, the exponential stable guaranteed cost control problem of singular networked control systems
with short time-varying delay is studied based on the nominal point method. By using the Lyapunov stability criterion
and the linear matrix inequality technique, the existence condition and the design method of a state feedback controller
are given. The controller enables the system to be exponentially stable and satisfy the quadratic performance index. By
using the nominal point method, the defects are solved effectively that the existing methods do not consider the relationship
between the network-induced delay and the system conservativeness, and the scope of application is limited. The validity
is verified by two examples. As the conservativeness of the system is fully considered in the modeling process, a better
quadratic performance index value is obtained.
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Table 1 Simulation results of Example 1
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Fig. 1 The single loop circuit
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Fig. 2 Simulation results based on method 1
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Fig. 3 Simulation results based on method 2

S0k

(1]

(2]

[3]

[4

=

[5

[t}

[6

—

[7

—

DUAN G R. Analysis and Design of Descriptor Linear Systems. New
York: Springer, 2012.

SAKTHIVEL R, SANTRA S, KAVIARASAN B. Resilient sampled-
data control design for singular networked systems with random
missing data. Journal of the Franklin Institute, 2018, 355(3): 1040
- 1072.

ZHAO Y, LIU Y, MA Y. Robust finite-time sliding mode control for
discrete-time singular system with time-varying delays. Journal of
the Franklin Institute, 2021, 358(9): 4848 — 4863.

ZHANG H, ZHANG Z, WANG Z, et al. New results on stability and
stabilization of networked control systems with short time-varying
delay. IEEE Transactions on Cybernetics, 2016, 46(12): 2772 — 2781.

ZHANG Z, WANG Z, CHEN X, et al. Improved results on BIBO
stability and stabilization of networked control systems with short
time-varying delays. Journal of the Franklin Institute, 2017, 354(17):
7699 —7716.

ZHANG Z, ZHANG H, WANG Z, et al. Non-fragile exponential H .
control for a class of nonlinear networked control systems with short
time-varying delay via output feedback controller. IEEE Transactions
on Cybernetics, 2017, 47(8): 2008 — 2019.

LI Shanglin, JIANG Shun, PAN Feng. Robust exponential stability
analysis for generalized networked control systems. Journal of Nan-
Jjing University of Science and Technology, 2018, 42(3): 300 — 316.

(8]

[9]

[10]

[11]

[12]

[13]

[14]

(ZEHR, M, W T L LAAE S R G R B e Ea e i
F o ER T RS54, 2018, 42(3): 300 - 316.)

ZHOU H, LI H, ZHANG Z, et al. Stability analysis of singular net-
worked control systems with short time-varying delay. Proceedings of
the 3rd World Conference on Mechanical Engineering and Intelligent
Manufacturing. Shanghai: IEEE, 2020: 631 — 634.

LIUL L, NING L, ZHANG Q L. Guaranteed cost control of singular
networked control systems with time-delay. Proceedings of the 20th
Chinese Control and Decision Conference. Yantai: IEEE, 2008: 415
—-418.

WANG Junyi, LI Chunji, CHEN Xiangyong. Guaranteed cost control
for the singular networked control system with uncertain time-delay.
Journal of the Northeast University (Natural Science), 2012, 33(1):
25-29.

(I B4R, MRG0 5. AN S8 NS S 2% P25 R G i DR P e
P, ZRIER R (B ARFIFARR), 2012, 33(1): 25-29.)

WANG Junyi. Stability Analysis of Singular Networked Control Sys-
tems with Uncertain Time Delay. Shenyang: Northeastern University,
2011.

(B KA R U5 RS RIRaE T, JLRE:
FALK, 2011.)

SHEN Y, ZHANG W A, NI H, et al. Guaranteed cost control of net-
worked control systems with dos attack and time-varying delay. In-
ternational Journal of Control, Automation and Systems, 2019, 17(4):
811 -821.

FAN Weihua, CAI Hua, CHEN Qingwei, et al. Stability of net-
worked control systems with time-delay. Control Theory & Appli-
cations, 2004, 21(6): 880 — 884.

(T, 520 RIS, 55, I S8 M 4545 1) R G R0k se o, S Hie
5, 2004, 21(6): 880 — 884.)

SUH Y S. Stability and stabilization of nonuniform sampling sys-
tems. Automatica, 2008, 44(12): 3222 — 3226.

Y& A

JALH

BB, BB R XM RS, E-mail:

zhou321lyan@163.com;

Bl M, BIBER, WA, HATHTTOT RO E B ELAR

g5 N T ReAIE 45112, E-mail: zhangzhao333 @hotmail.com;

MREw [, HuR, AR, H ATy m o R Ak R 4t

HIor RS FEAALEE A\ 32 615 B AR AR AN S A B A R TR I
AT 02, E-mail: xuebochen @ 126.com;

% %

1, 2%, {420, HETWETOT ROy B P,

BRI BT AT J S FH 4%, E-mail: lihuacust@263.net.



