55 22 5 7 o L5 HE E R Vol. 22 No. 7

2024 4E 7 H JOURNAL OF DYNAMICS AND CONTROL Jul. 2024

LB Y5 :1672-6553-2024-22(7)-013-006 DOI1:10.6052/1672-6553-2024-030

B EEE TEENERIMNEHH S ERERF
RE—HIEHR

BEE ®E' R FTEEY
(L. W R2E AN TRGES A%, mat 210098)
(2. FEETRE RS HB TR, B 210007)

HE AR THEMBEE G T EAWZE NSRS Z B R RS — 8tk m 8. w87 —
b 1B BCGE (Z LR 09— S50bE 4 ] DS, 3 5k ST I 4% 455 b A 0 R 3 25 R S AR I L 0 — SO n) T R Ak
Ay 4R P B 2R B8 0 T S RS M Te) L, OV L R Lyapunov-Krasovskii 32 bR ﬁfﬁ?ﬁ(i ST 2R %

Vi) B3 15 B T 3k B — Bk B T4 4 1L S5 e LA — 41 LMIJE RS . i O BB B T % kY
AR

XER ZPMRERS. BEGER. WREINSE, —8k

hES RS TP13 MERARAER D : A

Research on Consensus of Multi-Agent Systems with Two-Layer

Hierarchical Topology under Intermittent Communication”
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Abstract In this paper, the consensus problem of multi-agent systems with two-layer network topology
under intermittent communication mechanism is studied. Firstly, a consensus control protocol based on
intermittent communication mechanism is proposed. By modeling the network structure and establishing
the error system model, the consensus problem is equivalent to the asymptotic stability problem of linear
time-delay systems. Secondly, by using Lyapunov-Krasovskii functional analysis method, the sufficient
conditions for multi-agent networks to reach consensus under intermittent communication mechanism are
derived, and the conclusions are given in the form of a set of LMIs. Finally, a simulation example is giv-

en to verify the effectiveness of the proposed method.
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Time-Varying Sliding Mode Control and Vibration Suppression of
Liquid-Filled Flexible Spacecraft *

Shi Haoxiang'* Song Xiaojuan'*'
(1. College of Mechanical Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

(2. Inner Mongolia Autonomous Region Key Laboratory of Special Service Intelligent Robot, Hohhot 010051, China)

Abstract In this paper, attitude control of rigid-liquid-flexible multi-body coupling spacecraft with un-
known interference and uncertain parameters is studied. The sloth of liquid fuel is equivalent to the
spherical pendulum model, the flexible attachment is assumed to be Euler-Bernoulli beam, and the dy-
namics equation of spacecraft is established by Lagrangian method. Firstly, an integral sliding mode dis-
turbance observer was designed for a finite time, enabling the designed model to estimate the lumped
disturbances of the control system within a specified time range. Then, based on disturbance observer, a
time-varying sliding mode control method is designed, which uses hyperbolic tangent function. Finally,
a zero-vibration command smoothing device is designed to suppress liquid sloshing and vibration of flexi-
ble accessories. The numerical simulation results indicate that the control scheme designed in this paper
is feasible and effective, the residual vibration caused by the multi-mode flexible spacecraft during atti-

tude maneuver can be effectively suppressed.
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