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On Consensus of Multi-Agent Systems with State Constraint
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Abstract

This note investigates the consensus problem of network of agents with state constraint, while
few researchers consider such problem. A simple distributed algorithm named discarded
consensus algorithm is presented for weighted directed network of agents. The proposed method
ensures the network reaching a consensus while keeping the state estimate of each agent within its
own constraint if the digraph is strongly connected. Both network of agents described as
discrete-time system and as continuous time system with fixed/switching communication
topologies are investigated in this note. The convergence of the algorithms presented is analyzed
theoretically and numerical simulations are provided to demonstrate the effectiveness of the
theoretic results.
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Cooperative Output Regulation of Multi-agent Systems Coupled by
Dynamic Edges
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Abstract

This presentation reports a new class of linear multi-agent systems, in which nodes are coupled
by dynamic edges in the sense that each edge has a dynamic system attached. The outputs of the
edge dynamic systems combine to form the external input of the node dynamic system, which is
called neighboring input; while the outputs of the node dynamic systems are inputs of the edge
dynamic systems that therefore can not be directly controlled. Distributed controllers for nodes
are presented to realize output synchronization and output cooperation. Output synchronization
makes the output of each node converge to one common nontrivial trajectory. Output cooperation
makes the outputs of nodes realize some cooperation that here is specified as making the
neighboring input track a predefined trajectory. The controllers depending on local state and
neighboring inputs are designed by combining the feedback passivity theory and the internal
model principle. A simulation example on the cooperated current control of an electrical network
illustrates the potential applications of the analytic results.

About the Speaker

Tk, WL A AR RGRLY 5 LR R AR . 1996 4R Tk 77 Tl K2 1 3l
fell, 199OLE AL Bl FHITVT K2 2 e sl G 5 Pl TR S ll, 2005458 4 be
T R 6] R dIR 2 S TREE L. M19994E F20024F, 1F A4 T REIfAE R Tl 7
TAE. 20054 FI20074F, LEWIT A i S TR LRS00 T0F. 2005429 7 BI12H Ay
il E T K2 . 20084F7EG ] eddensidh 4 i 1) 2 3 S A ) SRS RV ) T PU BRI K2,
20134E1 H R20144E 1 H ARV I B R K%, HRTRIEEERI G4 51, B T8O A0 15 6 vl Y 2
NNCE NG AIRINIL

Inquiry: Wenwu Yu ECE (wenwuyu@gmail.com) . Guanghui Wen i#) #% (wenguanghui@gmail.com)
or Jinde Cao #i#F{# (jdcao@seu.edu.cn)




ERRZGFSMERFRAP L

Research Center for Complex Systems and Network Sciences

FT—EERRGEENEREHAHORIE
The 11th Workshop of
Research Center for Complex Systems and Network Sciences

Consensus with Input Saturation via Low Gain Feedback
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Abstract

This talk introduces the problem of leader-following consensus of a linear multi-agent system on
switching networks. The input of each agent is subject to saturation. Low gain feedback based
distributed consensus protocols are developed. It is established that, under the assumptions that
each agent is asymptotically null controllable with bounded controls and that the network is
connected or jointly connected, semi-global leader-following consensus of the multi-agent system
can be achieved. Based on a low-gain output feedback method, distributed consensus protocols
are developed. Under the assumptions that the networks are connected or jointly connected and
that each agent is asymptotically null controllable with bounded controls and detectable,
semi-global observer-based leader-following consensus of the multi-agent system can be reached
on switching networks.
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Abstract

This report investigates the distributed finite-time tracking problem of networked agents
with multiple integrators and Euler—Lagrange dynamics. To achieve finite-time tracking, some
distributed finite-time protocols are first proposed on the basis of both relative position and
relative velocity measurements. By using tools from homogeneous theory, it is theoretically
shown that the proposed protocol can guarantee finite-time tracking. On the basis of the state
feedback analysis and with the aid of second-order sliding mode observer approach, a class of
finite-time tracking protocols based only on the relative position measurements is developed and
employed. It is proved that the multiple agents equipped with the designed protocols can track the
target location in finite time. Furthermore, a finite-time protocol based on a distributed estimator
Is proposed to solve the finite-time tracking problems with a dynamic leader. The effectiveness of
the theoretical results is finally illustrated by numerical simulations.
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the Best Student Paper Award in the 8th Chinese Conference on Complex Networks in 2012.
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Network Design for Distributed Filtering over Wireless Sensor Networks
with Limited Power
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Abstract

In this work, we consider distributed estimation over heterogeneous sensor networks. We
propose a distributed estimation strategy based on PageRank algorithm, where the link weight
depends on the edge estimation covariance. We prove that the proposed estimator obtains better
estimates than one typical estimator under identical initial conditions. Motivated by the limited
power of wireless sensor networks, we further propose offline and online power scheduling
strategies for sensors with the proposed estimator, where each sensor with distributed power
decides to communicate with its adjacent sensors at each time step. Numerical examples are
provided to demonstrate the effectiveness of the proposed estimator, and compare the estimation
performances under different power scheduling strategies.
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Abstract

Synchronization, as a basic collective behavior, has received considerable attentions in
recent years. A large amount of literature focuses on identical systems. However, the identical
model does not reflect real circumstance, since diversity is ubiquitous in real-life situations. This
talk will give some recent advances of synchronization of coupled nonidentical systems.
Synchronization in nonidentical master-slave systems will be discussed firstly. Then
synchronization over heterogenous network will be further explored. It is shown that in the case
of heterogeneity, the relationship between the network topology, control gain and the error level
estimation is the main challenge.
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Passive Mechanical Synthesis and n-port Resistive Networks
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Abstract

This talk will discuss some recent work on the synthesis of general passive mechanical
impedances. The need for a new modelling element (the inerter) will be explained and its
mechanical construction discussed. The recent deployment of the inerter in Formula One racing
cars will be described.

The realization problem of n-port resistive networks is one of the most important topics in
network synthesis. Investigations on realization problems of n-port resistive networks can provide
a further guidance on realizations of more general n-port networks without transformers (levers).
This topic experienced a rapid development from the 1950s to the 1970s. In recent years, as the
interest of passive network synthesis has been revived by passive mechanical control, it is
meaningful to investigate realizations of n-port resistive networks again. An overview of the
synthesis of n-port resistive networks and some latest results will be presented.
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