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Introduction

 Cooperative control: a key issue is the convergence of a 
common value of the system

 Consensus solution:  
 Necessary and sufficient network condition is that the 

information exchange topology has a spanning tree

 Need vehicle level control for formation tracking
 Most existing dynamics include single/double integrator, 

linear system in canonical forms 
 We study cooperative control such as formation tracking 

for general linear dynamic systems



Introduction

 Revealing connection between vehicle level control and 
cooperation feedback

 Using Lyapunov theory to derive sufficient vehicle and 
formation stability conditions



Problem Statement

 Vehicle model:

 Control input:



Problem Statement

 Cooperative stabilization:



Problem Statement
 Cooperative tracking:



Preliminaries on Undirected Graph

 To describe the connectivity of the nodes in a graph, use 
Laplacian matrix, LG=D-A, where A is the adjacent matrix 
and D is the degree matrix

 LG is a zero row sum matrix
 LG is positive semi-definite
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Cooperative Stabilization--One Dimensional Systems





Cooperative Stabilization—General Linear Systems









Cooperative Tracking



Illustrate Examples

 Vehicle model:

 Communication topology:



 Laplacian matrix:

 Decentralized control:









Conclusions

 We designed cooperative stabilization and cooperative 
tracking control for a group of linear dynamic systems

 The control includes two parts: individual stabilization 
and consensus

 Formation tracking is solved as cooperative stabilization 
of the tracking error systems

 General linear dynamic systems
 Lyapunov based method is used
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