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ABSTRACT  

The cooperative control of multi-agent systems includes but is not limited to such problems 
as consensus/synchronization, formation, rendezvous, flocking, and swarming. These problems arise 
from such applications as the coordination of mobile robots, mobile sensor networks, formation of 
unmanned flight vehicles, etc.  The past decade has witnessed a tremendous expansion on the 
research of multi-agent control systems. However, so far most results are limited to homogeneous linear 
systems without subjecting to uncertainties and external disturbances.  In this talk, we will first point out 
the connection between several cooperative control problems of multi-agent systems and the classical 
output regulation problem. Then we will present a unified framework for handling several cooperative 
control problems for nonlinear multi-agent systems. The core of this framework is the establishment of 
the distributed observer which can be viewed as the distributed counterpart of the feedforward control 
approach to handling the classical output regulation problem. A direct application of this framework 
will lead to the solution of the cooperative output regulation problem in an uncertain multi-agent 
system. Moreover, this framework also contains several cooperative control problems of multi-agent 
systems such as consensus, synchronization, flocking, and formation as special cases.  
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