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Abstract

Research on cooperative control of multi-agent systems has drawn increased
attention from control engineers in recent decades. Inspired by natural phe-
nomena, this research has been developed to become more practical and
reliable in implementation. Consensus is one of the most active and very
crucial research topics in cooperative control of multi-agent systems. One
of the unavoidable problems in developing consensus control for multi-agent
systems is the presence of uncertainties in the dynamic models. Adaptive
control is a research line applied to solve consensus problems for multi-agent
systems subject to uncertainties. In this thesis, we establish a distributed
adaptive consensus framework for multi-agent systems with uncertain dy-

namics.

There are two main problems in designing distributed adaptive consensus
control for general multi-agent systems. First, the adaptive law cannot al-
ways be implemented in a distributed fashion because it depends on the
gradient of a (centrally constructed) Lyapunov function. Consequently, dis-
tributed adaptive consensus can only be applied for limited cases. In this
thesis, we establish a distributed adaptive consensus framework to over-
come this problem by proposing a novel distributed adaptive scheme that
does not rely on the gradient of a Lyapunov function. An application of
our framework is presented to solve the consensus problem in second-order

multi-agent systems under a directed topology.

The second problem is the presence of nonlinearly parameterized dynamics
in multi-agent systems. It is always difficult to handle nonlinearly parame-
terized uncertainties in adaptive control. Some results have been obtained

for special cases. In addition, none of the existing results are applicable to



networked systems with nonlinearly parameterized dynamics. In this the-
sis, we develop a distributed adaptive framework for multi-agent systems
subject to nonlinearly parameterized uncertainties. The linear parameter-
ization assumption is removed by proposing a novel distributed adaptive
update law. Therefore, our scheme is more applicable to general nonlinear
multi-agent systems. A specific implementation of our framework is pre-
sented for nonlinear second-order multi-agent systems. To illustrate our
approaches, we present some numerical examples and simulations with var-

ious settings.





