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Robust Adaptive Hierarchical Insensitive Tracking

Control of a Class of Leader-Follower Agents

Xiao-Zheng Jin ∗, Shao-Fan Wang †, Guang-Hong Yang ‡, and Dan Ye §

Abstract

In this paper, the hierarchical insensitive tracking control problem is addressed for

a class of uncertain leader-follower agents with disturbed networks and controller mul-

tiplicative coefficient variations. With a uniform coupling strength, the agents are sup-

ported to be coupled in a multi-layer network structure. Based on the structure, an adap-

tive compensation control strategy is constructed to ensure that the follower agents track

the leader agent. Depending on the control strategy, the relationship among bounds of

tracking errors, sizes of network disturbances and uncertainties of agents and controllers,

as well as coupling strength is explicitly explored. On the basis of Lyapunov stability

theory, it is shown that bounded tracking of the resulting adaptive networked agents can

be reached, and tracking errors can be reduced as small as desired. The effectiveness of

the proposed design is illustrated via a decoupled model of F-18 aircraft.

Keywords: Leader-follower agents, hierarchical insensitive tracking, adaptive control,

disturbed networks, uncertainties.

1 Introduction

Tracking is a basic property of most of practical systems. In many kinds of networked

large-scale systems, consensus of multi-agent systems, formation of leader-follower agents,

synchronization of complex networks, and flocking and swarming in groups of agents can

be considered as tracking-type behaviors. Under the role of networks in these systems, the

tracking performance has been deeply influenced by some characteristic of networks such as

topology structure and network coupling strength.

With the related researches about networks in the area of complex networks and multi-

agent systems, it has been confirmed that topology structure plays a paramount role in
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