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Bipartite Coordination Problems on Networks

of Multiple Mobile Agents

Deyuan Meng, Yingmin Jia, and Junping Du

Abstract

Learning viaiterative or repeated implementation is an intelligent method which takes full advantage
of experience data from previous iterations or repetitions in the control signals computation to improve
the current system performance. In this paper, we incorporate the idea of iterative learning to deal with
bipartite coordination problems for multiple mobile agents in networked environments that are described
by signed directed graphs. We aim at high-precision bipartite coordination tasks for networked mobile
agents subject to a time-varying reference whose information is only available to a portion of agents. To
achieve this objective, we construct iterative learning algorithms for agents using the nearest neighbor
rule and address the related asymptotic stability and monotonic convergenceissues for them. We establish
convergence conditions and the guarantees to their feasibility. In particular, we develop a class of linear
matrix inequality conditions, as well as providing formulas for the design of gain matrices. We perform
simulationsto illustrate the effectiveness of the proposed algorithmsin enabling mobile agents to achieve

high-precision bipartite coordination on networks associated with signed directed graphs.
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. INTRODUCTION

Networks of multiple mobile agents as well as their distributed control have attracted con-

siderable research interests due to their wide applications in many fields, such as spacecrafts,
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