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Abstract: The main research objective of multi-agent systems is to investigate the inherent mechanism and principles

of collective coordination phenomena based on the interaction between individuals, where control or feedback plays a

key role in the coordination behavior of multi-agent systems. This paper discusses novel basic problems in multi-agent

coordination, including output regulation, set coordination, and coverage. Two distributed output regulation methods and

related results based on either distributed estimation or distributed internal model are emphasized for multi-agent systems;

set aggregation and set optimization are then discussed intensively for the target set coordination of multi-agent systems;

from the viewpoint of the covered objects, the research background and recent results about three kinds of coverages such as

region coverage, boundary coverage, and target coverage are introduced, though there are various classifications for multi-

agent coverages. Finally, the paper also shows prospects for theoretical or application research of coordination control of

multi-agent systems.
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[36] NEDIĆ A, OZDAGLAR A, PARRILO P A. Constrained consensus

and optimization in multi-agent networks[J]. IEEE Transactions on
Automatic Control, 2010, 55(4): 922 – 938.

[37] SHI G D, JOHANSSON K H, HONG Y G. Multi-agent systems

reaching optimal consensus with directed communication graphs[C]

//Proceedings of the 2011 American Control Conference. New York:

IEEE, 2011.

[38] XIAO L, JOHANSSON M, BYOD S. Simultaneous routing and re-

source allocation via dual decomposition[J]. IEEE Transactions on
Communciations, 2004, 52(7): 1136 – 1144.

[39] ALBA E, TROYA J. A survey of parallel distributed genetic algo-

rithms[J]. Complexity, 1999, 4(4): 31 – 52.

[40] GAGE D W. Command control for many-robot systems[C] //Pro-
ceedings of Annual AUVS Teachnical Symposium. Huntsville, Al-

abama: [s.n.], 1992: 5456 – 5461.

[41] O’ROURKE J. Art Gallery Theorems and Algorithms[M]. New York:

Oxford University Press, 1987.

[42] CHOSET H. Coverage for robotics–a survey of recent results[J]. An-
nals of Mathematics and Artifical Intelligence, 2001, 31(1): 113 –

126.

[43] CORTÉS J, MARTÍNEZ S, KARATAS T, et al. Coverage control for

mobile sensing network[J]. IEEE Transactions on Robotics and Au-
tomation, 2004, 20(2): 243 – 255.

[44] PAVONE M, FRAZZOLI E, BULLO F. Distributed policies for eq-

uitable partitioning: theory and applications[C] //Proceedings of the
47th IEEE Conference on Decision and Control. Piscataway, NJ:

IEEE, 2008: 4191 – 4197.

[45] AURENHAMMER F. Voronoi diagrams–a survey of a fundamental

geometric data structure[J]. ACM Computing Surveys, 1991, 23(3):

345 – 405.

[46] DU Q, FABER V, GUNZBURGER M. Centroidal voronoi tessella-

tions: applications and algorithms[J]. SIAM Review, 1999, 41(4): 637

– 676.

[47] LUNA J M, FIERRO R, ABDALLAH C, et al. An adaptive cover-

age control algorithm for deployment of nonholonomic mobile sen-

sors[C] //Proceedings of the 49th IEEE Conference on Decision and
Control. Piscataway, NJ: IEEE, 2010: 1250 – 1256.
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