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Controllability analysis of multi-agent systems based on topological
structure and individual dynamic level
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Abstract: The relationship between the controllability of network topology and individual dynamics in the overall con-

trollability of the system is studied, and a new model describing the general linear multi-agent system is proposed. Us-

ing the Popov-Belevitch-Hautus (PBH) criterion, the necessary and sufficient conditions for the controllability of a

multi-agent system in the network topology and individual dynamic level are obtained and proved, and the effect of re-

peated eigenvalues in the system matrix on the sufficiency of Theorem 2 is explained with a concrete example. We

provide a way to avoid the occurrence of repeated eigenvalues. In particular, the two conditions for judging the uncon-

trollable system can be determined when the system matrix is a real symmetric matrix under this model; that is, com-

pare the largest eigenvalue algebraic multiplicity in the system matrix with the number of 1 elements in the control mat-

rix. If this condition is satisfied, the system is uncontrollable.
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