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Algebraic conditions for the controllability of multi-agent systems

DONG Jie, JI Zhijian, WANG Xiaoxiao
(School of Automation Engineering, Qingdao University, Qingdao 266071, China)

Abstract ; Controllability is a key issue in the study of multi-agent systems, especially structural controllability and
exact controllability. This paper summarizes the system model and the algebraic conditions for controllability of
multi-agent systems. Based on relative and absolute protocols, the algebraic conditions are analyzed systematically
for multi-agent system controllability, using graph theory and matrix theory. Going from homogeneous dynamical
multi-agent systems to heterogeneous dynamical multi-agent systems, the existing models and algebraic conditions
for multi-agent systems are sorted out. The algebraic conditions for controllability of multi-agent systems are im-
proved, and some new algebraic conditions are proposed. The improvement of algebraic controllability conditions for
multi-agent system simplifies the calculation greatly.
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