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Discernibility of Heterogeneous Multi-agent Networks Topology

WANG Li-Fu'  GAO Cong' GUO Ge"? KONG Zhi'

Abstract This paper investigates the discernibility of topology variations in weighted directed multi-agent net-
works composed of high-dimensional linear time invariant dynamical systems. The dynamics and inner-coupling
matrix of these agent networks are both heterogeneous. We analyze the influence of heterogeneous inner-coupling
matrix on the discernibility of network topology and find that the discernibility of network topology structure is re-
lated to the inner-coupling matrix between agents. When the inner-coupling matrix changes from homogeneous to
heterogeneous, the discernibility of network topology may also change, from discernible to undiscernible or from un-
discernible to discernible. For general network structures, this paper proposes some sufficient and necessary condi-
tions to verify the discernibility of topology variations. Corresponding discernibility conditions are provided for sev-
eral typical network structures, such as directed chain networks, directed star networks, and directed ring networks.
The rationality and effectiveness of the conditions proposed in this paper are verified through practical cases.
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