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Model-free Output Consensus Control for Heterogeneous Nonlinear Multi-agent Systems
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Abstract A model-free method based on homeomorphic distributed control protocol is proposed to address the out-
put consensus control problem of heterogeneous nonlinear multi-agent systems (MASs). By integrating output feed-
back linearization theory with adaptive dynamic programming, this approach linearizes nonlinear agents without re-
quiring precise system models, simplifying the design of distributed controllers. Specifically, a two-layer distributed
control structure is designed: In the physical space layer, model-free feedback linearization is applied to linearize un-
known systems, while in the diffeomorphic space layer, linear control techniques are used for distributed consensus
control. The effectiveness of the proposed method in handling unknown heterogeneous nonlinear multi-agent sys-
tems is validated through two experiments, extending traditional linear distributed control methods to the design of
controllers for unknown nonlinear multi-agent systems.
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