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Adaptive Output Consensus of Heterogeneous Multi-Agent
System with Switching Topology

LIUYu, WEN Liyan, JIANG Bin, MA Yajie, CUI Yukang
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

Abstract: In this paper, a leader-model-follower matching-based distributed adaptive cooperative control
scheme is developed by equivalenting abrupt changing topology to switching topology problem for
uncertain heterogeneous multi-agent systems with abrupt changing communication topology to realize
leader-follower output consensus. First, local output tracking error is proposed to transform the leader-
follower global output consensus problem into the neighboring agents local output consensus problem.
Then, the distributed nominal cooperative control design is performed with known system parameters to
realize reference model-leader matching and follower-reference model matching, to ensure the leader-
follower output consensus with abrupt changing communication topology. Afterwards, the distributed
adaptive cooperative controller is studied to realize the asymptotic output tracking of the follower to the
leader with unknown parameters under the abrupt change of communication topology. The designed
control strategy can ensure the closed loop stabilization of the global agents as well as the leader-follower
output consensus with switching topology without relying on global information. Finally, the effectiveness

of the designed control scheme is verified by simulation.
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