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Observer-based networked multi-agent predictive control

PANG Zhong-hua', LUO Wen-cheng

(Key Laboratory of Fieldbus Technology and Automation of Beijing, North China University of Technology, Beijing
100144, China)

Abstract: For a class of leader-following heterogeneous linear networked multi-agent systems, random network-induced
delays and packet dropouts in the feedback and forward channels of each agent are considered, and an observer-based
networked multi-agent cooperative output tracking control scheme is proposed. In this scheme, the leader agent produces
a control prediction sequence and an output prediction sequence based on its delayed output and the system reference
signal at each time instant. The former is used to actively compensate for random network-induced delays and packet
dropouts in the control loop of the leader agent, and the latter is sent to following agents. Each following agent generates a
control prediction sequence at each time instant based on its delayed output and the output prediction sequence received,
which is employed to actively compensate for random network-induced delays and packet dropouts in the control loop of
the following agent. Then the stability of the closed-loop networked multi-agent control system is analyzed. Finally, the
effectiveness and feasibility of the proposed scheme are verified by practical experiments.
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