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Abstract: In this paper, a distributed parameter multi-agent system modeled by the ordinary differential equation (ODE)
coupled with the partial differential equation (PDE) is studied, and an event-triggered networked ODE-heat equation cas-
cade system with multi-agent consensus boundary interaction protocol are proposed. The left boundary of the heat equation
considered in this paper is the Neumann boundary condition, which is coupled with the ODE system, and the right bound-
ary is the adiabatic boundary condition. It is assumed that the connection mode of the networked multi-agent system is
fully connected and directed the topology diagram, the multi-agent consensus control protocol of the ODE-heat equation
cascade system is given. In addition, for the existing digital controller,event-triggered-based consensus control protocol is
designed, and the Lyapunov function is used. The stability of the ODE-heat equation cascade system is verified under the
event-triggered condition. Finally, the simulation results of the multi-agent system composed of five ODE-heat equation
cascades are given, which verifies the effectiveness of the event-triggered controller.
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Fig. 1 Sapphire heating furnace
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Fig. 10 Multi-agent system event trigger Condition 2
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