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Abstract For a class of multi-agent systems based on binary-valued communication under dual-terminal switching
topologies, the iterative learning fault-tolerant averaging consensus control issue is studied. To reduce the commu-
nication burden and enhance the security of data transmission, it considers that each agent can only receive binary-
valued information from its neighbors. A kind of dual-terminal switching topologies is established to regulate the in-
formation transfer among agents, relaxing the requirement for the communication topology to have a complete
spanning tree over time. Under the two-iterative scale framework, based on alternating iterations of binary-valued
information estimation and iterative learning control technology, the states of the agent’s neighbors are estimated,
and the averaging consensus control task is accomplished. Furthermore, considering the actuator faults presented in
the system, an iterative learning fault-tolerant averaging consensus control scheme is proposed, which makes use of
iterative learning to realize the iterative estimation of fault parameters to ensure the performance of the system in
the presence of actuator faults. Based on non-negative composite energy function theory, it verifies that the corres-
ponding error system is bounded. Finally, the feasibility and effectiveness of the proposed method are illustrated by
numerical simulation examples.
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