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Adaptive Observer-Based Consensus of Fractional-Order Multi-
Agent Systems in The Presence of Actuator Fault: Event-Triggered
Scheme

Fatemeh Gholamil, Mahnaz Hashemi, Ghazanfar Shahgholian

Abstract: This paper addresses the distributed event-triggered control design for a class of
fractional-order strict-feedback uncertain multi-agent systems in the presence of unknown actuator
fault by employing backstopping strategy. To reduce the communication burden and unnecessary
waste of communication resources, an event-triggered control signal is designed. In the design
process, considering that the information of followers” states is not measurable directly, the fractional-
order neural adaptive state observer is introduced to estimate them. The adaptive neural laws are also
proposed to eliminate the undesirable effects of the unknown nonlinear functions. Then, an adaptive
fault strategy is applied to compensate the loss of actuator faults. Besides, based on the Lyapunov
fractional-order stability approach and graph theory, unlike the existing results, a distributed event-
triggered adaptive observer-based control architecture is designed to ensure that all the closed-loop
network signals are ultimately bounded.

Keywords: Adaptive control, Event-triggered control, Fractional-order systems, Multi-agent
systems, Neural networks, Strict-feedback systems.
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