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Abstract

In this paper, the problem of sensor fault estimation and designing of a distributed fault-tolerant controller is
investigated to guarantee the leader-follower consensus for homogeneous singular multi-agent systems for the
first time. First, a novel augmented model for the system is proposed. It is shown that the proposed model is
regular and impulse-free unlike some similar research works. Based on this model, the state and sensor fault of
the system are simultaneously estimated by designing a distributed singular observer. The proposed observer
also has the ability to estimate time-varying sensor fault. Then, a distributed controller is designed to guarantee
the leader-follower consensus using estimation of state and sensor fault. The sufficeient conditions to ensure the
stability of the observer dynamic and consensus dynamic are drived in terms of linear matrix inequalities (LMIs).
The gains of observer and controller are computed by solving these conditions with MATLAB software. Finally,
the validation and efficiency of the proposed control system for the leader-follower consensus of singular multi-
agent systems exposed to sensor faults is illustrated by computer simulations. The simulation results show that
the propsed control strategy deeling to the sensor falut in the singular multi-agent systems is effective.

Keywords: Multi-agent systems, Singular systems, Sensor fault estimation, Distributed Fault-tolerant
Control.
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