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Abstract

This paper investigates the fault-tolerant consensus control problem for networked Euler-Lagrange
systems subject to multiple time-varying communication delays, actuator faults, and communica-
tion faults over a directed graph. An augmented system describing the system state is constructed
according to the number of distinct delays by introducing auxiliary variables. Based on this, some
sufficient conditions in terms of linear matrix inequality (LMI) for multiple Euler-Lagrange systems
to achieve consensus are derived based on the Lyapunov-Krasovskii approach. Moreover, a neural-
network-based distributed adaptive controller is developed to guarantee that such systems achieve
consensus by integrating input-to-state stability theory with the adaptive control approach. Finally,
the effectiveness of the proposed control strategy is further verified by a numerical simulation.
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Figure 1. A directed communication topology of four arms consisting of communication delays
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Figure 2. (a) The positions g; of four arms at 3 nodes; (b) The velocities v; of four arms at 3 nodes
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Figure 3. (a) The positions g; of four arms at 5 nodes; (b) The velocities v; of four arms at 5 nodes
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