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estimation for

Intermediate observer-based distributed fault

heterogeneous multi-agent systems

GUO Chen-yang, ZHANG Ke, JIANG Bin', LIU Qing-yi
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: For heterogeneous multi-agent systems composed of UAVs and UGVs, this paper proposes a novel distributed
fault estimation scheme based on intermediate observers, which can realize the simultaneous estimation of actuator faults
and system states of the agent itself and its neighbors. Firstly, considering that the movement of UAVs in the XOY
plane and the O Z axis directions is relatively independent, the heterogeneous multi-agent systems can be divided into the
XOY plane of UAVs and UGVs’ position subsystem, and the O Z axis of UAVSs’ position subsystem. Then, a distributed
fault estimation observer based on intermediate variables is designed, so that the observer built on one agent can not only
estimate the actuator faults and states of the selected agent itself and its neighbors, but also overcome the constraints of
the observer matching conditions. Also, the gain matrices of the observer are solved based on the performance of H.
Finally, the feasibility and effectiveness of the proposed method are verified by simulation experiments.

Keywords: unmanned aerial vehicles; unmanned ground vehicles; heterogeneous multi-agent systems; intermediate
observer; distributed fault estimation; H performance
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