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Abstract: This paper deals with the problem of dynamic event-triggered fault detection (FD) for unmanned aerial
vehicle (UAV) nonlinear system in the H;/Ho optimization framework. High-altitude and long-endurance UAV need to
communicate with ground stations through communication networks to realize complex functions such as FD. In order
to utilize limited communication resources, a dynamic event-triggered mechanism is considered to determine whether the
measurement input and output should be transmitted to the FD module. As such, the FD performance is affected not only
by disturbance and fault, but also the error between the data of nonevent time and current actual system data, which is the
so-called event-triggered transmission error. To overcome this, a new dynamic event-triggered H;/H, optimization FD is
presented. The main contribution is the complete decoupling of residuals from event transmission errors in the dynamic
event-triggered condition, and the proposed method is able to avoid continuous communication and Zeno phenomenon. In
the H;/Ho optimization framework, the optimal solution of dynamic event-triggered fault detection filter is obtained by
recursive calculation of Riccati equation. Finally, an nonlinear attitude control system of the UAV is adopted to demonstrate
the effectiveness of the proposed method and feasibility of application.
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Fig. 1 Structure of dynamic event-triggered UAV FD
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0 0
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Fig. 3 Residual evaluation function of Fault 1
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Fig. 8 Dynamic event and static event interval of Fault 4
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