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Abstract

Crashes of quadrotor UAVs can occur in the event of actuator failure, which can lead to significant
economic losses and pose a serious threat to the safety of pedestrians on the ground. In this paper,
incremental nonlinear dynamic inverse (INDI) is applied to achieve fault-tolerant control of UAVs,
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the stability of the INDI controller under aerodynamic perturbations is analysed, and the perfor-
mance of the controller is tested in semi-physical simulation by building a simulation platform.
The results show that the INDI fault-tolerant control is still able to hover and track the desired
trajectory in the presence of actuator failures and aerodynamic perturbations, thus avoiding
crashes and casualties. The INDI-based fault-tolerant control and stability analysis of UAVs and the
constructed semi-physical simulation verification platform for UAV control can provide a refer-
ence for UAV control algorithm research and verification methods.
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Figure 1. Schematic of the quadcopter UAV coordinate system
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Figure 2. Force (f) and moment (T) of the UAV in case of single rotor failure
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Figure 5. Quadcopter UAV individual motor speeds
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