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Abstract

The article addresses the issue of decreased attitude control accuracy caused by bias faults in the
angular velocity sensors of quadrotor drones, proposing a fault-tolerant control method based on
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adaptive sliding mode control. This method online estimates the sensor bias fault through an adap-
tive law and compensates for it in the sliding mode controller to correct attitude errors. The paper
constructs a dynamic model of the drone with faults, designs an adaptive sliding mode controller,
and proves the system'’s stability using Lyapunov stability theory and Barbalat’s lemma. Finally, the
effectiveness of the proposed method is verified through MATLAB/Simulink simulations, indicating
that this method can effectively stabilize the body attitude and achieve precise tracking of the target
attitude.
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Figure 1. Structural diagram of quadcopter UAV
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Table 1. Basic parameters of quadrotor UAVs
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Figure 2. Roll angle following diagram
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