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Abstract

This paper presents a multi-rotor UAV fault-tolerant performance model for critical sensor failure
detection and control. The Takagi-Sugeno Fuzzy logic method was used as a control algorithm. The model
presented in the paper is based on the comparison of the result of the pressure measurement sensor of a
multi-rotor UAV with a real, high-precision pressure sensor, depending on which failed sensor is checked
and controlled. The presented model ensures failure resistance not only for height but also for roll, pitch,
and yaw sensors. The work was carried out in the Simulink software package of the MATLAB software
complex, obtaining precise values without feedback linearization to avoid the limitations of the multi-role
UAV. As is known, there are various types of drones. The most common and used type is the quadcopter, so
the quadcopter was chosen in the work as an example of a multi-legged UAV. As the model shown is designed
for a quadcopter, it is also suitable for other types of multi-rotor drones; it is only necessary to modify the
drone block to suit the required parameters. Thus, the work presented is applicable and flexible.

Keywords: UAV, Fuzzy logic, MATLAB, Simulink, Fault, Fault-tolerance control
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