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UAYV Attitude Sensor Fault Detection Based On

Fuzzy Logic and by Neural Network Model Identification
Mohammad Hadidi!, Seyed Mohamad Kargar'?2

'Department of Electrical Engineering, Najafabad Branch, Islamic Azad University, Najafabad, Iran
2Smart Microgrid Research Center, Najafabad Branch, Islamic Azad University, Najafabad, Iran

Abstract: Fault detection has always been important in aviation systems to prevent many accidents. This

process is possible in different ways. In this paper, we first identify the longitudinal axis plane model using neural
network approach. Then based on the obtained model and using fuzzy logic, the aircraft status sensor fault
detection unit was designed. The simulation results show that the fault detection system is able to work well, with

additional alarms averaging one alert per four-hour flight and miss alert rates averaging one alert per two hours.

The results are confirmed by the experts from the UAV system.

Keywords: Unmanned aerial vehicle, Fault detection, neural network, Fuzzy logic
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2 Failure

% Roll

4 Pitch

® Wavelete

¢ Empirical Mode Decomposition(EMD)
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4 Coefficient Of Correlation(r)
® False Alarm Rate(FAR)
& Missed Alarm Rate(MAR)

! Proof Of Concept
2 Mean Square Error(MSE)
3 Coefficient Of Determination(R?)
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