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Integrated Fault Accommodation for a Quadrotor UAV by Using
Neural-Network-Based Sensor Fault Compensation and IMU-Based

Actuator Fault Compensation
Jaewhan Chung’, Yongkyu Song”

ABSTRACT

This paper proposes an integrated fault estimation and accommodation scheme for
quadrotor UAVs by using neural-network-based sensor fault compensation and actuator fault
compensation. The proposed method directly applies online fault estimates to the
compensation loop without a separate fault decision stage. The sizes of sensor faults are
estimated using a neural-network observer and compensated through measurement correction,
while actuator faults are estimated from IMU-based thrust and torque calculations and reflected
in control input reconfiguration. Simulation results show that the proposed method effectively
estimates fault magnitudes and maintains stable flights under both single and complex faults of

sensors and actuators.
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Table 2. Quadrotor parameters

Parameters Values

Mass 2.35306kg

Thrust parameter(b) 3.27 x 10”7 N/ RPM?

Drag parameter(d) 4.14 x 107° N/ RPM*
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Motor Fault: Injected, Estimated, and Compensation
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Sensor Faults: Injected, Estimated, and Residual
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Table 5. Fault estimation results in actuator and
then sensor fault sequence (Gyro: deg/s;

acceleration: m/s% M1-M4: loss of
Z j E i ﬁ i NTT effectiveness)
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Fig. 14. Sensor fault estimation in sensor and
then actuator fault sequence
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Table 6. Fault estimation results in actuator and
then sensor fault sequence (Gyro: deg/
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Fig. 17. Sensor fault estimation in actuator and
then sensor fault sequence
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Table 7. Moment of inertia error

Parameter True value | Incorrect value | Error
(kg - m?) (kg - m?) %)
Ixx 0.1676 0.1843 +10
Iyy 0.1676 0.1508 -10
Izz 0.2794 0.2933 +5

Table 8. Sensor and actuator fault estimation

results
Cond. Avg. NMAE (%) | Max. NMAE (%)
True inertia 1.056 1.881
Incorrect inertia 1.005 1.705
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