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Abstract.  In this study, a fault tolerant control strategy 
for a rotary wing aircraft is proposed in the presence of 
actuator faults. A linear mathematical model which is 
derived from the nonlinear model by using 
MATLAB/Simulink. An observer based state estimation 
approach is widely used in fault tolerant area. General-
ized Observer Scheme (GOS) based on Unknown Input 
Observer (UIO) is utilized to detect and isolate the actua-
tor faults. In fault-free conditions, Linear Quadratic 
Tracking (LQT) is preferred to stabilize the quadrotor to 
obtain a faster system response. When it comes to a 
faulty case, LQT cannot handle the compensation of 
steady-state error owing to power loss in the actuator. 
Therefore Linear Quadratic Regulator (LQR) with integral 
action is selected by the fault diagnosis unit to compen-
sate steady-state error due to the actuator fault. Simula-
tion results are presented to demonstrate the perfor-
mance of the proposed fault tolerant control strategy.
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1 Control System of the 
Quadrotor 

Figure 1. Nonlinear model of the quadrotor 

 

Figure 2. Conventional PID structure. 
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Figure 3. Improved PID structure 

2 Simulation Results 

Figure 4. PD control for X axis. 
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Figure 5. PD control for Y axis. 

Figure 6. PID control for Z axis. 

Table 2. PID Gains for Z Axis 

Figure 7. PID control for Z axis. 

Table 3. Yaw Controller Gains 

Figure 8. PID control for Z axis. 

Figure 9. PID control for Z axis. 
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Table 4. Pitch and Roll Controller Gains. 

3 Conclusion 
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