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PID Controller 
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Desired Pitch
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Desired Roll

Real Roll
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Desired Yaw

Real Yaw
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Fault Detection 
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Faulty Y
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Faulty Pitch

Pitch
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Faulty Roll

Roll
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Faulty Yaw

Yaw
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Linear Model of  the System 
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No fault,  No noise 

5 10 15 20
-1

0

1

 

 Real Z

Estimated Z

5 10 15 20
-20

0

20

40

 

 
Real Roll

Estimated Roll

5 10 15 20
-20

0

20

40

 

 Real Pitch

Estimated Pitch

5 10 15 20
-20

0

20

40

 

 Real Yaw

Estimated Yaw

13/32 



No fault, With noise 
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Faulty System  ,  Without noise 
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Faulty System With noise 
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AFTCS 

TSKF 

Estimate the state and bias (fault parameter) 

simultaneously 

19/32 



LQR 

Requirements: Information on fault time and post fault model 
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EA 
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Pseudo-Inverse Method 

The controller is redesigned so that the closed-loop 

system matrix of the reconfigured system will be made 

as close as possible to that of the nominal system 
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Comparison 
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PID controller can control the nonlinear model of the system 

Kalman filter can detect actuator fault 

All three methods of AFTCS can control the system 

PIM has error in comparison to the other methods 
 

Suggestion for future work 

•ATSEKF 

 

•MPIM 

 

 

 
 
 
 

Conclusion 
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