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Abstract.  Quadrotor is the one of the most popular 
rotary wing aircraft in control problems. There may be 
some problems in this system. In this case, quadrotor 
will not fly and do its duty effectively. In this study, a fault 
tolerant control strategy for a quadrotor is proposed in 
the presence of actuator faults. A linear mathematical 
model which is derived from a nonlinear model. The 
observer based state estimation approach is widely used 
in fault tolerant area. Here, this approach is used to 
detect and isolate faults in a quadrotor system. General-
ized Observer Scheme (GOS) based Unknown Input Ob-
server (UIO) is used for the isolation. Simulation results 
are presented to demonstrate the performance of the 
proposed fault tolerant control strategy.

Introduction
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1 UIO Theory 
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2 Equations Modelling of 
Quadrotor 

Figure 1. Quadrotor coordinate system. 
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Figure 2. Nonlinear model of the quadrotor. 

Table 1. PD Gains for X and Y Axis. 

Table 2. PID Gains for Z Axis. 

Figure 3. Improved PID structure. 

3 Results and Discussions 

Figure 4. X, Y and Z response of LQT and LQR with inte-
gral with 10% fault on motor 1. 

Figure 5. Residuals generated by UIO. 
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Figure 6. Height response of switching structure with 
10% throttle fault on motor 1. 

4 Conclusion 
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