
 
Design a feedback linearization controller to drive the inverted pendulum in Example 
12.1 to the up-right position. Use the given parameter values. Verify the performance 
of your system in the presence of measurement noise using Simulink. 

The equation of motion for Inverted Pendulum: 

 

Choose the feedback-linearization control law 

 

where u is the controller's input. 

Thus, we have . That's the state-space system 

This system is just a double integrator. It can be stabilized by a simple PD (state 
feedback) controller. 

We choose to penalize only  and , but not : 
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The State-Feedback LQR controller (Optimal) is: 

The state feedback control law is . 

Initial conditions. 

Initally turn off noise. 

Simulate. 

Plot. 



 

We observe that this controller stabilizes the pendulum from an initial condition (at 
least in the absence of measurement noise). 

Re-simulate with noise. 

Plot. 



 

We observe that this controller stabilizes the pendulum from an initial condition in the 
presence of measurement noise. As it can be seen, the controller manages to keep the 
pendulum close to upward position. 


