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Course Details 

Description 

This is an advanced course for MATLAB/Simulink for control engineering students. The example used 
throughout this course is an inverted pendulum which will be modelled nonlinearly and for which 
linear observer-based controllers as well as a swing-up-maneuver are designed. 

Prerequisites 

The class requires basic knowledge of MATLAB/Simulink (for example as acquired with the course 
Praktikum MATLAB/Simulink I).  

 

Course Contents 

Week 1 

 Topic 
o Modeling and Simulation of a sled-pendulum-system 

 
 Materials 

o Prework reading 
o Problem set for lab class 
o Template MATLAB files for tasks 
o Solutions 

Week 2 

 Topic 
o Linear–quadratic regulator 

 
 Materials 

o Prework reading 
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o Problem set for lab class 
o Template MATLAB files for tasks 
o Solutions 

Week 3 

 Topic 
o Linear–quadratic regulator 
o Animations in MATLAB 

 
 Materials 

o Prework reading 
o Problem set for lab class 
o Template MATLAB files for tasks 
o Solutions 

Week 4 

 Topic 
o Observer design 
o Graphical user interfaces 

 
 Materials 

o Prework reading 
o Problem set for lab class 
o Template MATLAB files for tasks 
o Solutions 

Week 5 

 Topic 
o Pendulum control 

 
 Materials 

o Prework reading 
o Problem set for lab class 
o Template MATLAB files for tasks 
o Solutions 

Week 6 

 Topic 
o Trajectory control 
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 Materials 

o Prework reading 
o Problem set for lab class 
o Solutions 
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http://www.rtm.tu-
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