
Modelling and Control of Hybrid  
Systems  
Dates and time 
02-05-2022 
09-05-2022 
16-05-2022 
23-05-2022 
from 10.15-12.30 

Course location 
Cursus- en vergadercentrum Domstad, Utrecht 

ECTS 
3 ECTS if the homework is completed successfully.  
1 ECTS for auditing the course  

Lecturers 
Dr.ir. Manuel Mazo Jr., Delft University of Technology  
Dr.ir. Romain Postoyan, CNRS - CRAN, Université de Lorraine 

Objective  
Recent technological innovations have caused a considerable interest in the study of dynamical 
processes of a mixed continuous and discrete nature. Such processes are called hybrid systems and 
are characterized by the interaction of continuous-time models (governed by differential or 
difference equations) on the one hand, and logic rules and discrete-event systems (described by, e.g., 
automata, finite state machines, etc.) on the other. A hybrid system also arises in practice to model 
so called cyber-physical systems, e.g. when continuous physical processes are controlled via 
embedded software that intrinsically has a finite number of states only (e.g., on/off control). 

Contents 
1. General introduction. Examples of hybrid systems & motivation.  
2. Modelling frameworks (automata, hybrid automata, piecewise-affine systems, complementarity 
systems, mixed logic dynamical systems, ...)  
3. Properties and analysis of hybrid systems (well-posedness, Zeno behaviour, stability, liveness, 
safety, etc.). 
4. Control of hybrid systems (switching controllers, model predictive control, etc.) 
5. Verification. Tools.Course materials 



Prerequisites 
Basic undergraduate courses in systems and control. 
Basic programming skills (Matlab/Python). 

Homework assignments  
Three homework assignments will be handed out. The assignments will be graded and the weighted 
average grade will be the final grade for this course. 
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