
Autonome Systeme und Regelungstechnik -
Autonomous Systems and Control

Presentation of the specialization

Prof. Dr.-Ing. Frank Allgöwer – Jun. Prof. Dr. Andrea Iannelli

Institute for Systems Theory and Automatic Control (IST)

Study programs: Technische Kybernetik – Engineering Cybernetics

07/10/2026



Cyberphysical systems



What enables them?
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Cybernetics: 

the science of feedback

Forward problem: find output y for given input u?

How to solve the 

inverse problem?



A methodological approach
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The focus of the specialization is on system-theoretical 

analysis and controller design (ABSTRACTION).

Implementation

Controlled system



Structure and philosophy of the study program

Expert knowledge 
in control

(this specialization)

Basic knowledge
of control and
dynamical systems

Analysis, Linear Algebra, ODE, Geometry …

System dynamics fundamentals (SGRT,…)
Introduction to Control (ERT,…)

Advanced 
control 
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(for all)
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Macro-plan of M.Sc. Engineering Cybernetics

1st Semester (WS) 2nd Semester (SS) 3rd Semester (WS) 4th Semester (SS)

Concepts of
Automatic Control

Advanced Control

6 LP 6 LP 6 LP

System Analysis
and

Modeling

Dynamics of distributed
parameter systems

6 LP 6 LP

Specialization 1

6 LP 6 LP 6 LP

Specialization 2

6 LP 6 LP

Elective

6 LP 6 LP

Project Automatic Control Industrial Internship
(12 weeks)

Master's Thesis

1,5 LP 1,5 LP 15 LP 30 LP

Sum: 25,5 ECTS (LP) Sum: 31,5 ECTS (LP) Sum: 33 ECTS (LP) Sum: 30 ECTS (LP)

Examplary timeline



List of courses

Advanced Control

Lecture Semester ECTS Language
Optimal Control WS 6 English
Robust Control WS (27/28) 6 English
Nonlinear Control SS 6 English
Model Predictive Control SS 6 English
Introduction to Adaptive Control WS 3 English
Data-Driven Control WS 3 English
Advanced Topics in Convex Optimization SS 6 English
Quantum Computing for Engineers WS 6 English
Nonlinear Dynamics and Chaos Theory I SS 6 English
Nonlinear Dynamics and Chaos Theory II WS 3 English
Dynamics of Nonsmooth Systems WS 3 English

System analysis and Modeling



List of courses

Advanced Control

Lecture Semester ECTS Language
Optimal Control WS 6 English
Robust Control WS (27/28) 6 English
Nonlinear Control SS 6 English
Model Predictive Control SS 6 English
Introduction to Adaptive Control WS 3 English
Data-Driven Control WS 3 English
Advanced Topics in Convex Optimization SS 6 English
Quantum Computing for Engineers WS 6 English
Nonlinear Dynamics and Chaos Theory I SS 6 English
Nonlinear Dynamics and Chaos Theory II WS 3 English
Dynamics of Nonsmooth Systems WS 3 English

System analysis and Modeling

We cover almost everything ☺
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Advanced Control

Lecture Semester ECTS Language
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Impact and opportunities in engineering and beyond

• Autonomous systems

• Multi-agent systems

• Intelligent Systems



Autonomous Systems

Self-driving cars, reusable launchers, 

Advanced robotics..



Autonomous IST E-Scooter 
VIDEO

VIDEO

https://www.youtube.com/watch?v=nD8vZYZFTTU&t=108s&ab_channel=Universit%C3%A4tStuttgart
https://www.youtube.com/watch?v=8lfEzNpdSlU


Multi-agent systems



Multi-agent systems

Auslieferzentrum Amazon Industry 4.0/5.0 – Intelligent manufacturing

Smart energy systems



Intelligent Systems

Big data -> Big feedback loops

Autonomous mobility on demand Internet of things



Impact and opportunities in engineering and beyond

• Autonomous systems

• Multi-agent systems

• Intelligent Systems

The M.Sc. Specialization

Autonomous Systems and Control

provides the methodological skills needed to 
understand the feedback mechanisms 

enabling these systems
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Frank Allgöwer

IST, PWR 9 
2. Floor, Room: 2.245
frank.allgower@ist.uni-stuttgart.de

Andrea Iannelli

IST, PWR 9
2. Floor, Room: 2.244
andrea.iannelli@ist.uni-stuttgart.de

If interested … drop by!



Best of luck with your Master in 
Engineering Cybernetics

… from the whole IST
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