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Modul Abk.
Al in Automation AIA
Studiensem. Regelstudiensem. Turnus Dauer SWS ECTS-Punkte
1,3 3 WS 1 Semester 3 4
Modulverantwortlicher Prof. Dr.-Ing. Georg Frey
Dozenten Prof. Dr.-Ing. Georg Frey und Dr.-Ing. Daud Mustafa Minhas
Zuordnung zum Curriculum Master Mechatronik, Kategorie Erweiterungsbereich

Master Systems Engineering, Erweiterungsbereich

Zulassungsvoraussetzungen Keine formalen Voraussetzungen
Leistungskontrollen / Priifungen Benotete Prifung (Mindliche Projektverteidigung)

Lehrveranstaltungen / SWS 2 SWS Vorlesung; 1 SWS Ubung

Arbeitsaufwand Gesamt 130 Stunden, davon
e Prasenzzeit Vorlesung 15 Wochen a 2 SWS = 30 Std.

e Prasenzzeit Ubung 15 Wochen a 1 SWS = 15 Std.
e Vor- und Nachbereitung Vorlesung und Ubung = 45 Std.
e Vorbereitung Mini-Projekt: 30 Std.
o Vorbereitung mindliche Prifung: 10 Std.
Modulnote Gewichtete Note aus Mini-Projekt und mundlicher Prifung

Lernziele/Kompetenzen

Students will know the fundamentals of large language models (LLMs) and agentic Al, and how agentic
systems differ from conventional rule-based automation. They will know the core building blocks of Al
agents: prompt engineering, structured outputs, tool calling, retrieval-augmented generation (RAG),
memory and planning. Students will be able to design and implement agents in Python that integrate
with automation and energy systems through industrial interfaces and digital twins. They will evaluate
the performance, cost, reliability, safety and security of agentic approaches against traditional
automation techniques, and judge where autonomy is appropriate and where control must remain
deterministic or under human supervision.

Content: Applications and Limitations of Al Methods in Automation Systems

e Foundations of LLMs and agentic Al:
Application: classification of automation and energy-system tasks by timescale and criticality.
e Prompt engineering and structured outputs:
Application: structuring maintenance reports and device datasheets into machine-readable models.
e Retrieval-Augmented Generation (RAG) and vector databases:
Application: question answering over technical manuals, grid codes and standards.
e Agentic design patterns:
Application: generating PLC and optimisation code with compiler.
o Integration with digital twins and industrial interfaces:
Application: LLM—digital twin—automation architectures for planning and event-driven control.
e Practical experience with the presented methods using Python (LangChain/LangGraph, vector
databases, MCP) in exercises and a mini project.

Weitere Informationen
e Unterrichtssprache: Englisch
o Literaturhinweise: Literatur wird in der Vorlesung zur Verfiigung gestellt bzw. bekannt gegeben
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