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1 Modulstruktur

Nr. Element / Lehrveranstaltung Typ Credits SWS

1 Data Science for Dynamical Systems Vorlesung 3 2

2 Übung zu Data Science for Dynamical
Systems

Übung 3 2

2 Lehrveranstaltungssprache: englisch

3 Lehrinhalte
This course has amodular structure and is offered in an interdisciplinary way for different degree programs
and faculties. Depending on the available prior knowledge of the participants, the content will be tailored
to the specific degree program. Overarching core topics include:

• Basics of modeling dynamic systems using differential and difference equation models
• Data-driven identification methods for linear models on the basis of the least squares approach
• Data-driven identification methods for non-linear models (e.g., artificial neural networks)
• Learning of data-driven models utilizing a priori system knowledge
• Identification of underlying model structure equations (topology selection), e.g., by means of regular-
ization or hypothesis tests with regard to competing objectives

• (Data-driven) model order reduction
• Manipulation of the available model input data (dimensionality reduction and augmentation meth-
ods), e.g., autoencoders, principal component analysis and kernel methods

• Statistical evaluation of the available input and output data of dynamic systems as well as corre-
sponding procedures for system excitation

• Statistical evaluation of the achieved model quality (over-fitting vs. under-fitting) by means of cross-
validation

In addition to obtain new methodological knowledge, extensive programming and simulation exercises are
developed using modern software programs (especially in the programming languages Julia or Python). Di-
verse application examples from the practice of various domains (e.g., engineering, natural sciences and
economics) round off the course.

4 Kompetenzen
After completing the course, the participants are able to

• describe and apply methods for the identification of dynamic systems,
• critically evaluate identification results,
• understand and analyze complex data-driven modeling tasks in interdisciplinary teams,
• derive target-oriented solution methods and to evaluate independently developed results,
• implement their own system identification algorithms in a modern programming language.

5 Prüfungen

• Modulprüfung: mündliche Prüfung (30 bis 45 Minuten) BOSS-NR.: 65399
• Studienleistung: –keine–

6 Prüfungsformen und -leistungen
[x] Modulprüfungen [ ] Teilleistung
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7 Teilnahmevoraussetzungen

• Erfolgreich abgeschlossen: -keine-
• Vorausgesetzte Kenntnisse: GrundlegendeKenntnisse derMathematik (lineare Algebra undStatistik)
• Wünschenswerte Kenntnisse: Programmierkenntnisse

8 Modultyp und Verwendbarkeit desModuls

• Wahlpflichtmodul im Masterstudiengang Wirtschaftsinformatik
• Vertiefungsmodul in den Masterstudiengängen Informatik und Angewandte Informatik
• Forschungsbereich: Intelligente Systeme
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