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M.Sc. Digital Engineering (ab PV 2023)

Faculty Welcome for Master’s Students Digital Engineering
Thursday, April 4, 2024, 11 a.m., SchwanseestralRe 143, room 3.31

Project fair
Thursday, April 4, 2024, 5 p.m., Steubenstral3e 6, Audimax

Fundamentals

Algorithms and Datastructures
4555211 Algorithmen und Datenstrukturen

C. Withrich, N.N., Projektb6rse Fak. KuG Veranst. SWS: 4
Vorlesung

Fr, woch., 09:15 - 10:45, SchwanseestraRe 143 - Seminarraum 2.16, Ubung, ab 12.04.2024

Di, woch., 13:30 - 15:00, Coudraystralle 9 A - Horsaal 6, Vorlesung, ab 16.04.2024

Beschreibung

Das Lernziel dieser Veranstaltung soll zum einen der generelle Umgang und die selbststéndige Entwicklung,
Analyse, und Optimierung von Algorithmen und Datenstrukturen sein. Zum anderen soll ein Uberblick tiber gangige
problemspezifische Verfahren und deren Anwendung in der Praxis vermittelt werden.

engl. Beschreibung/ Kurzkommentar

Algorithms and Data Structures

The lecture deals with the principle and the implementation of basic algorithms and data structures. The course
teaches among all, the Strings, geometric problems, graphs, mathematical algorithms and NP-complete problems.

Leistungsnachweis

Beleg, Klausur

Applied Mathematics and Stochastics
Introduction to Mechanics
Mathematics for Data Science
Object-oriented Modeling and Programming in Engineering
Software Engineering
417290000 Software Engineering

J. Ringert Veranst. SWS: 4
Vorlesung
Di, woch., 09:15 - 10:45, Schwanseestralle 143 - Seminarraum 2.16, lecture
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Fr, woch., 11:00 - 12:30, Schwanseestrale 143 - Seminarraum 2.16, lab class
Fr, woch., 11:00 - 12:30, Marienstraf3e 13 C - Horsaal D, lab class

Beschreibung
We introduce the most important aspects of software engineering.

* Motivation and history of software engineering
» Lifecycle models for software development
* Requirements engineering

* Requirement notations

» Software modelling

» Software analysis

» Design patterns

e Testing

« Software quality

» Agile principles

» Open Source Software

After completion students will be able to

e Compare and evaluate software lifecycle models

* Read, create, and assess the quality of requirements

« Read common software modelling notations

« Evaluate and select appropriate software testing strategies

Understand principles of OSS

Statistics

301005 Statistics

N. Gorban, B. Ruffer Veranst. SWS: 4
Integrierte Vorlesung

Mo, wdch., 13:30 - 15:00, Coudraystraf3e 11 C - Seminarraum/Hdérsaal 001
Di, woch., 17:00 - 18:30, CoudraystraRe 11 C - Seminarraum (geologische Sammlung) 202

engl. Beschreibung/ Kurzkommentar
Statistics

Contents:

- Probability (Events, classical probability, axiomatic approach, conditional probability)

- Random variables (Discrete random variables, continuous random variables, limit theorems)
- Descriptive statistics (Graphical representation and frequency distributions, location and scattering parameters,
bivariate and multivariate analysis: dependence and correlation, regression analysis)

- Inductive statistics

- Point and interval estimation

- Parameter testing

- Goodness-of-fit-tests

- Nonparametric tests

- Tests for independence and correlation

Voraussetzungen

B.Sc. in a related study field, Basic knowledge on random variables and the most important distributions

Leistungsnachweis
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Written exam

Structural Engineering Models
Engineering Methods

Advanced Building Information Modeling
303001 Advanced Building Information Modelling

C. Koch, J. Krischler, J. Taraben Veranst. SWS: 4
Vorlesung

Mi, wéch., 11:00 - 12:30, CoudraystralRe 13 B - Pool Fak. B 007, Exercise

Mi, wéch., 11:00 - 12:30, Marienstraf3e 7 B - Student Design Studio — SDS 303, Exercise
Mi, woch., 11:00 - 12:30, CoudraystraRe 11 C - Pool-Raum 101, Exercise

Do, woch., 09:15 - 10:45, Marienstralle 13 C - Horsaal A, Lecture

engl. Beschreibung/ Kurzkommentar
Advanced Building Information Modelling

Content: Advanced geometric and parametric modelling, Interoperability and collaboration concepts (IFC, IDM, BEP),
Advanced use cases (e.g. clash detection, as-built model-ing), BIM programming (incl. visual programming)

Target qualifications: This module introduces advanced concepts of Building Information Modelling (BIM) to provide
students with advanced knowledge in order to understand, analyze and discuss scientific research approaches
related to BIM. Within the frame of the mod-ule project (coursework) the students will choose a topic from a pre-
defined list or come up with their own topic. Based on that they will do detailed research, imple-ment a representative
concept in a software prototype and discuss findings and limi-tations. Also the students acquire skills of scientific
working and presentation.

Bemerkung
NHRE: Possible as Elective Compulsory as from Intake 2022
Voraussetzungen

Recommended require-ments for participation: Basic knowledge of Computer-Aided Design, BIM concepts, and
object-oriented programming

Leistungsnachweis

written report, presentation

Complex Dynamics

301016 Complex dynamics

B. Ruffer Veranst. SWS: 4
Vorlesung
Do, woch., 07:30 - 10:45, Marienstra3e 7 B - Seminarraum 206, Will start at 04.04.2024 9:00 am!

Beschreibung

After the course the students will be able to analyse mathematical models that describe dynamic behaviour, as
they occur in engineering (e.g. mechanical coupling of building structures), in biology and in physics, but also in
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multi-agent systems in computer science, or as opinion dynamics in psychology. Based on examples from different
disciplines, students learn to build simplified models that allow to answer questions on their long-term behaviour.
Students will be able to apply methods of feedback design that help shape the dynamics of a given system, along
with the relevant stability concepts. As several topics lend themselves for computer simulation, students of this
course will develop a proficiency to both implement and analyse mathematical models using computational tools and
software.

Bemerkung

Examples of complex dynamics. Models for dynamical systems in continuous and discrete time. Computer
simulation. Control and Feedback. Stability, stabilization, and Lyapunov functions. Coupled systems: Disturbance or
Cooperation? Networks of systems. Consensus. Synchronization.

The topics will be presented in a lecture, deepened by exercises. Some of the exercise include computer
programming and simulation.

Voraussetzungen

B.Sc., knowledge in Matlab or Python
Leistungsnachweis

1 written exam

"Complex dynamics”

120 min (100%) / SuSe + WiSe

Computer Models for Physical Processes - from observation to simulation
Design and Interpretation of Experiments

Experimental Structural Dynamics

401009 Experimental structural dynamics and Structural monitoring (P)
T. Most, R. Das, M. Ansari, F. Tartaglione Garcia, S. Marwitz Veranst. SWS: 4
Projekt

Mi, woch., 13:30 - 18:30, Marienstraf3e 7 B - Projektraum 301
Beschreibung

The students obtain deepened knowledge in structural dynamics, structural dynamic analysis, data processing,
dynamic test equipment and its handling. They learn to analyse the dynamic behaviour of a structure utilizing both
numerical and experimental state-of-the-art methods. Furthermore, the students have to develop strategies and
concepts of investigation. The work in small groups enhances the social competence of the students.

Operational modal analysis, sensor types, sensor positioning, data analysis and assessment, assessment of
structural changes, structural modelling, model updating

Bemerkung

14 students from NHRE only
Voraussetzungen

Structural dynamics

Leistungsnachweis
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1 Project report + intermediate and final presentations
» EXperimental structural dynamics”

(100%) / SuSe

Finite Element Methods
2401012  Applied Finite element methods (Exercise)

T. Rabczuk, A. Habtemariam, J. Lopez Zermeiio, F. Veranst. SWS: 1
Tartaglione Garcia
Seminar

Mi, woch., 13:30 - 15:00, Marienstraf3e 7 B - Seminarraum 205, Tutorium
Fr, woch., 07:30 - 09:00, Marienstral3e 7 B - Projektraum 302, Exercise

2401012  Applied Finite element methods (Lecture)

T. Rabczuk, C. Kdnke Veranst. SWS: 2
Vorlesung

Mo, wéch., 07:30 - 09:00, Marienstrafl3e 7 B - Seminarraum 205

Indoor Environmental Modeling
302014 Indoor Environmental Modeling

C. Volker, H. Alsaad, J. Arnold Veranst. SWS: 4
Integrierte Vorlesung

Mo, wdch., 13:30 - 16:45, Coudraystral3e 13 B - Pool Fak. B 007
Beschreibung

Das Modul fuhrt in die Untersuchung und Bewertung des Raumklimas ein, wobei der Schwerpunkt auf den
Simulations- und Validierungsaspekten dieses Themas liegt. Die Studierenden lernen die Grundlagen des
Raumklimas, die Methoden der raumklimatischen Modellierung und die fur die Validierung der Simulationen
notwendigen empirischen Messungen kennen. Dieses Modul beinhaltet einen Gruppenbeleg, in dem die
Studierenden zunachst empirische Messungen in den Labors der Professur Bauphysik durchfiihren und diese
Experimente anschlieBend mit Hilfe der Stromungssimulation modellieren. Die Simulationen werden anhand

der Messungen validiert. Durch diese Aufgaben lernen die Studierenden die notwendigen Fahigkeiten fur
wissenschaftliche Forschung, fortgeschrittene Simulationswerkzeuge, wissenschaftliches Schreiben, Prasentation
und Teamarbeit.

The module introduces the investigation and assessment of the indoor environment with focus on the simulation and
validation aspects of this topic. The students will learn the fundamentals of the indoor environment, the methods of
indoor environmental simulations, and the empirical measurements required for the validation of the simulations.
This module involves a group project in which the students begin with conducting empirical measurements at

the laboratories of the Chair of Building Physics and move on to modelling these experiments using CFD. The
simulations will be validated using the measurements. Through these tasks, the students will learn the necessary
skills needed for scientific research, advanced simulation tools, scientific writing, presentation, and teamwork.

Bemerkung
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Die Veranstaltung ist auf eine Gesamt-Teilnehmerzahl von 12 begrenzt.

Voraussetzungen

Es ist kein Abschluss in einer vorhergehenden Lehrveranstaltung notwendig.

SoSe 2024

Kenntnisse in den Grundlagen der numerischen Analyse, FEM, FVM oder &hnlichem werden fiir die Teilnahme

vorausgesetzt.
Leistungsnachweis

Beleg, Prasentation und miindliche Prifung

Introduction to Mobility and Transport
Macroscopic Transport Modelling
909020 Prufung: Macroscopic Transport Modelling

U. Plank-Wiedenbeck
Prufung
Fr, Einzel, 09:00 - 11:00, R 305 M13, 02.08.2024 - 02.08.2024

Microscopic Traffic Simulation

2909035/01 Fundamentals of Microscopic Traffic Simulation

U. Plank-Wiedenbeck, J. Beyer, K. McFarland, L. Thiebes, M. Veranst. SWS:

Fedior, J. Uhlmann
Vorlesung

Di, woéch., 13:30 - 15:00, VL-Raum der VSP, 09.04.2024 - 09.07.2024

Beschreibung

=

Grundlagen
Verkehrsmanagement und signalisierte Knotenpunkte
Verkehrsfluss
Verkehrsflussmodellierung

N

. Mikroskopische Verkehrsflussmodellierung
Fahrzeugfolgemodelle
Anwendungsfalle
Modellierung von Fahrzeugnetzen und Simulationsmdglichkeiten

w

. Signale und Daten fir die mikroskopische Verkehrssimulation
verkehrsflussrelevante Signale und Daten
Erfassung von verkehrsflussrelevanten Signalen und Daten
Verkehrserhebungen und Datenanalyse
Grundlagen von GNSS in FCD-Systemen

4. mikroskopische Modellierungsverfahren

» Kalibrierung und Validierung

e Emissionsmodellierung

e - aktuelle Forschungl. Fundamentals
 traffic management and signalized intersections
 traffic flow

Stand 23.04.2024
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« traffic flow modeling

engl. Beschreibung/ Kurzkommentar
Traffic Management

Bemerkung

Gemeinsam mit dem Teil "Software-based Simulation of Traffic and Emissions" umfasst das Modul "Microscopic
Traffic Simulation" 4 SWS und 6 LP.

Voraussetzungen

In dem Modulteil "Software-based Simulation of Traffic and Emissions” sindist ein semesterbegleitender Belege
anzufertigen. Die Vorlesung " Fundamentals of Microscopic Traffic Simulation" schlief3t mit einer schriftlichen
Prufung (60 min) ab. Die Belegabgabe ist eineBelege sind Prifungsvoraussetzung. Die Modulnote setzt sich aus der
Note ders Beleges (50 %) und der Priifung (50 %) zusammen. Es ist keine Einzelbelegung der beiden Modulteile
mdglich.

Leistungsnachweis

In dem Modulteil "Software-based Simulation of Traffic and Emissions" sindist ein semesterbegleitender Belege
anzufertigen. Die Vorlesung " Fundamentals of Microscopic Traffic Simulation" schlief3t mit einer schriftlichen
Prifung (60 min) ab. Die Belegabgabe ist eineBelege sind Prifungsvoraussetzung. Die Modulnote setzt sich aus der
Note ders Beleges (50 %) und der Prifung (50 %) zusammen. Es ist keine Einzelbelegung der beiden Modulteile
moglich.

909035 Prafung: Microscopic traffic simulation

U. Plank-Wiedenbeck
Prufung

Do, Einzel, 13:00 - 14:00, R 305 M13, 08.08.2024 - 08.08.2024

Modelling of Steel Structures and Numerical Simulation

205007 Modelling of steel structures and numerical simulation (L + E)
M. Kraus, S. Ibafiez Sdnchez, S. Mampel Veranst. SWS: 4
Vorlesung

1-Gruppe Mo, wdch., 11:00 - 12:30, MarienstraRe 7 B - Projektraum 301, Exercise
1-Gruppe Mi, woch., 07:30 - 09:00, Marienstral3e 7 B - Projektraum 301, Exercise
2-Gruppe Mo, wdch., 11:00 - 12:30, Marienstral3e 7 B - Projektraum 302, Exercise
2-Gruppe Mi, woch., 07:30 - 09:00, MarienstralBe 7 B - Projektraum 302, Exercise
Mo, wdéch., 11:00 - 12:30, Marienstrale 13 C - Horsaal D, Lecture
Mi, woch., 07:30 - 09:00, Marienstraf3e 13 C - Horsaal C, Lecture

Beschreibung

The students will be familiar with skills and expertise in the field of nonlinear structural analyses. Extensive
knowledge of theoretical basics and modern modelling methods including numerical representations are the aim of
the course. The students will acquire skills in handling advanced tools for the analysis and the design of structures.

Design of steel structures using finite element methods; basics of the design; modelling of structures and loads;
nonlinear material behaviour, numerical analyses of steel-members and structures regarding geometric and physical
nonlinearities; stability behaviour of members including flexural and lateral torsional buckling

Leistungsnachweis
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1 Project report
"Modelling of steel structures and numerical simulation” (0%) / SuSe
1 written exam

"Modelling of steel structures and numerical simulation”/ 120 min (100%) / SuSe + WiSe

Optimization
451002 Introduction to Optimization (L+E)

T. Lahmer Veranst. SWS: 3
Integrierte Vorlesung

Mo, woch., 09:15 - 10:45, MarienstraRe 13 C - Horsaal D, Lecture
Di, woch., 07:30 - 09:00, Marienstraf3e 7 B - Projektraum 301, Exercise Dates by arrangement

Beschreibung

In engineering science, we are often faced with problems having potential for optimization. We learn how to
formulate this in mathematical terms, and we will study techniques how to improve the situations, generally by
involving numerical models. We will discuss classical optimization problems in the field of linear and nonlinear
optimization, e.g. optimization of the use of resources, routing problems, calibration problems and structural
optimization. In particular in structural optimization we learn techniques like dimensioning, shape and topology
optimization. Optimized structures are discussed also in the context of additive manufacturing techniques.

Bemerkung
Introduction to Optimization (summer semester):
Definitions, Classification of Optimization Problems,

Linear Problems, Simplex Method, Nonlinear Problems: Constrained and unconstrained continuous problems,
descent methods and variants. (Robust) Structural Optimization (including Shape and Topology Optimization)

Voraussetzungen

B.Sc.

Leistungsnachweis

1 written or oral exam (depending on the number of participants)

"Introduction to Optimization” (3 credits) / SuSe + WiSe

451006 Optimization in Applications (P)

T. Lahmer Veranst. SWS: 3
Projektmodul/Projekt

Beschreibung

In engineering science, we are often faced with problems having potential for optimization. We learn how to
formulate this in mathematical terms, and we will study techniques how to improve the situations, generally by
involving numerical models. We will discuss classical optimization problems in the field of linear and nonlinear
optimization, e.g. optimization of the use of resources, routing problems, calibration problems and structural
optimization. In particular in structural optimization we learn techniques like dimensioning, shape and topology
optimization. Optimized structures are discussed also in the context of additive manufacturing techniques.
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Bemerkung
Optimization in Applications (summer semester):

Optimization in Applications is generally a project assigned to the students including own programming and
modelling. E.g. innovative optimization strategies are to be implemented in Matlab, Python or similar. Alternatively,
engineering models could be subjected to optimization software.

Leistungsnachweis

1 project "Optimization in Applications” (3 credits) / SuSe + WiSe

Simulation Methods in Engineering
303002 Simulation Methods in Engineering

C. Koch, M. Artus Veranst. SWS: 4
Vorlesung

Fr, woch., 09:15 - 10:45, Marienstraf3e 13 C - Horsaal A
Fr, woch., 13:30 - 15:00, Marienstral3e 7 B - Projektraum 301
Fr, woch., 13:30 - 15:00, Marienstral3e 7 B - Projektraum 302

engl. Beschreibung/ Kurzkommentar
Simulation Methods in Engineering
Content:

- System analysis and modelling

- System dynamics

- Discrete event simulation

- Multi-agent simulation

- Input data and stochastic simulation
- Simulation based optimization

- Introduction to the software AnyLogic

Target qualifications:

This module provides students with comprehensive knowledge about computer based simulation concepts to
address practical challenges in engineering. Modern simulation and optimization software is introduced within
tutorials. The module project (coursework) offers an opportunity to students to work in groups on current problems
in the context of civil and environmental engineering (e.g. production logistics, pedestrian simulation, pollutant
dispersion). Using object-oriented simula-tion software the students will analyze, model and simulate different
engineering systems. The programming is carried out using Java. Also the students acquire team working and
presentation skills.

Voraussetzungen
Recommended require-ments for participation: Basic knowledge of programming
Leistungsnachweis

Short group report, group presentation, written exam

Spatial Information Systems (GIS)
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439100 Prifung: Spatial information systems

T. Gebhardt, V. Rodehorst
Prufung

Di, Einzel, 13:00 - 15:00, 23.07.2024 - 23.07.2024

Stochastic Simulation Techniques and Structural Reliability

451007 Stochastic Simulation Techniques and Structural Reliability (L+E)

T. Lahmer Veranst. SWS: 3
Integrierte Vorlesung

Di, woch., 11:00 - 12:30, Schwanseestrafl3e 143 - Lintpool 2.17, Lecture
Di, woch., 11:00 - 12:30, MarienstraRe 13 C - Horsaal D, Lecture
Fr, woch., 07:30 - 09:00, Marienstraf3e 7 B - Projektraum 301, Exercise dates by arrangement

Beschreibung

Soils, rocks and materials like concrete are in the natural state among the most variable of all engineering
materials. Engineers need to deal with this variability and make decisions in situations of little data, i.e. under
high uncertainties. The course aims in providing the students with techniques state of the art in risk assessment
(structural reliability) and stochastic simulation.

The course topics comprise

- (a very brief review) of probability theory

- discrete and continuous random processes and fields

- estimation of statistical parameters

- stochastic simulation techniques (Monte Carlo Samplings)

- reliability-based design

- sensitivity analysis

- structural safety

- Risk assessment and stochastic modelling in practice

Bemerkung

The lecture consists of weekly lectures by Prof. Tom Lahmer (Bauhaus University Weimar) throughout the semester
and an intensive practical training (Blockkurs) on applications by Dr. Thomas Most (DYNARDO, Weimar)

Please indicate your interest in the course via an E-Mail to Prof. Tom Lahmer (tom.lahmer@uni-weimar.de) by briefly
citing the title of the lecture and providing your name until April 1st, 2023 as this will make the organization of rooms,
course material, etc. much easier.

Possible combinations with other lectures acc. to the NHRE-Modulguide.
Voraussetzungen

Basic knowledge in probability theory

Leistungsnachweis

1 written or oral exam (depending on the number of participants)

"Stochastic Simulation Techniques and Structural Reliability” / (50%) / SuSe + WiSe

451011 Stochastic Simulation Techniques and Structural Reliability (P)
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T. Lahmer Veranst. SWS: 3
Projektmodul/Projekt

Beschreibung
The course topics comprise

- (a very brief review) of probability theory

- discrete and continuous random processes and fields

- estimation of statistical parameters

- stochastic simulation techniques (Monte Carlo Simulation)
- reliability-based design

- sensitivity analysis

- structural reliability (FORM, FOSM, Subset Simulation, ...)
- Risk assessment and stochastic modelling in practice

The project (extra 3 credits) involves own programming of stochastic simulation algorithms, e.g. generators of
random fields, methods to assess structural reliability, and combination of stochastic simulation techniques with
engineering models.

Bemerkung

Possible combinations with other lectures acc. to the NHRE-Moduleguide.

Voraussetzungen
Basic knowledge in probability theory

Leistungsnachweis
1 written or oral exam (depending on the number of participants)

"Stochastic Simulation Techniques and Structural Reliability” / (50%) / SuSe + WiSe

Structural Dynamics

Computer Science Methods
423150021 Deep Learning for Computer Vision

V. Rodehorst, C. Benz, J. Eick, A. Frolov, D. Tschirschwitz Veranst. SWS: 4
Integrierte Vorlesung

Fr, woch., 15:15 - 16:45, SchwanseestralRe 143 - Seminarraum 2.16, ab 05.04.2024
Fr, woch., 17:00 - 18:30, Schwanseestralle 143 - Seminarraum 2.16, ab 05.04.2024
Mo, Einzel, 11:00 - 13:00, schriftl. Priifung / written exam, 29.07.2024 - 29.07.2024

Beschreibung

In diesem Fortgeschrittenenkurs werden die Prinzipien, Techniken und Anwendungen des Deep Learning in

der Computer Vision behandelt. Die Teilnehmer lernen, wie man neuronale Netze fir die Bildklassifizierung,
Objekterkennung, semantische Segmentierung und andere Computer-Vision- Aufgaben entwickelt, trainiert

und validiert. Es werden auch Techniken zur Verbesserung der Leistung von Deep-Learning-Modellen und
Veranschaulichungen studiert, um Anhaltspunkte fiur die weitere Modellentwicklung zu erhalten. Am Ende des
Kurses werden die Studierenden in der Lage sein, Deep-Learning-Techniken anzuwenden, um reale Probleme in
verschiedenen Bereichen zu ldsen.

Voraussetzungen
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Successful completion of the course "Introduction to Machine Learning and Data Mining” or "Image Analysis and
Object Recognition”

Leistungsnachweis
Erfolgreiche Teilnahme an den Laboriibungen und dem Projekt mit abschlieender Klausur.

Gewichtung: 50% Projekt und 50% Klausur

Computer Graphics: Fundamentals of Imaging
Formal Methods for Software Engineering

Generative Software Engineering
422150031 Generative Softwareentwicklung

J. Ringert Veranst. SWS: 4
Vorlesung

Mo, Einzel, 09:00 - 11:00, written exam, 05.08.2024 - 05.08.2024

Mi, woch., 09:15 - 10:45, Marienstraf3e 13 C - Horsaal D, Lecture

Fr, woch., 13:30 - 15:00, Coudraystrale 13 B - Horsaal 3, Lab class

Beschreibung
We introduce main approaches and techniques to generative software development.

« Model Driven Engineering

« Software Modeling languages for structure and behavior
e Class Diagrams, Object Diagrams, OCL
e Sequence Diagrams and State Machines

« Software model consistency and semantics

e Code Generation from class diagrams

e Code generation from State Machines

« Reactive Synthesis from temporal specifications

» Software Product Lines

< Domain Specific Languages

* Model Transformations

After completion students will be able to

« Contrast different modelling languages and chose based on purpose
* Analyze model consistency

» Evaluate and apply code generators

* integrate generated code in software projects

» create and analyze temporal specifications

» synthesize software from temporal specifications

« understand domain specific languages and model transformations

Bemerkung
Lecturer: Prof. Ringert
Leistungsnachweis

Homework for admission to exam
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Exam weighted 100% for final mark

Image Analysis and Object Recognition
4336010 Image Analysis and Object Recognition

V. Rodehorst, M. Kaisheva Veranst. SWS: 4
Vorlesung

Di, woch., 15:15 - 16:45, CoudraystraRe 9 A - Horsaal 6, Lecture, ab 09.04.2024
Do, woch., 11:00 - 12:30, Coudraystrafl’e 9 A - Horsaal 6, Lab class, ab 11.04.2024

Beschreibung

Bildanalyse und Objekterkennung

SoSe 2024

Die Vorlesung gibt eine Einfihrung in die Grundlagen der Mustererkennung und Bildanalyse. Behandelt werden
unter anderem die Bildverbesserung, lokale und morphologische Operatoren, Kantenerkennung, Bilddarstellung im
Frequenzraum, Fourier-Transformation, Hough-Transformation, Segmentierung, Skelettierung, Objektklassifizierung

und maschinelles Lernen zur visuellen Objekterkennung.

engl. Beschreibung/ Kurzkommentar

Image analysis and object recognition

The lecture gives an introduction to the basic concepts of pattern recognition and image analysis. It covers topics as
image enhancement, local and morphological operators, edge detection, image representation in frequency domain,
Fourier transform, Hough transform, segmentation, thinning, object categorization and machine learning for visual

object recognition.

Leistungsnachweis

Erfolgreiche Bearbeitung der Ubungen sowie des Miniprojekts und Klausur

Introdcution to Machine Learning and Data Mining
Photogrammetric Computer Vision
Search Algorithms

Visualization
4555262  Visualisierung

B. Fréhlich, D. Kiesel, I. Lopez Garcia, G. Rendle, P. Veranst. SWS: 4
Riehmann
Vorlesung

Do, woch., 13:30 - 15:00, Schwanseestral3e 143 - Seminarraum 2.16, Lecture / Lab class , ab 04.04.2024
Mo, wdch., 17:00 - 18:30, Schwanseestrale 143 - Lintpool 2.17, Lab class, ab 08.04.2024
Mo, woch., 17:00 - 18:30, SchwanseestralRe 143 - Seminarraum 2.16, Lab class, ab 08.04.2024

Beschreibung

Stand 23.04.2024
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Im ersten Teil der Veranstaltung werden die wichtigsten Verfahren und Techniken aus dem Bereich der
Informationsvisualisierung fur folgende Datentypen vorgestellt: multi-dimensionale und hierarchische Daten,
Graphen, Zeitreihen und mengenbasierte Daten. Der zweite Teil beschatftigt sich mit verschiedenen Ansatzen und
Algorithmen zur Visualisierung volumetrischer und vektorieller Simulations- und Messdaten. Die Veranstaltung wird
englischsprachig angeboten.

In den Ubungen werden eine Auswabhl der in den Vorlesungen vorgestellten Visualisierungsansitze umgesetzt,
getestet und evaluiert. Die abschlieBende Ubungsaufgabe ermdglicht es lhnen, ein eigenes Visualisierungsprojekt zu
entwerfen, implementieren, evaluieren und préasentieren.

Voraussetzungen

Programmierkenntnisse sowie gute Kenntnisse von Algorithmen und Datenstrukturen sind erforderlich, z.B.
nachgewiesen durch den erfolgreichen Abschluss der entsprechenden Lehrveranstaltungen des Bachelor-
Studiengangs Medieninformatik.

In den Laborveranstaltungen werden JavaScript- und grundlegende GLSL-Programmierung eingesetzt.
Grundkenntnisse der Computergrafik sind hilfreich, z.B. erworben durch die Vorlesung Computergrafik im Bachelor-
Studiengang Medieninformatik.

Leistungsnachweis
Vorlesungsbegleitende, bewertete Ubungen, miindliche oder schriftliche Priifung und ein abschlieRendes Projekt.

Participation in lab classes (graded), oral exam and a final project.

Project
424110001 Building an Observatory for Web Search Engines

B. Stein, M. Wiegmann
Projekt

Beschreibung
The quality and utility of the results you get from web search engines such as Google is concerning.

Many websites in the results have repetitive, wordy, uninformative, and highly commercialized content. With
generative Al, we see the possibility that the synthetic web in which machines produce content for other machines
will take over the human web.

We want to monitor the situation by building a tool: the search engine observatory. The tool will regularly scrape
multiple search engines, measure the quality of the results, and display the results across time.

Students will learn how search engines work, define queries to monitor selected genres of websites (product reviews,
recipes, tutorials, news, tech blogs, ...), measure the degree of generated content, commercialization, and search
engine optimization, and render the results in an interactive web application.

Bemerkung
3. Lehrperson: Janek Bevendorff

Zeit und Ort werden zu Projektbérse bekannt gegeben!

Leistungsnachweis
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Abschlussprésentation und Ausarbeitung

424110003 Digital Dreams: Bauhaus Gamesfabrik

C. Withrich, W. Kissel, G. Pandolfo Veranst. SWS: 10
Projekt

Mi, woch., 13:30 - 15:30, Raum 205, Marienstr. 7b, ab 10.04.2024
Beschreibung

Herzlich willkommen bei Digital Dreams | Bauhaus Gamesfabrik, einem spannenden interdisziplindren Projekt, das
die Fakultaten Kunst & Gestaltung und Medien an unserer Universitat zusammenbringt. In diesem innovativen
Projekt arbeiten Studierende unterschiedlicher Fachrichtungen in interdisziplinaren Gruppen zusammen, um die
dynamische Welt der Spieleentwicklung zu erkunden.

An der Schnittstelle von Kunst und Technologie dient Digital Dreams | Bauhaus Gamesfabrik als Spielwiese
fur Kreativitat und Innovation. Studierende der Fakultat Kunst & Gestaltung bringen ihre Expertise in visueller
Asthetik, Erzahlkunst und Konzeption ein, wahrend diejenigen der Fakultat Medien ihre Fahigkeiten in
Programmierung, Animation und interaktiven Medien einbringen.

In diesem gemeinschaftlichen Unterfangen werden interdisziplindre Gruppen gebildet, die einen reichen Ideenund
Perspektivenaustausch fordern. Inspiriert vom Pioniergeist der Bauhaus-Bewegung, wo Kunst und Technologie
zusammenkamen, um das moderne Design zu préagen, begeben sich unsere Studierenden auf eine Reise, um
immersive und fesselnde Spielerlebnisse zu gestalten.

Im Laufe des Projekts vertiefen sich die Studierenden in verschiedene Aspekte der Spieleentwicklung, von

der Ideenfindung und Prototypenerstellung bis hin zur Produktion und Préasentation. Unter der Anleitung eines
erfahrenen Mentors beider Fakultaten lernen sie, die Komplexitat interdisziplindrer Teamarbeit zu bewaéltigen und
ihre einzigartigen Starken zu nutzen, um Herausforderungen zu meistern und ihre kreative Vision zu verwirklichen.

Digital Dreams | Bauhaus Gamesfabrik ist mehr als nur ein Kurs; es ist eine transformative Erfahrung,

die Studierenden ermdglicht, die Grenzen des traditionellen Spieldesigns zu Uberschreiten. Indem sie die
Zusammenarbeit fordern und den Geist des Experimentierens annehmen, sind unsere Studierenden bereit, die
nachste Generation visionarer Spieleentwickler zu werden und die Zukunft interaktiver Unterhaltung mitzugestalten.

Begleiten Sie uns auf dieser aufregenden Reise, auf der digitale TrAume Wirklichkeit werden, und lassen Sie uns
gemeinsam die Zukunft des Spielens an der Schnittstelle von Kunst und Technologie gestalten.

Bemerkung

Ort und Zeit werden zur Projektbérse bekanntgegeben.

Voraussetzungen

Studierende der Medieninformatik sollten Programmierkenntnisse mitbringen.

Studierende der Medienwissenschaft ein grundlegendes Interesse fiir Storytelling / Game Design
Leistungsnachweis

Abschlusspréasentation, fertiges Spiel.

424110004 Diving deep into Retrieval Augmented Generation

B. Stein, T. Gollub, M. Gohsen, M. Wiegmann
Projekt

Beschreibung
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Retrieval Augmented Generation (RAG) with agents is currently one of the hottest topics in generative Al.

The basic idea of RAG is to connect large language models with search technology. The search technologies are
used to retrieve information that is relevant for a given conversation, which can then be exploited by a large language
model when generating a natural language response. Though the idea is straight forward, many decisions have to be
made when it comes to its implementation.

For research on RAG, it is hence critical to be able to measure the performance of a RAG system. In the project,
we study the state-of-the-art in RAG evaluation, deploy RAG systems with different settings to our GPU-cluster, and
compare their performance on various benchmark datasets and with respect to their user experience.

Bemerkung
Zeit und Ort werden zu Projektbdrse bekannt gegeben!
Leistungsnachweis

Abschlussprasentation und Ausarbeitung.

424110005 Futuring Machines. Developing an Al-Bot for Fiction Co-Writing

B. Stein, M. Gohsen, K. Heinrich, J. Kiesel
Projekt

Beschreibung

Sustainable, resilient societies require a critical examination of possible futures. "Futuring Machines" is an
interdisciplinary and practice-oriented project that explores the potential of large language models as thought-
provoking tools for writing future scenarios.

In this student project, we are developing a web-based writing environment together with students from the Faculty of
Art and Design as live testers.

You will develop various text operations that employ large language models (e.g., elaborating a scene, suggesting
storylines). You can choose to focus on implementing operations or performing user testing.

The writing environment we develop will then be used in several workshops (e.g., at Futurium Berlin).
engl. Beschreibung/ Kurzkommentar

Zeit und Ort werden zu Projektbdrse bekannt gegeben!

Leistungsnachweis

Abschlusspréasentation und Ausarbeitung

424110006 PKIfrom Scratch

S. Lucks, N. Lang, J. Leuther Veranst. SWS: 10
Projekt

Beschreibung
A public key infrastructure (PKI) is a system which issues, distributes and validates digital certificates.

PKIls are a central component in todays digital infrastructure. For example, when you encounter a website secured
by TLS (HTTPS), this site will have a digital certificate which was issued through a PKI and can therefore be trusted.
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A PKI establishes a system of trust, which can also be used in closed-off environments where it facilitates the use of
digital certificates for many usages like smartcards, digital signatures or many-factor authentication.

In this project, we will set up our own PKI from the ground up and explore the concepts that are utilized in such a
system and how a PKI can be used to advance digitalisation.

Voraussetzungen

- Good Programming Skills
- Experience with Linux/Unix
- Cryptography knowledge not required but helpful

Leistungsnachweis

Zwischenprasentationen, Abschlussprasentation, Abschlussbericht

424110007 Social Engineering — das Abenteuer geht weiter!

A. Jakoby, S. Lucks, J. Ehlers, R. Adejoh, G. Pandolfo
Projekt

Beschreibung

Viele Cyber-Angriffe basieren auf Techniken des Social Engineering. Dazu gehéren das Vortaduschen

von Autoritat, das Schreiben von Phishing-Mails, ,Dumpster-Diving” (das Durchsuchen von Abféllen nach
nutzlichen Informationen, die aus Leichtsinn weggeworfen wurden),

usw.

Social Engineering nutzt menschliche Charakterziige aus, zum Beispiel den Respekt fiir Autoritat, die Bereitschaft
anderen zu helfen, aber auch Leichtglaubigkeit und Faulheit. Ebenso setzt Social Engineering auf das Auslésen und
Ausnutzen von menschlichen Emotionen, z.B. Furcht, Neugier, Hoffnung oder Schuldgefiihle.

In dem Projekt geht es darum, Techniken des Social Engineering zunéchst zu beschreiben und zu verstehen und
nachfolgend ein (Computer-)spiel daraus zu entwickeln.

Der Spieler bzw. die Spielerin soll sich in eine Organisation ,einhacken”. Dazu muss er oder sie nach und nach
verschiedene Zugangsdaten in Erfahrung bringen und in verschiedene IT-Systeme einbrechen — natirlich unter
Anwendung immer anderer Techniken des Social Engineering.

Das Spiel soll zun&chst einmal als Text-Adventure gespielt werden. Bei einem erfolgreichen Projektverlauf konnte
ein Folgeprojekt das Spiel zu einem graphischen Abenteuerspiel weiterentwickeln.

Leistungsnachweis

Zwischenprasentationen, Abschlussprasentation, Abschlussbericht

424110008 Social Risks of Large Language Models: Audits and Experiments

M. Jakesch
Projekt
Di, woch., 09:00 - 11:00, Karl-HauRRknecht-StraRe 7 - Seminarraum (IT-AP) 001, ab 23.04.2024

Beschreibung

Our communication is increasingly intermixed with language generated by Al. Across chat, email, and social media,
Al systems suggest words, complete sentences, and produce entire articles. While the development and deployment
of large language models is progressing expeditiously, the social consequences are hardly known.
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In this project we will discuss potential social risks posed by large language models, drawing on multidisciplinary
literature from computer science, linguistics, and social sciences. We will look at approaches that critically probe
machine learning systems and examine the impact technology may have on users and society.

After initial engagement with the relevant literature and tools, participants will design and execute their audit and
experiment, probing a social risk of a large language model in small groups. The project concludes with writing
sessions, and the expected output will be an initial draft of an investigative report or scientific paper.

engl. Beschreibung/ Kurzkommentar

Fur B.Sc. I: Informatikprojekt, Medieninformatik- oder Gestaltungsprojekt, oder Data-Science-Projekt
Bemerkung

Lehrende: Jun.-Prof. Maurice Jakesch

Voraussetzungen

Basic programming knowledge is required. Prior exposure to data science tools, machine learning and experiments
is useful, but not a requirement.

Most of all, participants should have a keen interest in interdisciplinary investigative work.

424110009 SPHINCS Safari: Giza Treasures and Manticore Myths

S. Lucks, N. Lang, J. Leuther Veranst. SWS: 10
Projekt

Beschreibung

Hash-based signature algorithms are promising candidates for securing communication in the age of quantum
computers. SPHINCS+ is an example of such a stateless signature algorithm that gained popularity from the recent
»Post-Quantum Cryptography Standardisation Competition”.

A major downside of hash-based signature algorithms like SPHINCS+ is the size of the signature itself, which is
magnitudes larger than what other algorithms provide. However, there are recent alternatives to SPHINCS+ that are
being developed to reduce the downsides while

still maintaining the benefits of the hash-based approach.

We will mainly (but not exclusively) focus on two such variants:

Giza and Manticore.

In this project, you will work with experts on this subject to get to know some of these alternatives. Your task is to
implement prototypes of these algorithms and analyse them regarding some of their benefits or downsides.
Bemerkung

The time and place will be announced at the project fair!

Voraussetzungen

Introduction to Modern Cryptography (or equivalent)

Excellent Programming Skills

Leistungsnachweis
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Zwischenprasentationen, Abschlussprasentation, Abschlussbericht.

424110011 Engineering of Building Information Models

J. Ringert, B. Burse
Projekt

Beschreibung
We investigate the use of Building Information Models on the example of Industry Foundation Classes.

The Software Engineering methods we apply may range from domain-specific languages to model transformation
systems.

Bemerkung

Zeit und Ort werden zu Projektbérse bekannt gegeben!
The time and place will be announced at the project fair!

Voraussetzungen
Digital Engineering students must have completed their foundations.
Leistungsnachweis

Projektbericht und Ergebnisse in Form von Software.

424110012 Formal Methods Playground

J. Ringert, .. Soaibuzzaman
Projekt

Beschreibung

We will develop new technologies and applications to use formal methods.
Voraussetzungen

Digital Engineering students must have completed their foundations.
Leistungsnachweis

Projektbericht und Ergebnisse in Form von Software.

424110015 Hot Topics in Computer Vision SoSe24

V. Rodehorst, C. Benz, J. Eick, A. Frolov, M. Kaisheva, D.
Tschirschwitz
Projekt

Beschreibung

Die Teilnehmer werden an ein aktuelles forschungs- oder industrierelevantes Thema herangefiihrt. Es ist nicht
beabsichtigt einen festgelegten Bereich in voller Breite zu explorieren. Stattdessen werden die Teilnehmer mit der
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vollen Komplexitat eines begrenzten Themas konfrontiert und die Eigeninitiative geférdert. Es ermdglicht einen
Einblick in die Forschungs- und Entwicklungsprojekte des Fachgebiets.

Bemerkung

Ort und Zeit werden zur Projektbérse bekanntgegeben.
Voraussetzungen

Gute Programmierkenntnisse (z.B. C/C++, MATLAB, OpenCL/CUDA)
Leistungsnachweis

Aktive Mitarbeit, Einfuhrungsvortrag, Abschlussprasentation, Dokumentation

424110019 An AV pipeline for the Linux Dome

C. Wiuthrich, N.N.
Projekt

Beschreibung

In this project, we will work on the finalization of the pipeline for the new FullDome at S134, which is a Linux based
Dome with a 3D soundsystem and multiple projectors controlled by software.

This semester we will need to specify and build a Vulkan or Pipewire based System allowing to pipeline output from
any video processing software into the input of a different video processing hardware, in a similar way that Syphon
and Spout do it in the Mac and Windows environments.

424110020 Field Takes for Immersive Dome Content

C. Wiuthrich, N.N.
Projekt

Beschreibung

In this project, we will explore the real world to record environments for their projection in a Fulldome. After planning
what we want to take, we will make shootings with a 360 degree camera and an ambisonics 3D microphone so

that they can be projected in a Fulldome environment such as the Linux Fulldome at the Schwanseeestrasse 143

in Weimar. Focus of the project will be the definition of the workflow - both from the devices as well as from the
software pipeline point of view.

The project will be interdisciplinary, with also students from the Faculty of Arts and Design.

424110021 BUWLense — Al-Powered Image-to-lmage Search

D. Tschirschwitz
Projekt

Beschreibung

Image retrieval systems such as Google Lens have become indispensable for everyday tasks like traveling and
shopping. In this project, students will investigate how a resource-efficient retrieval pipeline can be expanded and
further refined. A significant emphasis will be placed on enhancing the current network's performance using the full
suite of machine learning tools. Additionally, the project may delve into domain-specific retrieval tasks, fine-tune
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a newly developed loss function, employ various technigues for embedding dimensionality reduction, extend the
existing dataset for efficient training, or design a user platform to leverage the existing retrieval pipeline.

Participants in the project must have completed the course "Deep Learning for Computer Vision."

424150000 Crypto Party

S. Lucks, N. Lang, J. Leuther Veranst. SWS: 2
Seminar

Mi, vierwéch., 12:30 - 14:00, SchwanseestraRe 143 - Seminarraum 2.16, ab 17.04.2024
Beschreibung

"Eine Cryptoparty ist eine lockere, 6ffentliche Veranstaltung, auf der Teilnehmende z.B. lernen kdnnen, bestehende
Verschlisselungs- und Anonymisierungssoftware zu bedienen. Auf Cryptopartys geht es in erster Linie um den
Abbau von Vorurteilen, wie z.B. dem, dass man ein Computerfreak sein muss, um diese spezielle Software
einzusetzen. Ist die Software einmal eingerichtet, fallt sie im Alltag kaum auf, schiitzt die Privatsphére aber
ungemein.

Aber auch Profis kbénnen die Veranstaltung nutzen, um sich mit Gleichgesinnten auszutauschen und z.B.
gegenseitiges Keysigning zu betreiben (was das ist, wird vor Ort auch nochmal erklart ;) )." (Chaos Computer Club
(CCC) Mannheim)

Die Cryptoparty findet im Rahmen OpenLab Night der Summaery statt. Alle Teilnehmenden des Seminars
prasentieren ein ausgewahltes Thema aus der Kryptographie, bzw eine thematisch passende Software, auf der
OpenLab Night.

Die Prufungsleistung besteht aus zwei Teilen: Einer Vorprasentation im laufenden Semester und der Erstellung
eines Posters und der eigentlichen Prasentation auf der OpenLab Night.

Voraussetzungen

« Introduction to Modern Cryptography (or equivalent)
« Students who are participating in Introdcution to Modern Cryptography in the ongoing summer term 2024 are also
admitted.

Leistungsnachweis

Eigenstandige Bearbeitung eines Themas, mundliche Présentation zu einem Thema, Teilnahme an Diskussion zu
den présentierten Themen.

Elective Modules

205007 Modelling of steel structures and numerical simulation (L + E)
M. Kraus, S. Ibafiez Sanchez, S. Mampel Veranst. SWS: 4
Vorlesung

1-Gruppe Mo, woch., 11:00 - 12:30, MarienstraRe 7 B - Projektraum 301, Exercise
1-Gruppe Mi, woéch., 07:30 - 09:00, Marienstral3e 7 B - Projektraum 301, Exercise
2-Gruppe Mo, woch., 11:00 - 12:30, Marienstra3e 7 B - Projektraum 302, Exercise
2-Gruppe Mi, wdch., 07:30 - 09:00, MarienstraRe 7 B - Projektraum 302, Exercise
Mo, woch., 11:00 - 12:30, MarienstraRe 13 C - Horsaal D, Lecture
Mi, woéch., 07:30 - 09:00, Marienstraf3e 13 C - Horsaal C, Lecture

Beschreibung
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The students will be familiar with skills and expertise in the field of nonlinear structural analyses. Extensive
knowledge of theoretical basics and modern modelling methods including numerical representations are the aim of
the course. The students will acquire skills in handling advanced tools for the analysis and the design of structures.

Design of steel structures using finite element methods; basics of the design; modelling of structures and loads;
nonlinear material behaviour, numerical analyses of steel-members and structures regarding geometric and physical
nonlinearities; stability behaviour of members including flexural and lateral torsional buckling

Leistungsnachweis

1 Project report

"Modelling of steel structures and numerical simulation” (0%) / SuSe
1 written exam

"Modelling of steel structures and numerical simulation”/ 120 min (100%) / SuSe + WiSe

2401012  Applied Finite element methods (Lecture)

T. Rabczuk, C. Kdnke Veranst. SWS: 2
Vorlesung
Mo, woch., 07:30 - 09:00, MarienstralRe 7 B - Seminarraum 205

2909035/01 Fundamentals of Microscopic Traffic Simulation

U. Plank-Wiedenbeck, J. Beyer, K. McFarland, L. Thiebes, M. Veranst. SWS: 2
Fedior, J. Uhlmann
Vorlesung

Di, wéch., 13:30 - 15:00, VL-Raum der VSP, 09.04.2024 - 09.07.2024

Beschreibung

L

Grundlagen
Verkehrsmanagement und signalisierte Knotenpunkte
Verkehrsfluss
Verkehrsflussmodellierung

N

. Mikroskopische Verkehrsflussmodellierung
Fahrzeugfolgemodelle
Anwendungsfalle
Modellierung von Fahrzeugnetzen und Simulationsmdglichkeiten

3. Signale und Daten fiir die mikroskopische Verkehrssimulation
verkehrsflussrelevante Signale und Daten

Erfassung von verkehrsflussrelevanten Signalen und Daten
Verkehrserhebungen und Datenanalyse

Grundlagen von GNSS in FCD-Systemen

N

. mikroskopische Modellierungsverfahren

» Kalibrierung und Validierung

« Emissionsmodellierung

e - aktuelle Forschungl. Fundamentals
 traffic management and signalized intersections
« traffic flow

« traffic flow modeling
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engl. Beschreibung/ Kurzkommentar
Traffic Management
Bemerkung

Gemeinsam mit dem Teil "Software-based Simulation of Traffic and Emissions" umfasst das Modul "Microscopic
Traffic Simulation" 4 SWS und 6 LP.

Voraussetzungen

In dem Modulteil "Software-based Simulation of Traffic and Emissions” sindist ein semesterbegleitender Belege
anzufertigen. Die Vorlesung " Fundamentals of Microscopic Traffic Simulation" schlief3t mit einer schriftlichen
Prufung (60 min) ab. Die Belegabgabe ist eineBelege sind Prifungsvoraussetzung. Die Modulnote setzt sich aus der
Note ders Beleges (50 %) und der Priifung (50 %) zusammen. Es ist keine Einzelbelegung der beiden Modulteile
mdglich.

Leistungsnachweis

In dem Modulteil "Software-based Simulation of Traffic and Emissions" sindist ein semesterbegleitender Belege
anzufertigen. Die Vorlesung " Fundamentals of Microscopic Traffic Simulation" schlief3t mit einer schriftlichen
Prifung (60 min) ab. Die Belegabgabe ist eineBelege sind Prifungsvoraussetzung. Die Modulnote setzt sich aus der
Note ders Beleges (50 %) und der Prifung (50 %) zusammen. Es ist keine Einzelbelegung der beiden Modulteile
moglich.

301016 Complex dynamics

B. Ruffer Veranst. SWS: 4
Vorlesung
Do, woch., 07:30 - 10:45, MarienstraRe 7 B - Seminarraum 206, Will start at 04.04.2024 9:00 am!

Beschreibung

After the course the students will be able to analyse mathematical models that describe dynamic behaviour, as

they occur in engineering (e.g. mechanical coupling of building structures), in biology and in physics, but also in
multi-agent systems in computer science, or as opinion dynamics in psychology. Based on examples from different
disciplines, students learn to build simplified models that allow to answer questions on their long-term behaviour.
Students will be able to apply methods of feedback design that help shape the dynamics of a given system, along
with the relevant stability concepts. As several topics lend themselves for computer simulation, students of this
course will develop a proficiency to both implement and analyse mathematical models using computational tools and
software.

Bemerkung

Examples of complex dynamics. Models for dynamical systems in continuous and discrete time. Computer
simulation. Control and Feedback. Stability, stabilization, and Lyapunov functions. Coupled systems: Disturbance or
Cooperation? Networks of systems. Consensus. Synchronization.

The topics will be presented in a lecture, deepened by exercises. Some of the exercise include computer
programming and simulation.

Voraussetzungen

B.Sc., knowledge in Matlab or Python
Leistungsnachweis

1 written exam

"Complex dynamics”
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120 min (100%) / SuSe + WiSe

302014 Indoor Environmental Modeling

C. Volker, H. Alsaad, J. Arnold Veranst. SWS: 4
Integrierte Vorlesung
Mo, wdch., 13:30 - 16:45, Coudraystraf3e 13 B - Pool Fak. B 007

Beschreibung

Das Modul fuhrt in die Untersuchung und Bewertung des Raumklimas ein, wobei der Schwerpunkt auf den
Simulations- und Validierungsaspekten dieses Themas liegt. Die Studierenden lernen die Grundlagen des
Raumklimas, die Methoden der raumklimatischen Modellierung und die fir die Validierung der Simulationen
notwendigen empirischen Messungen kennen. Dieses Modul beinhaltet einen Gruppenbeleg, in dem die
Studierenden zunachst empirische Messungen in den Labors der Professur Bauphysik durchfiihren und diese
Experimente anschliel3end mit Hilfe der Strémungssimulation modellieren. Die Simulationen werden anhand

der Messungen validiert. Durch diese Aufgaben lernen die Studierenden die notwendigen Fahigkeiten flr
wissenschatftliche Forschung, fortgeschrittene Simulationswerkzeuge, wissenschaftliches Schreiben, Prasentation
und Teamarbeit.

The module introduces the investigation and assessment of the indoor environment with focus on the simulation and
validation aspects of this topic. The students will learn the fundamentals of the indoor environment, the methods of
indoor environmental simulations, and the empirical measurements required for the validation of the simulations.
This module involves a group project in which the students begin with conducting empirical measurements at

the laboratories of the Chair of Building Physics and move on to modelling these experiments using CFD. The
simulations will be validated using the measurements. Through these tasks, the students will learn the necessary
skills needed for scientific research, advanced simulation tools, scientific writing, presentation, and teamwork.

Bemerkung

Die Veranstaltung ist auf eine Gesamt-Teilnehmerzahl von 12 begrenzt.
Voraussetzungen

Es ist kein Abschluss in einer vorhergehenden Lehrveranstaltung notwendig.

Kenntnisse in den Grundlagen der numerischen Analyse, FEM, FVM oder &hnlichem werden fiir die Teilnahme
vorausgesetzt.

Leistungsnachweis

Beleg, Prasentation und mindliche Prufung

303001 Advanced Building Information Modelling

C. Koch, J. Krischler, J. Taraben Veranst. SWS: 4
Vorlesung

Mi, wéch., 11:00 - 12:30, CoudraystralRe 13 B - Pool Fak. B 007, Exercise

Mi, woch., 11:00 - 12:30, MarienstralBe 7 B - Student Design Studio — SDS 303, Exercise
Mi, woch., 11:00 - 12:30, CoudraystraRe 11 C - Pool-Raum 101, Exercise

Do, woch., 09:15 - 10:45, Marienstrale 13 C - Horsaal A, Lecture

engl. Beschreibung/ Kurzkommentar

Advanced Building Information Modelling
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Content: Advanced geometric and parametric modelling, Interoperability and collaboration concepts (IFC, IDM, BEP),
Advanced use cases (e.g. clash detection, as-built model-ing), BIM programming (incl. visual programming)

Target qualifications: This module introduces advanced concepts of Building Information Modelling (BIM) to provide
students with advanced knowledge in order to understand, analyze and discuss scientific research approaches
related to BIM. Within the frame of the mod-ule project (coursework) the students will choose a topic from a pre-
defined list or come up with their own topic. Based on that they will do detailed research, imple-ment a representative
concept in a software prototype and discuss findings and limi-tations. Also the students acquire skills of scientific
working and presentation.

Bemerkung
NHRE: Possible as Elective Compulsory as from Intake 2022
Voraussetzungen

Recommended require-ments for participation: Basic knowledge of Computer-Aided Design, BIM concepts, and
object-oriented programming

Leistungsnachweis

written report, presentation

303002 Simulation Methods in Engineering

C. Koch, M. Artus Veranst. SWS: 4
Vorlesung

Fr, woch., 09:15 - 10:45, MarienstraRe 13 C - Horsaal A
Fr, woch., 13:30 - 15:00, Marienstraf3e 7 B - Projektraum 301
Fr, woch., 13:30 - 15:00, Marienstral3e 7 B - Projektraum 302

engl. Beschreibung/ Kurzkommentar
Simulation Methods in Engineering
Content:

- System analysis and modelling

- System dynamics

- Discrete event simulation

- Multi-agent simulation

- Input data and stochastic simulation
- Simulation based optimization

- Introduction to the software AnyLogic

Target qualifications:

This module provides students with comprehensive knowledge about computer based simulation concepts to
address practical challenges in engineering. Modern simulation and optimization software is introduced within
tutorials. The module project (coursework) offers an opportunity to students to work in groups on current problems
in the context of civil and environmental engineering (e.g. production logistics, pedestrian simulation, pollutant
dispersion). Using object-oriented simula-tion software the students will analyze, model and simulate different
engineering systems. The programming is carried out using Java. Also the students acquire team working and
presentation skills.

Voraussetzungen
Recommended require-ments for participation: Basic knowledge of programming

Leistungsnachweis
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Short group report, group presentation, written exam

401009 Experimental structural dynamics and Structural monitoring (P)
T. Most, R. Das, M. Ansari, F. Tartaglione Garcia, S. Marwitz Veranst. SWS: 4
Projekt

Mi, woch., 13:30 - 18:30, Marienstraf3e 7 B - Projektraum 301
Beschreibung

The students obtain deepened knowledge in structural dynamics, structural dynamic analysis, data processing,
dynamic test equipment and its handling. They learn to analyse the dynamic behaviour of a structure utilizing both
numerical and experimental state-of-the-art methods. Furthermore, the students have to develop strategies and
concepts of investigation. The work in small groups enhances the social competence of the students.

Operational modal analysis, sensor types, sensor positioning, data analysis and assessment, assessment of
structural changes, structural modelling, model updating

Bemerkung

14 students from NHRE only

Voraussetzungen

Structural dynamics

Leistungsnachweis

1 Project report + intermediate and final presentations
» EXperimental structural dynamics”

(100%) / SuSe

420160000 Introduction to Natural Language Processing

B. Stein, M. Wolska, N. Kolyada, N. Mirzakhmedova, M. Veranst. SWS: 3
Wiegmann
Vorlesung

Do, woch., 15:15 - 16:45, Schwanseestrale 143 - Seminarraum 2.16, Lab class, ab 11.04.2024
Do, Einzel, 15:00 - 17:00, written exam, 25.07.2024 - 25.07.2024
Do, wéch., 17:00 - 18:30, Schwanseestraf3e 143 - Seminarraum 2.16, Lecture

Beschreibung

This course gives an overview of basic techniques of working with language data. We will introduce basic linguistic
notions, issues involved in building and working with language corpora, current standard techniques for preparing
text for analysis, and methods of computational processing of a subset of language phenomena. By the end of the
course students will

(1) have an understanding of key word-level, syntactic, semantic, and discourse phenomena,
(2) be aware of issues involved in building text corpora,

(3) be familiar with typical language processing tasks addressed in the NLP community and methods of addressing
them, and

(4) will be able to perform tasks that are part of a standard NLP pipeline.
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Leistungsnachweis

Klausur

J. Ringert

422150031 Generative Softwareentwicklung

Vorlesung
Mo, Einzel, 09:00 - 11:00, written exam, 05.08.2024 - 05.08.2024

Mi, woéch., 09:15 - 10:45, Marienstraf3e 13 C - Horsaal D, Lecture
Fr, woch., 13:30 - 15:00, Coudraystrafle 13 B - Horsaal 3, Lab class

Beschreibung

We introduce main approaches and techniques to generative software development.

Model Driven Engineering

Software Modeling languages for structure and behavior
e Class Diagrams, Object Diagrams, OCL

e Sequence Diagrams and State Machines
Software model consistency and semantics
Code Generation from class diagrams

Code generation from State Machines

Reactive Synthesis from temporal specifications
Software Product Lines

Domain Specific Languages

Model Transformations

After completion students will be able to

Contrast different modelling languages and chose based on purpose
Analyze model consistency

Evaluate and apply code generators

integrate generated code in software projects

create and analyze temporal specifications

synthesize software from temporal specifications

understand domain specific languages and model transformations

Bemerkung

Lecturer: Prof. Ringert

Leistungsnachweis

Homework for admission to exam

Exam weighted 100% for final mark

A. Jakoby Veranst. SWS:

422150032 Complexity Theory

Vorlesung

Do, woéch., 09:15 - 10:45, Lab class Room 208 , Coudraystr. 13B, ab 04.04.2024
Di, woch., 11:00 - 12:30, Lecture SR 3.09, Schwanseestrafle 143, ab 09.04.2024
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Beschreibung

Lernziel Ziel ist die Vermittlung grundlegender Kenntnisse, Denkweisen und Konzepte der Komplexitatstheorie.
Als Folgerung sollen den Studierenden die prinzipiellen Mdglichkeiten und Grenzen der Informationsverarbeitung
aufgezeigt werden.

Zentrale Themen sind

* Komplexitatsklassen

e Reduktion

« Effizienz versus Aufwendig
¢ NP vollstandige Probleme
e Approximierbarkeit

engl. Beschreibung/ Kurzkommentar
Complexity Theory

The aim this course is to impart basic knowledge on concepts of complexity theory. The course present knowledge
on the limits of information processing.

Key topics include

e Complexity Classes

* Reductions

» Efficiency versus Intractability
* NP complete problems

Voraussetzungen

Diskrete Mathematik
Leistungsnachweis

Klausur

423150021 Deep Learning for Computer Vision

V. Rodehorst, C. Benz, J. Eick, A. Frolov, D. Tschirschwitz Veranst. SWS: 4
Integrierte Vorlesung

Fr, woch., 15:15 - 16:45, Schwanseestralle 143 - Seminarraum 2.16, ab 05.04.2024
Fr, woch., 17:00 - 18:30, Schwanseestralle 143 - Seminarraum 2.16, ab 05.04.2024
Mo, Einzel, 11:00 - 13:00, schriftl. Priifung / written exam, 29.07.2024 - 29.07.2024

Beschreibung

In diesem Fortgeschrittenenkurs werden die Prinzipien, Techniken und Anwendungen des Deep Learning in

der Computer Vision behandelt. Die Teilnehmer lernen, wie man neuronale Netze fir die Bildklassifizierung,
Objekterkennung, semantische Segmentierung und andere Computer-Vision- Aufgaben entwickelt, trainiert

und validiert. Es werden auch Techniken zur Verbesserung der Leistung von Deep-Learning-Modellen und
Veranschaulichungen studiert, um Anhaltspunkte fir die weitere Modellentwicklung zu erhalten. Am Ende des
Kurses werden die Studierenden in der Lage sein, Deep-Learning-Techniken anzuwenden, um reale Probleme in
verschiedenen Bereichen zu ldsen.

Voraussetzungen

Successful completion of the course "Introduction to Machine Learning and Data Mining” or "Image Analysis and
Object Recognition”

Leistungsnachweis
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Erfolgreiche Teilnahme an den Laboriibungen und dem Projekt mit abschlieRender Klausur.

Gewichtung: 50% Projekt und 50% Klausur

424150030 Advanced Topics in Software Engineering

J. Ringert Veranst. SWS: 2
Seminar

Fr, woch., 15:15 - 16:45, Coudraystrafle 13 B - Seminarraum 210
Beschreibung

This module is a seminar worth 3 ECTS.

The module focuses on a systematic literature review:

« finding a topic from Software Engineering,
« defining research questions for a literature review, and
« reviewing Software Engineering literature to answer your research questions.

Your mark will be determined by:

« intermediate submissions of your progress,
» presentations of your findings during the semester, and
« afinal seminar paper and presentation (submitted at the end of the semester).

Leistungsnachweis
Presentations during the semester

Final seminar paper

4336010 Image Analysis and Object Recognition

V. Rodehorst, M. Kaisheva Veranst. SWS: 4
Vorlesung

Di, woch., 15:15 - 16:45, CoudraystraRe 9 A - Horsaal 6, Lecture, ab 09.04.2024
Do, woch., 11:00 - 12:30, Coudraystral’e 9 A - Horsaal 6, Lab class, ab 11.04.2024

Beschreibung
Bildanalyse und Objekterkennung

Die Vorlesung gibt eine Einfuhrung in die Grundlagen der Mustererkennung und Bildanalyse. Behandelt werden
unter anderem die Bildverbesserung, lokale und morphologische Operatoren, Kantenerkennung, Bilddarstellung im
Frequenzraum, Fourier-Transformation, Hough-Transformation, Segmentierung, Skelettierung, Objektklassifizierung
und maschinelles Lernen zur visuellen Objekterkennung.

engl. Beschreibung/ Kurzkommentar
Image analysis and object recognition

The lecture gives an introduction to the basic concepts of pattern recognition and image analysis. It covers topics as
image enhancement, local and morphological operators, edge detection, image representation in frequency domain,
Fourier transform, Hough transform, segmentation, thinning, object categorization and machine learning for visual
object recognition.
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Leistungsnachweis

Erfolgreiche Bearbeitung der Ubungen sowie des Miniprojekts und Klausur

451002 Introduction to Optimization (L+E)

T. Lahmer Veranst. SWS: 3
Integrierte Vorlesung

Mo, woch., 09:15 - 10:45, MarienstraRe 13 C - Horsaal D, Lecture
Di, woch., 07:30 - 09:00, Marienstraf3e 7 B - Projektraum 301, Exercise Dates by arrangement

Beschreibung

In engineering science, we are often faced with problems having potential for optimization. We learn how to
formulate this in mathematical terms, and we will study techniques how to improve the situations, generally by
involving numerical models. We will discuss classical optimization problems in the field of linear and nonlinear
optimization, e.g. optimization of the use of resources, routing problems, calibration problems and structural
optimization. In particular in structural optimization we learn techniques like dimensioning, shape and topology
optimization. Optimized structures are discussed also in the context of additive manufacturing techniques.

Bemerkung
Introduction to Optimization (summer semester):
Definitions, Classification of Optimization Problems,

Linear Problems, Simplex Method, Nonlinear Problems: Constrained and unconstrained continuous problems,
descent methods and variants. (Robust) Structural Optimization (including Shape and Topology Optimization)

Voraussetzungen

B.Sc.

Leistungsnachweis

1 written or oral exam (depending on the number of participants)

"Introduction to Optimization” (3 credits) / SuSe + WiSe

451006 Optimization in Applications (P)

T. Lahmer Veranst. SWS: 3
Projektmodul/Projekt

Beschreibung

In engineering science, we are often faced with problems having potential for optimization. We learn how to
formulate this in mathematical terms, and we will study techniques how to improve the situations, generally by
involving numerical models. We will discuss classical optimization problems in the field of linear and nonlinear
optimization, e.g. optimization of the use of resources, routing problems, calibration problems and structural
optimization. In particular in structural optimization we learn techniques like dimensioning, shape and topology
optimization. Optimized structures are discussed also in the context of additive manufacturing techniques.

Bemerkung

Optimization in Applications (summer semester):
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Optimization in Applications is generally a project assigned to the students including own programming and
modelling. E.g. innovative optimization strategies are to be implemented in Matlab, Python or similar. Alternatively,
engineering models could be subjected to optimization software.

Leistungsnachweis

1 project "Optimization in Applications” (3 credits) / SuSe + WiSe

451007 Stochastic Simulation Techniques and Structural Reliability (L+E)

T. Lahmer Veranst. SWS: 3
Integrierte Vorlesung

Di, woch., 11:00 - 12:30, Schwanseestrafl3e 143 - Lintpool 2.17, Lecture
Di, wdch., 11:00 - 12:30, MarienstrafRe 13 C - Horsaal D, Lecture
Fr, woch., 07:30 - 09:00, Marienstra3e 7 B - Projektraum 301, Exercise dates by arrangement

Beschreibung

Soils, rocks and materials like concrete are in the natural state among the most variable of all engineering
materials. Engineers need to deal with this variability and make decisions in situations of little data, i.e. under
high uncertainties. The course aims in providing the students with techniques state of the art in risk assessment
(structural reliability) and stochastic simulation.

The course topics comprise

- (a very brief review) of probability theory

- discrete and continuous random processes and fields

- estimation of statistical parameters

- stochastic simulation techniques (Monte Carlo Samplings)

- reliability-based design

- sensitivity analysis

- structural safety

- Risk assessment and stochastic modelling in practice

Bemerkung

The lecture consists of weekly lectures by Prof. Tom Lahmer (Bauhaus University Weimar) throughout the semester
and an intensive practical training (Blockkurs) on applications by Dr. Thomas Most (DYNARDO, Weimar)

Please indicate your interest in the course via an E-Mail to Prof. Tom Lahmer (tom.lahmer@uni-weimar.de) by briefly
citing the title of the lecture and providing your name until April 1st, 2023 as this will make the organization of rooms,
course material, etc. much easier.

Possible combinations with other lectures acc. to the NHRE-Modulguide.
Voraussetzungen

Basic knowledge in probability theory

Leistungsnachweis

1 written or oral exam (depending on the number of participants)

"Stochastic Simulation Techniques and Structural Reliability” / (50%) / SuSe + WiSe

4526501  Academic English Part One

G. Atkinson Veranst. SWS: 2
Kurs
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Mi, woch., 15:30 - 16:45, Consultations, R.218, S143 (indiv.appointments), ab 24.04.2024
Mi, woch., 17:00 - 18:30, Schwanseestrale 143 - Seminarraum 3.09, Academic English Part I+1I (alternating), ab 24.04.2024

Beschreibung

This is the first part of a two-part course which aims to improve your ability to express yourself clearly in written
English and to develop a suitably coherent academic writing style. Part One concentrates mainly on structure in
writing academic articles, essays and reports. We begin by examining the structure of individual paragraphs and
move on to extended texts of various types (e.g. process essays, cause/effect, comparison/contrast, etc.). Particular
attention is paid to connectives, i.e. transitional phrases and constructions which help you link ideas and paragraphs
in a logical, systematic way.

Bemerkung

You are advised to take Part One first, although it is possible to take both parts in reverse order or concurrently (i.e.
in the same semester). You may only do the latter on the authority of the course leader (Atkinson).

Voraussetzungen
Registration (compulsory)

All students must register. First time particpants are required to present a B2 English Level certificate along
with their email registration. All students, including those who have already taken Academic English Part
Two and those who need to repeat Academic English Part One, must register by contacting Howard Atkinson
at: howard.atkinson@uni-weimar.de.

You will be informed by email when registration opens and when the deadline is. Please do not attempt to
register until you have received this Email. Registration Emails should be given the subject heading: AE |
Registration.

Leistungsnachweis

continuous assessment

4526502  Academic English Part Two

G. Atkinson Veranst. SWS: 2
Kurs

Mi, woch., 15:30 - 16:45, Consultations, R.2.18, S143 (indiv.appointments), ab 24.04.2024
Mi, woch., 17:00 - 18:30, Schwanseestralle 143 - Seminarraum 3.09, Academic English Part I+1l alternating, ab 24.04.2024

Beschreibung

Part Two of the Academic English course concentrates on improving and refining aspects of academic writing style.
It includes sections on clause and sentence structure, punctuation rules and how to incorporate quotations, statistics
and footnotes into academic texts.

Bemerkung

You are advised to take Part One first, although it is possible to take both parts in reverse order or concurrently (i.e.
in the same semester). You may only do the latter on the authority of the course leader (Atkinson).

Voraussetzungen
Registration (compulsory)

All students must register. First time particpants are required to present a B2 English Level certificate along
with their email registration. All students, including those who have already taken Academic English Part
One and those who need to repeat Academic English Part Two, must register by contacting Howard Atkinson
at: howard.atkinson@uni-weimar.de.
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You will be informed by email when registration opens and when the deadline is. Please do not attempt to
register until you have received this Email. Registration Emails should be given the subject heading: AE Il
Registration.

Leistungsnachweis

continuous assessment

4555262  Visualisierung

B. Frohlich, D. Kiesel, I. L6pez Garcia, G. Rendle, P. Veranst. SWS: 4
Riehmann
Vorlesung

Do, woch., 13:30 - 15:00, Schwanseestrale 143 - Seminarraum 2.16, Lecture / Lab class , ab 04.04.2024
Mo, wdéch., 17:00 - 18:30, SchwanseestralRe 143 - Lintpool 2.17, Lab class, ab 08.04.2024
Mo, wéch., 17:00 - 18:30, Schwanseestral3e 143 - Seminarraum 2.16, Lab class, ab 08.04.2024

Beschreibung

Im ersten Teil der Veranstaltung werden die wichtigsten Verfahren und Techniken aus dem Bereich der
Informationsvisualisierung fiir folgende Datentypen vorgestellt: multi-dimensionale und hierarchische Daten,
Graphen, Zeitreihen und mengenbasierte Daten. Der zweite Teil beschatftigt sich mit verschiedenen Ansatzen und
Algorithmen zur Visualisierung volumetrischer und vektorieller Simulations- und Messdaten. Die Veranstaltung wird
englischsprachig angeboten.

In den Ubungen werden eine Auswabhl der in den Vorlesungen vorgestellten Visualisierungsansitze umgesetzt,
getestet und evaluiert. Die abschlieRende Ubungsaufgabe ermdglicht es Ihnen, ein eigenes Visualisierungsprojekt zu
entwerfen, implementieren, evaluieren und préasentieren.

Voraussetzungen

Programmierkenntnisse sowie gute Kenntnisse von Algorithmen und Datenstrukturen sind erforderlich, z.B.
nachgewiesen durch den erfolgreichen Abschluss der entsprechenden Lehrveranstaltungen des Bachelor-
Studiengangs Medieninformatik.

In den Laborveranstaltungen werden JavaScript- und grundlegende GLSL-Programmierung eingesetzt.
Grundkenntnisse der Computergrafik sind hilfreich, z.B. erworben durch die Vorlesung Computergrafik im Bachelor-
Studiengang Medieninformatik.

Leistungsnachweis
Vorlesungsbegleitende, bewertete Ubungen, mindliche oder schriftliche Priifung und ein abschlieRendes Projekt.

Participation in lab classes (graded), oral exam and a final project.

909035 Prifung: Microscopic traffic simulation

U. Plank-Wiedenbeck
Prifung

Do, Einzel, 13:00 - 14:00, R 305 M13, 08.08.2024 - 08.08.2024
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