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Curriculum chart for Master of Human-Centered Computing 
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Module: Interactive Systems 
  
Code: hucM101 
  
Subtitle:  
  
Course elements: Lectures  

 
  
Semester: Every semester 
  
Module coordinator: Prof. Gabriela Tullius 
  
Lecturer: Prof. Gabriela Tullius 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), compulsory 

subject, 1st semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Participation, private study projects, project 

work, presentation 
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Module objectives: 
 
Interactive Systems contributes to the overall huc learning objectives in the following ways: 
Comprehensive methodological skills: Students become familiar with methodology in the 
fields of software technology, informatics, design, psychology and information science, and 
learn how to apply and evaluate it analytically. 
Social and communication skills: Discussing various approaches and possibilities in a team 
setting is a key feature of the module. Students at Master's level are expected to be able 
to analyse and, where applicable, bring together different elements and approaches. They 
hone these skills by giving their own presentations as well as formulating theses and 
discussing them. 
Attractive career prospects: Interactive systems, their design and the usability experience 
in particular are playing an increasingly important role in the industry.  
 
 
Learning outcomes: 

 
Knowledge: 
 

 Be familiar with and able to evaluate methods for designing user interfaces. 

 Be able to design and evaluate applications based on the user-centred design 
process. 

 Be able to apply criteria for analysing and evaluating user interfaces. 

 Be able to evaluate the use of guidelines and standards in designing interactive 
systems. 

 Be able to classify, analyse and apply different usability engineering techniques. 

 Be able to design and evaluate a user interface from an ergonomic and an aesthetic 
perspective. 

 Be able to understand the user experience as an all-embracing extension of usability. 

 Be able to understand, analyse and contextualise research work in the field 
of interactive systems, and establish how it relates to the student's own work. 

 
Skills: 
 
Students analyse the user group, the context and the task of the user. To do so, they apply 
a range of methods they have learned. Students describe criteria for analysing interactive 
systems in a wide range of different areas. They evaluate user interfaces based on scientific 
criteria and are able to develop graphical window systems, for example, as well as other 
interactive systems using appropriate interaction objects. This area of study considers both 
output and input elements. Students also design applications with respect to accessibility 
(in the context of interactive systems) and are able to evaluate applications with this in mind. 
Students design mockups and prototypes for immediate or later implementation as attractive 
products that are fit for purpose. In the process, they consider and evaluate the product 
as a whole from the perspective of the user experience and user needs. Elements of concept 
testing, persuasive design and gamified design are applied here. Students choose a design 
that is appropriate for the input and output modalities in question.  
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Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Demonstrate their familiarity with methodology in the fields 
of software technology, informatics, design, psychology and 
information science, and how to apply and evaluate 
it analytically. 

Private study 
projects, 
presentation 

LO2 Analyse and evaluate interactive systems according to the 
applicable ISO standard.  

Presentation 

LO3 Identify and apply approaches to the user experience. Private study 
projects, 
project work 

LO4 Analyse, synthesise (e.g. design patterns) and apply 
research work conducted in the field of interactive systems. 

Private study 
projects, 
presentation, 
project work 

LO5 Social and communication skills: Discussing various 
approaches and possibilities in a team (comprising all the 
module attendees in this case) is a key feature of the 
Interactive Systems module. Students at Master's level are 
expected to be able to analyse and, where applicable, bring 
together different elements and approaches. 

Presentation, 
private study 
projects, 
project work 

 
Content: 

 

This module focuses on approaches to developing interactive products from a wide range 
of different perspectives. It considers not only micro-HCI, but also macro-HCI. Examples 
include multi-touch systems, desktop PCs, various types of mobile device, as well 
as interactive 3D environments and robots of all kinds. Interactive systems have a variety 
of applications, such as interaction with large data quantities, in a three-dimensional space 
and in multimodal contexts. This covers an extensive spectrum from CCI (child computer 
interfaces) all the way through to medical applications. The module addresses issues relating 
to design in the context of use and, in particular, the needs of different interactive products 
plus their formal descriptions (LO1). 
It starts by discussing general questions concerning user and task modelling, and 
by analysing a range of techniques on the basis of current research literature (LO1). Various 
design issues, standards, methods and approaches are discussed in the context of creating 
interactive products. Usability engineering and the user experience represent two 
cornerstones of the module. There is a focus on not only embedding usability-based thinking 
in the software creation process and general business practice, but also evaluating 
interactive products and assuring their quality. As part of this, the application of ISO 
standards such as ISO 9241 is explained and demonstrated on the basis of selected 
examples (LO2), as is the use of design patterns – something that is becoming increasingly 
important to this field (see Tidwell 2011; LO4). The module also discusses the user 
experience, still a relatively new subject area, from the perspective of user needs (LO3). This 
considers approaches to research drawn from the fields of concept testing and joy of use. 
The aim is for students to embed these approaches into and synthesise them with related 
areas of work and their own work (LO4). Students are encouraged to identify research issues 
as well as formulate and work on theses in the subject area by regularly studying articles 
from relevant scientific conferences and journals (LO5). 
 
 



Module Handbook, huc M.Sc.  
 
 

22.04.2015 
 11 

 
Forms of media: 

Teaching in seminar format with supervision by lecturer. Students work on a range 
of subjects with the aid of suitable scientific literature. Subject areas and projects are 
generally worked on in small teams. The aim of this is for team members to exchange 
thoughts and ideas; the team setting helps students to do so. Students acquire extracts from 
literature themselves. 

 
Literature: 

 

 Bowman, Doug A. (2005): 3D user interfaces. Theory and practice. Boston, Mass., 
Munich: Addison-Wesley. 

 Jones, Matthew; Marsden, Gary (2006): Mobile interaction design. Chichester, 
Weinheim: Wiley. 

 Markopoulos, Panos (2008): Evaluating children's interactive products. Principles and 
practices for interaction designers. San Francisco, Calif., Amsterdam, Heidelberg: 
Morgan Kaufmann; Elsevier Science (The Morgan Kaufmann series in interactive 
technologies). 

 Mayhew, Deborah J. (1999): The usability engineering lifecycle. A practitioner's 
handbook for user interface design. San Francisco, Calif.: Morgan Kaufmann 
(The Morgan Kaufmann series in interactive technologies). 

 Preece, Jenny; Rogers, Yvonne; Sharp, Helen (2002): Interaction design. Beyond 
human-computer interaction. New York, NY: Wiley. 

 Sarodnick, Florian; Brau, Henning (2006): Methoden der Usability Evaluation. 
Wissenschaftliche Grundlagen und praktische Anwendung. 1st edition, Bern: Huber 
(Praxis der Arbeits- und Organisationspsychologie). 

 Shneiderman, Ben; Plaisant, Catherine (2005): Designing the user interface. 
Strategies for effective human-computer interaction. 4th ed. Boston, Mass., Munich: 
Pearson/Addison-Wesley. 

 Tidwell, Jenifer (2011): Designing interfaces. [patterns for effective interaction 
design]. 2nd ed. Beijing, Cologne: O'Reilly. 

 Tullis, Tom; Albert, Bill (2013): Measuring the User Experience. Collecting, Analyzing, 
and Presenting Usability Metrics. Online edition. Amsterdam: Elsevier. 

 ISO standards (e.g. from the 9241 series). 

 Conference papers and ACM/IEEE journals, e.g. SIGCHI. 
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Module: Cognitive Systems 
  
Code: hucM102 
  
Subtitle:  
  
Course elements: Lectures  

 
  
Semester: Every semester 
  
Module coordinator: Prof. Cristobal Curio 
  
Lecturer: Prof. Cristobal Curio 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), compulsory 

subject, 1st semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Private study projects, presentation 
 
 
Module objectives: 
 

Cognitive Systems contributes to the overall huc learning objectives in the following ways: 

 Comprehensive methodological skills: Students become familiar with methodology 
in the fields of informatics, psychology, medicine and neurobiology, and learn how 
to apply and evaluate it analytically.  

 Social and communication skills: Discussing various approaches and possibilities 
in a team setting is a key feature of the module. Students at Master's level are 
expected to be able to analyse and, where applicable, bring together different 
elements and approaches. They hone these skills through private study projects 
as well as by giving their own presentations and discussing them. 

 Attractive career prospects: Cognitive systems, particularly in the context of cyber 
physical systems and Industry 4.0, are playing an increasingly important role 
in the industry.  
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Learning outcomes: 

 
Knowledge: 
 

 Be familiar with and able to evaluate approaches to finding solutions and methodology 
in the field of cognitive systems. 

 Be able to contextualise and analyse research work in the field of cognitive systems. 

 Be familiar with and able to apply methods for automatically analysing large data 
quantities. 

 Be familiar with and able to implement algorithms used in pattern recognition. 

 Be familiar with and able to contextualise different machine learning techniques. 

 Be familiar with different methods of information acquisition and recording by means 
of sensors, be able to analyse them in context, and be able to apply them. 

 
Skills: 
 
Students analyse set problems using a range of methods they have learned from the field 
of artificial intelligence, including neural networks, clusters and classification algorithms, and 
from the fields of signal processing, machine learning and robotics, where some aspects such 
as autonomous systems come into play. They describe criteria for analysing cognitive 
systems in a wide range of different areas. They evaluate systems based on scientific criteria 
and are able to develop pattern recognition applications, for example. In addition 
to processing work and activities continuing on from this, the module also considers issues 
surrounding data acquisition and processing (big data and data mining).  
 

Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Contextualise and understand cognitive processes 
in technical systems. 

Private study 
projects, 
presentation 

LO2 Recognise and apply methods for representing and 
organising knowledge. 

Private study 
projects, 
presentation 

LO3 Recognise artificial intelligence methods and know how 
to apply them analytically. 

Presentation, 
private study 
projects 

LO4 Develop signal-processing system applications or machine 
learning applications themselves.  

Private study 
projects, 
presentation 

LO5 Analyse and synthesise research work conducted in the 
field of cognitive systems. 

Private study 
projects, 
presentation 

LO6 Social and communication skills: Students at Master's 
level are expected to discuss various approaches and 
research methods in a team setting. They are able 
to recognise different elements and algorithms, and bring 
these together where necessary. 

Presentation, 
private study 
projects 
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Content: 
 

This module looks at approaches that can be used in developing cognitive systems (LO1). Its 
aim is to recognise the key issue of recording and processing data, something which 
is gaining in significance. This relates to aspects such as knowledge representation (LO2) and 
organisation using appropriate methods, such as methods that are familiar from the area 

of machine learning and artificial intelligence (LO2, LO3). Teaching and planning systems, 
signal-processing systems, pattern recognition and even machine learning demonstrate the 
wide variety of methods available in the field of cognitive systems (LO2, LO3, LO4) and 
establish a foundation on which versatile informatics applications can be created. Students 
are shown this through studying literature and engaging in group discussions (LO5, LO6). 
 
Forms of media: 

 
Seminar format with literature study, lectures and individual practical sessions. 
 
Literature: 
 
 

 Duda, Richard O.; Hart, Peter E.; Stork, David G. (2001): Pattern classification. 
2. ed. New York, Weinheim: Wiley. 

 Murphy, Kevin P. (2012): Machine learning. A probabilistic perspective. Cambridge, 
Mass.: MIT Press (Adaptive computation and machine learning series). 

 Russell, Stuart J.; Norvig, Peter (2010): Artificial intelligence. A modern approach. 
3. ed., international ed. Boston, Munich: Pearson (Prentice Hall series in artificial 
intelligence). 

 Conference papers and ACM/IEEE journals. 
 
Students will be informed of other sources of literature during the course 
of the module. 
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Module: Software System Technology 
  
Code: hucM103 
  
Subtitle:  
  
Course elements: Lectures  

 
  
Semester: Every semester 
  
Module coordinator: Prof. Wolfgang Keller 
  
Lecturer: Prof. Wolfgang Keller 
  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing (Master's), compulsory 

subject, 1st semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Private study projects, presentation 
 
 
Module objectives: 
 
The aim of this module is to consider the subject areas of software technology and system 
technology in the scientific context of systems science. The subject of software system 
technology combines problem-solving techniques used in systems engineering with 
methodology applied in systems and software modelling. 
 
Learning outcomes: 

 
Knowledge: 
 
Knowledge of systems theory and systems thinking with a scientific foundation. 
 
Skills: 
 
Ability to design systemic models for general and specific purposes in current fields of activity 
within informatics. 
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Competencies: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Systemic modelling competency in various scientific 
contexts and systems in response to concrete problems 
with a systemic background. 

Written private study 
projects 

LO2 Competency in clearly presenting systemic modelling 
of scientific interrelationships, issues and backgrounds. 

Presentation 

 
Content: 

 
The basic content of the lectures is drawn from systems engineering subjects. Specifically, 
it deals with the following areas: 

 Systems science, systems thinking and systems theory. 

 Systems, software systems and systemic modelling 

 Problems, problem solving and the problem-solving process. 
 
Students apply the knowledge and skills they are taught to private study projects and 
presentations in the domains of informatics knowledge. In the context of the degree 
programme, the module takes a systemic approach to the following subject areas, with 
systemic modelling included: 

 Cognitive informatics and bioinformatics. 

 Medical informatics and telemedicine. 

 Systems engineering and software engineering. 

 Mobile and cloud computing. 

 Software architectures and architecture patterns. 
 
 
Literature: 

 

 Haberfellner, Reinhard; Daenzer, Walter F. (1999): Systems engineering. Methodik 
und Praxis. 10th edition revised. Zurich: Verl. Industrielle Organisation. 

 Tabeling, Peter (2006): Softwaresysteme und ihre Modellierung. Grundlagen 
Methoden und Techniken; mit 45 Tabellen. Berlin, Heidelberg: Springer 
(eXamen.press). 

 Weilkiens, Tim (2006): Systems engineering mit SysML, UML. Modellierung Analyse 
Design. 1st edition. Heidelberg: dpunkt. 

 Wendt, Siegfried (1991): Nichtphysikalische Grundlagen der Informationstechnik. 
Interpretierte Formalismen. 2nd edition. Berlin, Heidelberg: Springer. 
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Module: Formal Methods of Human-Centered 
Computing 

  
Code: hucM104 
  
Subtitle:  
  
Course elements: Lectures  

 
  
Semester: Every semester 
  
Module coordinator: Prof. Natividad Martinez Madrid 
  
Lecturer: Prof. Natividad Martinez Madrid 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory subject, 1st semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Private study projects, presentation 
 
 
Module objectives: 
 
This module aims to teach students the basic principles of formal mathematical methods 
used in human-centered computing. Students will be able to design and apply empirical 
methods. They will also be able to analyse and discuss complex mathematical texts in the 
field of artificial intelligence. Finally, students will have the ability to familiarise themselves 
with a mathematical topic in the area of human-centered computing, formulate information 
on it from a sound scientific standpoint, and present it in a comprehensible, appropriate 
format. After taking this module, students will have the mathematical skills required 
to obtain a Master's degree. 
 
Learning outcomes: 

 
Knowledge: 
 
Students know the basic principles of empirical research design and are able 
to distinguish between qualitative and quantitative methods. 
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Students know the basic principles of probability calculation and statistical modelling, 
including both descriptive statistics and causal inference, and particularly linear 
regression. 
Students ascertain the principles of artificial intelligence environments, particularly those 
relating to machine thinking. 
 
Skills: 
 
Students plan and design empirical research studies. In the process, they analyse and 
evaluate the data that has been collected. 
Students calculate statistical parameters using specified data sets and apply linear 
regression in order to find solutions to simple examples. 
Students evaluate which machine thinking method is most appropriate for solving 
a given problem. 
Students design a practical application for a selected formal method of human-centered 
computing. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Plan an empirical study and evaluate the findings.  Presentation 

LO2 Provide reasoning for the suitability of different empirical 
methods to a certain research design approach. 

Presentation 

LO3 Work independently to identify information on the 
subject of formal methods and analyse complex 
mathematical texts. 

Private study projects 

LO4 Work in a team in order to find solutions to complex tasks. Private study projects 

LO5 Structure information on a subject relating to the 
discipline of formal methods in an accurate, 
understandable way.  

Private study projects 

LO6 Capably present and discuss a subject area 
relating to the discipline of formal methods, using 
specialist language.  

Presentation 

 
Content: 
 
The lectures use the flipped classroom teaching principle. Based on this, students receive 
material before the classroom sessions and are required to familiarise themselves with 
it (LO3). Students receive an introduction to the materials as well as questions and 
background information for discussions, and should work through this. Classroom 
sessions are conducted in a seminar format. They start by answering any unresolved 
questions and then move on to a discussion of the topic in question, with presentations 
where applicable (LO1, LO2). During the second half of the lecture, students select a topic 
from the area of formal methods of human-centered computing and familiarise themselves 
with it independently, under the supervision of the lecturer (LO3, LO4). This enables them 
to prepare work containing theoretical and practical components (LO4, LO5). This work 
is also demonstrated in presentations (LO6). There are two subject areas from which the 
topics are drawn: 

1. Empirical methods of human-centered computing. This looks at the basic principles 
of research design [Creswell 2003]. Following a review of the basic principles involved 
in probability calculation [Meinel 2009], students are introduced to more advanced 
statistics and causal inference concepts [Freedman 2005 and 2010] 
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2. Selected areas of artificial intelligence, particularly machine learning; this includes 
artificial neural networks and fuzzy logic [Lippe 2006] 

 
Forms of media: 

 
Before the classroom sessions, students receive material in the e-learning platform 
(chapters from literature sources or selected texts, as well as other multimedia references) 
and are required to familiarise themselves with it; they also receive an introduction and 
background information for discussions. Classroom sessions are conducted in a seminar 
format with a board, an overhead projector or presentation methods. During the second 
half of the lecture, the work that has been prepared in private study projects is combined 
in a document and presented using slides on a projector linked to a PC. 
 
Literature: 

 

 Creswell, John W. (2003): Research design. Qualitative quantitative and mixed 
methods approaches. 2nd ed. Thousand Oaks, Calif.: Sage. 

 Freedman, David (2005): Statistical models. Theory and practice. 1st publ. 
Cambridge: Cambridge University Press. 

 Freedman, David; Collier, David; Sekhon, Jasjeet Singh; Stark, Philip B. (2010): 
Statistical models and causal inference. A dialogue with the social sciences. 
Online edition. Cambridge, New York: Cambridge University Press. 

 Lippe, Wolfram-Manfred (2006): Soft-Computing. Mit Neuronalen Netzen Fuzzy-
Logic und Evolutionären Algorithmen. Berlin, Heidelberg: Springer Berlin 
Heidelberg (SpringerLink: Bücher). 

 Meinel, Christoph; Mundhenk, Martin (2009): Mathematische Grundlagen der 
Informatik. Mathematisches Denken und Beweisen; eine Einführung. 4th edition 
revised. Wiesbaden: Vieweg + Teubner (Studium). 
 
Additionally, current articles from specialist journals and conferences as well 
as Internet resources. 
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Module: Organisation and Management 
  
Code: hucM105 
  
Subtitle: O&M 
  
Course elements: Seminar  

 
 Every semester 
Semester:  
  
Module coordinator: Prof. Gabriela Tullius 
  
Lecturer: Prof. Boris Terpinc 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory subject, 1st semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   2 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study   90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Seminar: Participation, project work, ungraded 
 
 
Module objectives: 

 

Organisation and Management contributes to the overall huc learning objectives in the 
following ways: Not only are graduates of a Master's degree programme required 
to demonstrate excellent technical skills, it is also crucial that they have social and 
communication skills. Selecting a subject area from another field that incorporates social 
aspects provides them with a solid foundation for acquiring these skills. 
 
Learning outcomes: 
 

Knowledge: 

Students learn methods from the area of management and organisation, and learn analytical 
ways of deploying teams. 
The ability to draw on a wide range of interdisciplinary areas enhances their social and 
communication skills. 
Students are engaged in a process of reflection, improving their awareness. 
They learn how to document their skills in a skills profile. 
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Skills: 
 
Students acquire general information-related and methodological skills. They do so by familiarising 
themselves with subject areas outside their own disciplines and conducting research in these 
areas, for example. Practical sessions are conducted by considering different social groups 
and discussing a range of ethical issues. The various subjects that are addressed provide 
Master's students with knowledge which extends beyond their specific areas of specialisation, 
and which is designed to ensure they are well equipped for professional environments. 
The module aims to create and organise interdisciplinary teams, and set them tasks that are 
not necessarily related to the participants' areas of specialisation. This may result in teams 
working in conjunction with social facilities offered by the university, organising trade fairs, 
or similar activities. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Analyse and design a working environment and tasks. Private study 
projects, 
presentation 

LO2 Create, structure and organise teams. Private study 
projects, 
presentation 

LO3 Reflect on their own competencies and progress. Private study 
projects, 
presentation 

LO4 Design, organise and document projects. Private study 
projects, 
presentation 

LO5 Transfer methods to new fields. Private study 
projects, 
presentation 

 
Content: 

 

The Organisation and Management module is designed to help students gain more extensive 
practical knowledge and apply key skills in a range of different areas. These areas may 
be structured in a variety of ways. The basic principle of the module is to expand upon specialist 
knowledge that students have gained in their prior studies, to include skills in societal, ethical and 
operational areas. For this purpose, students select an area in which they would like to work 
(LO1). Students are required to work in an area that is new to them (LO5). The module 
coordinator must approve the selected area. In principle, multiple students may choose the same 
area and work as a team. Students start by presenting, in writing, their current situation in a skills 
profile and the goals they hope to achieve, and discuss these with a supervising professor on the 
huc degree programme. This then initiates a process of reflection. Each team member produces 
his or her own report. After the work they have conducted in their chosen area, students write 
about their experience with reference to their initial situation (LO1, LO3). Support for their work 
is provided through a seminar. This generally addresses subjects from the areas of project 
management (LO4) and team leadership (LO2). 
  
Literature: 
Students will be informed of sources appropriate for the selected subject area during 
the module. 
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Module: Master's Project and Media and 
Communication Informatics 
Master's Project in Medical Informatics 

  
Code: hucM205 
  
Subtitle:  
  
Course elements: Project 
  
Semester: Every semester  

Duration: 2 semesters 
  
Module coordinator: Prof. Oliver Burgert  

Prof. Wolfgang Keller 
Prof. Uwe Kloos 
Prof. Gabriela Tullius  

  
Lecturer: Lecturers from the selected modules 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), compulsory 

subject, 1st and 2nd semesters 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  390 hours 
   
Credits: 15 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Project: Project work (after the 2nd semester) 
 
 
Module objectives: 

 
See module description for the field of study in question. 
 
Learning outcomes: 
 
Knowledge: 
 
See module description for the field of study in question. 
 
Skills: 
 
See module description for the field of study in question. 
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Competencies: 
 
See module description for the field of study in question. 
 
Content: 
 
See module description for the field of study in question. 
 
Forms of media: 

 
See module description for the field of study in question. 
 
Literature: 

 

See module description for the field of study in question. 
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Module: Visualisation 
  
Code: hucM201 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Every semester 
  
Module coordinator: Prof. Uwe Kloos  

 
  
Lecturer: Prof. Uwe Kloos 
  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing 

(Master's), compulsory subject, 
2nd semester 

  
Mode of teaching/semester hours per week (SWS): Lectures  4 SWS 

 
  
Total hours: Contact time  60 hours 

Independent study 90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with examination 
regulations (StuPro): 

None 

  
Recommended prerequisites: hucM101 
  
Mode of assessment: Lectures: Project work, private study 

projects, presentation 
 

 

Module objectives: 
 
The aim of this module is to raise students' awareness of subjects relating to visualisation, 
as well as enable them to develop and understand visualisation concepts. The module looks 
at advanced visualisation processes in the area of both information visualisation and scientific 
data visualisation, allowing students to apply and consolidate skills they have obtained in other 
media-related modules. Furthermore, it discusses the latest practices in computer graphics and 
virtual reality, as well as investigating and evaluating the ways in which these can be applied. 
A pass in this module will ensure students can go on to develop, understand and operate 
visualisation concepts in the next stage of their studies. 
 

Learning outcomes: 

 
Knowledge: 
 
This module aims to equip students with the following active skills: 
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 Knowledge of the principles underpinning human visual perception. 

 Ability to name the various stages of the visualisation process. 

 Familiarity with the significance of data processing in visualisation contexts and the 
methods used to perform it. 

 Ability to use various visualisation techniques (multivariate data, volume data). 

 Ability to describe, evaluate and use tools and libraries for visualisation purposes. 

 Familiarity with current trends and developments in computer graphics and virtual 
environments, and ability to identify and evaluate their impact on visualisation. 

 Knowledge of the basic principles for developing virtual environments. 

 Ability to demonstrate and evaluate applications for virtual environments. 
 
Skills: 
 
Working independently, students consult and analyse up-to-date specialist articles in the field 
of visualisation and are able to evaluate them critically, explain the key information they contain 
in their own words, and draw their own conclusions from them. Additionally, they are able 
to analyse a specific challenge in the area of visualisation and evaluate existing methods 
in a way that allows them to select the algorithms which will produce an efficient solution. 
They also develop these solutions with usability taken into consideration. As well as this, they 
are able to work with current visualisation tools and develop new solutions using them. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Analyse and describe the visualisation process with 
respect to a specific application. 

Case study 

LO2 Analyse specific issues relating to data processing 
and select appropriate visualisation methods for them. 

Case study, 
presentation 

LO3 Independently apply the knowledge they have gained 
to an implementation for a visualisation that is 
appropriate for the issue concerned. 

Case study, 
presentation 

LO4 Analyse the processes used in visualisations and 
evaluate their benefits and drawbacks.  

Case study, 
presentation 

LO5 Evaluate and use a range of visualisation libraries. Case study 

LO6 Assess problems and limitations arising from the 
development of visualisation processes. 

Case study 

LO7 Evaluate and grasp current developments 
in visualisation.  

Case study, 
presentation 

 

 

Content: 

 
Students obtain a comprehensive insight into the various methods involved in visualisation. 
The module starts by examining the theoretical aspects underpinning the methods and the 
algorithms used in this context, starting from the basic structure of the visual system used 
by humans as recipients of visual information, then covering various stages in the 
visualisation process and extending to a range of applications. In parallel to the theoretical 
element, students' knowledge of individual subjects is consolidated in small project groups 
and implemented in practical work. This process uses industry-standard tools (such as 3ds 
Max) and libraries (such as OpenGL and VTK). 
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As well as the basic technology involved in visualisation, the module also considers the latest 
trends in computer graphics and the repercussions they have for visualisation. It presents 
algorithms and processes that enable effective and efficient visualisation in the application 
concerned. 
As well as this, students are given a more in-depth insight into virtual worlds. Following 
an introduction to virtual environments and how they initially arose, students learn how they 
are now created from a design, hardware and software perspective. Practical sessions using 
an industry-standard modelling tool enable students to put their theoretical knowledge into 
practice and test it out.  
Scientific visualisation (the visualisation of concrete data) and information visualisation 
(the visualisation of abstract data) are examined in more detail as visualisation applications. 
Scientific visualisation typically considers the visualisation of medical data, while information 
visualisation looks at visualising large data quantities using appropriate images and forms 
of interaction.  
 

Forms of media: 

 
Teaching in seminar format with PC-based projection, videos and writing on the board. 
Students conduct in-depth work on specific topics in small project groups and familiarise 
themselves with a subject area on an individual level, as well as demonstrating their 
knowledge and findings in the form of a presentation and papers. 
Lectures given by external speakers from practice are generally provided in order 
to supplement the theoretical aspects, and represent an additional source of motivation 
for students thanks to the practical links they establish with the subjects examined 
in the module. 
 
Literature: 
 

 Card, Stuart K.; Mackinlay, Jock D.; Shneiderman, Ben (1999): Readings 
in information visualization. Using vision to think. San Francisco, Calif.: Morgan 
Kaufmann Publishers (The Morgan Kaufmann series in interactive technologies). 

 Preim, Bernhard; Botha, Charl (2014-2013): Visual computing for medicine. Theory 
algorithms and applications. Online edition. Amsterdam: Morgan Kaufmann 
(The Morgan Kaufmann Series in Computer Graphics). 

 Schumann, Heidrun; Müller, Wolfgang (2000): Visualisierung. Grundlagen und 
allgemeine Methoden. Berlin, Heidelberg: Springer. 

 Shneiderman, B.: The eyes have it: a task by data type taxonomy for information 
visualizations. In: 1996 IEEE Symposium on Visual Languages. Boulder, CO, USA,  
3-6 Sept. 1996, pp. 336–343. 

 Spence, Robert (2001): Information visualization. Harlow, England, Munich: Addison-
Wesley (ACM Press books). 

 Students will be informed of other in-depth sources of literature during the course. 
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Module: IT Management 
  
Code: hucM202 
  
Subtitle:  
  
Course elements: Seminar 

Lectures 
  
Semester: Every semester 
  
Module coordinator: Prof. Marcus Schöller 
  
Lecturer: Prof. Marcus Schöller  

Prof. Michael Tangemann 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory subject, 2nd semester 
  
Mode of teaching/semester hours per week (SWS): Lectures  2 SWS 

Seminars  2 SWS 
  
Total hours: Contact time  60 hours 

Independent study 90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with examination 
regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Participation 

Seminars: Private study projects, 
presentation 

 
 
Module objectives: 
 
This module serves as a complement to development-focused modules in the degree 
programme by considering the operational and organisational components of IT. It discusses 
the interrelationship between software development and IT operation, a subject that is growing 
in importance. Its subject matter overlaps with other modules by considering availability 
safeguarding, robustness, integrity and adaptability in relation to IT services, under technical, 
business-related, legal and social conditions. 
 
Learning outcomes: 

 
Skills: 
 
Students acquire application-based knowledge relating to planning, controlling and monitoring 
IT within a company. They familiarise themselves with knowledge relating to IT management 
strategies, goals, tasks and objects in a company, specifically with respect to organising 
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IT structures and workflows. 
Using case studies, students develop and assess examples of concepts for structuring 
organisational aspects and operating an IT landscape. 
After completing this module, students will be able to familiarise themselves with and evaluate 
current IT management concepts. 
Additional aims of the seminar component: teaching independent preparation of a topic and 
presenting it in an appropriate written and lecture-based format. Teaching expert discussion 
through a lecture. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome Assessed through 
LO1 Contextualise and understand IT management 

methods 
Private study projects, 
presentation 

LO2 Analyse and synthesise work from current 
research in the field of operations and service 
provision 

Private study projects, 
presentation 

LO3 Contextualise work into IT management 
and effects 

Private study projects, 
presentation 

LO4 Social and communication skills: Students 
at Master's level are expected to discuss 
various approaches and research methods 
in a team setting. They are able to recognise 
different elements and algorithms, and bring 
these together where necessary. 

Private study projects, 
presentation 

 
 
Content: 
 
The lecture component of this module deals with systematic, professional approaches 
to managing IT services. It is based on ITIL and the IT lifecycle that this describes. Its focal 
points are service support (incident management, service desk, problem management, 
configuration management, change management and release management) and service 
delivery (availability management, continuity management, capacity management, financial 
management, security management and service level management). Current examples from 
practice are incorporated. 
The seminar component deals with fundamental subject areas of current relevance in field 
of information security, based on the latest IT security situation report issued by the BSI as well 
as related reports from the IT industry. 
 
Forms of media: 

 
Lectures in seminar format, projector and writing on the board. 
Seminar presentations with subsequent discussion. 
 
Literature: 

 

 Brenner, Walter (2003): Strategisches IT-Management. Heidelberg: dpunkt-Verl 
(HMD, 232). 

 BSI (2005): BSI, ITIL und Informationssicherheit - Möglichkeiten und Chancen des 
Zusammenwirkens von IT-Sicherheit und IT-Service-Management. 

 Germany (20XX): IT-Grundschutz-Kataloge. Standard IT security reference. Cologn: 
Bundesanzeiger-Verl (series on IT security). 
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 Germany (2005): IT-Sicherheitsmanagement und IT-Grundschutz. BSI standards 
on IT security. Cologne: Bundesanzeiger Verlagsges. (Praxiswissen Professionals). 

 Hegering, Heinz-Gerd; Abeck, Sebastian; Neumair, Bernhard (1999): Integriertes 
Management vernetzter Systeme. Konzepte Architekturen und deren betrieblicher 
Einsatz. Heidelberg: dpunkt-Verl. 

 Olbrich, Alfred (2006): ITIL kompakt und verständlich. Effzientes IT Service 
Management - den Standard für IT-Prozesse kennenlernen verstehen und erfolgreich 
in der Praxis umsetzen. 3rd edition, revised and expanded. Wiesbaden: Vieweg.  

 Victor, Frank; Günther, Holger (2005): Optimiertes IT-Management mit ITIL. So steigern 
Sie die Leistung Ihrer IT-Organisation — Einführung Vorgehen Beispiele. 2nd edition, 
revised. Wiesbaden: Vieweg+Teubner Verlag (SpringerLink: Bücher). 

 Latest version of ITIL library 

 Current case studies 
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Module: Media and Communications 
Informatics Compulsory Elective 1,  
Media and Communications 

Informatics Compulsory Elective 2 
Medical Informatics Elective 1 
Medical Informatics Elective 2 

  
Code: hucM203, hucM204, hucM206, hucM207, 

hucM209, hucM210 
  
Subtitle:  
  
Course elements: Focus on media and communication: 

hucMW01  Media production  
hucMW02  Image processing  
hucMW03  Collaborative systems  
hucMW04  Current developments in media 

and communication informatics  
hucMW05  Current developments in software 

technology  
 

Focus on medical informatics: 
hucMW02  Image processing  
hucMW03  Collaborative systems  
hucMW05  Current developments in software 

technology  
hucMW06  Computer-Aided Assistance 

Systems  
hucMW07  Current developments in medical 

informatics  
 

  
Semester: Every semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Lecturers from the selected modules 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory elective, 2nd semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS each 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS each 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: Dependent on selected course 
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Mode of assessment: Dependent on selected course 
 
 
Module objectives: 

 

Dependent on selected course. 
 
Learning outcomes: 

 

Knowledge: 
 
Dependent on selected course. 
 
Skills: 
Dependent on selected course. 
 
Competencies: 
 
Dependent on selected course. 
 
Content: 

 

Dependent on selected course. 
 
 
Forms of media: 

 

Dependent on selected course. 
 
Literature: 

Dependent on selected course. 
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Module: Advanced Scientific Work 
  
Code: hucM301, hucM303, hucM304 
  
Subtitle:  
  
Course elements: Seminar 
  
Semester: Every semester 
  
Module coordinator: Prof. Uwe Kloos  

Prof. Gabriela Tullius 
 

  
Lecturer: Prof. Uwe Kloos 

Prof. Natividad Martinez 
Prof. Gabriela Tullius 

  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory subject, 3rd semester 
  
Mode of teaching/semester hours per week (SWS): Lectures  2 SWS 

 
  
Total hours: Contact time  30 hours 

Independent study 270 hours 
  
Credits: 10 ECTS 
  
Prerequisites in accordance with examination 
regulations (StuPro): 

None 

  
Recommended prerequisites: hucM104 
  
Mode of assessment: Lectures: Project work, private study 

projects, presentation 
 
 
Module objectives: 

 

In Advanced Scientific Work, students at the end of their Master's degree programme show 
that they are able to work on a project using scientific methods, either alone or in groups. 
The module focuses on building key skills such as organisation and structuring.  
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Learning outcomes: 
 
Competencies: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Consolidate experience and knowledge on a practical and 
theoretical level within a research project. 

Private study 
projects, 
presentation 

LO2 Discuss findings with people working in the field. Conference, 
presentation 

LO3 Gain insights into the basic conditions and requirements for 
organising a scientific conference.  

Conference 

LO4 Prepare a scientific paper for a conference. Conference 

LO5 Organise a scientific conference.  Conference 

 
 
Content: 

The project in Advanced Scientific Work provides students with the opportunity to experience 

scientific discourse. Typically, the project reflects the student's area of specialisation and its 

topic is drawn from that discipline. 

Students are expected to investigate a subject area or issue in detail, work on large sections 

of it independently, and discuss the findings in a wider public forum (LO2). Typically, 

students work closely with research facilities at larger companies or organisations, such 

as the Fraunhofer Institute or the Helmholtz Association. This is formalised by way 

of a contract for all those involved (students, research facility, Reutlingen University). 

The advanced scientific project can also be completed as part of suitable courses at other 

universities, either in Germany or in other countries. The Examinations Board decides 

whether the courses are recognised. In most cases, a student finishes by organising 

a scientific conference (LO3) in order to provide a forum for scientific discourse and present 

research findings. This includes a dedicated set of conference proceedings containing both 

the student's own papers and contributions that are obtained through a call for papers, call 

for posters, or similar (LO5). 

 

 
Forms of media: 

Seminar format concluding with conference. Supervised by different professors depending 
on selected subject area. Independent preparation and familiarisation with suitable literature. 

 

 
Literature: 

Literature from selected conferences to suit the area of concentration and project, plus 
journals, monographs, etc. 
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Module: Master's Thesis 
  
Code: hucM302 
  
Subtitle:  
  
Course elements: Thesis 
  
Semester: Every semester 
  
Module coordinator: Prof. Christian Thies 

 
  
Lecturer: Professors from the degree programme 
  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory subject, 3rd semester 
  
Mode of teaching/semester hours per week (SWS): Thesis 
  
Total hours: Independent study  600 hours 
  
Credits: 20 ECTS 
  
Prerequisites in accordance with examination 
regulations (StuPro): 

None 

  
Recommended prerequisites: All modules from the first two semesters 
  
Mode of assessment: Master's Thesis 
 
 
Module objectives: 

 
By passing this module, students demonstrate that they are able to produce a piece of work 
on a challenging issue faced in the field of media and communication informatics or medical 
informatics, and that they are able to do so independently, by a specified deadline, and using 
scientific methods.  
 
The Master's thesis contributes to the overall learning objectives relating to media and 
communication informatics in the following ways: 

 Wide-ranging interdisciplinary specialist knowledge and extensive methodological 
skills: a Master's thesis requires students to apply knowledge and methods from 
a range of disciplines. This covers informatics-related, software-related, media-
related, medical, psychological, didactic and business-related aspects, and others 
besides. 

 Attractive career prospects: Master's theses often deal with problems that are relevant 

to current business practice in informatics-related fields. A Master's thesis can 
be written as an external piece of work in conjunction with a company. 

 International perspective: Master's theses may be written in English. They may also 
be completed in conjunction with institutions in other countries. 
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Learning outcomes: 
 
Knowledge: 
 

 Research based on serious sources. 

 Cite text passages correctly. 

 Reference sources. 

 Demonstrate in detail a subject area, its context and its most recent developments. 

 Clearly formulate a research question and the objectives of a thesis. 

 Precisely describe methods and procedures, and prepare case studies. 

 Prepare key points in a structured way. 

 Make coherent arguments and back up statements. 

 Demonstrate work in a convincing, understandable way. 
 
Skills: 
 
Students conduct literature research on the basis of scientific sources. They prepare work 
on the latest findings in the subject area, taking a critical approach (LO1, LO2). They analyse 
problems, present hypotheses, define requirements and derive criteria for systematically 
evaluating alternatives. Students break down the problems they are working with into 
individual tasks, develop concepts for creating solutions, and critically assess the findings. 
They create prototypes or operational examples. Students communicate findings clearly and 
in a format that is suitable for academic purposes (LO3–LO6). 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Independent scientific work on a subject area relating 
to human-centered informatics 

Master's thesis 

LO2 Work on a complex problem and challenging case 
study using basic methodology 

Master's thesis 

LO3 Independent writing of a scientific thesis Master's thesis 

LO4 Social and communication skills: Present own work 
to others in a comprehensible, clearly structured and 
concise format. 

Presentation 

LO5 Precise description of tasks, requirements, goals, 
methods and framework conditions; clear explanation 
of how the work being carried out differs from previous 
findings 

Presentation 

LO6 Discussion and presentation of arguments  Discussion involving 
all attendees after the 
lecture 

 
 
Content: 

 
Master's theses examine both theoretical and practical problems and solutions relating 
to media and communication informatics or medical informatics. 
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Forms of media: 
 
Subject-specific and methodological supervision of Master's thesis through discussion and 
commentary on drafts. 
 
Literature: 

 

 Deininger, Marcus (2005): Studien-Arbeiten. Ein Leitfaden zur Vorbereitung 
Durchführung und Betreuung von Studien- Diplom- Abschluss- und Doktorarbeiten 
am Beispiel Informatik. 5th edition revised. Zurich: vdf Hochschulverl. an der ETH. 

 Ebel, Hans F.; Bliefert, Claus (2009): Bachelor-, Master- und Doktorarbeit. 
Anleitungen für den naturwissenschaftlich-technischen Nachwuchs. 4th edition, 
updated. Weinheim: Wiley-VCH. 

 Esselborn-Krumbiegel, Helga (2008): Von der Idee zum Text. Eine Anleitung zum 
wissenschaftlichen Schreiben. 3rd edition revised. Paderborn, Munich, Vienna, 
Zurich: Schöningh (utb.de Bachelor-Bibliothek, 2334: Schlüsselkompetenzen, 
Kernkompetenzen). 

 Grieb, Wolfgang; Slemeyer, Andreas (2012): Schreibtipps für Studium, Promotion und 
Beruf in Ingenieur- und Naturwissenschaften. 7th edition. Berlin: VDE-Verl. 

 Karmasin, Matthias; Ribing, Rainer (2012): Die Gestaltung wissenschaftlicher 
Arbeiten. Ein Leitfaden für Seminararbeiten Bachelor- Master- und Magisterarbeiten 
sowie Dissertationen. 7th edition, updated. Vienna: facultas.wuv (UTB, 2774: 
Schlüsselkompetenzen). 
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Module: Master's Project in Media and 
Communication 

  
Code: hucM208 
  
Subtitle:  
  
Course elements: Project 
  
Semester: Every semester 
  
Module coordinator: Prof. Uwe Kloos 
  
Lecturer: Prof. Uwe Kloos  

Prof. Natividad Martínez 
Prof. Boris Terpinc 
Prof. Gabriela Tullius 

  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory subject, 1st and 2nd semesters 
  
Mode of teaching/semester hours 
per week (SWS): 

Project    2 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  390 hours 
  
Credits: 15 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Project: Project work (after the 2nd semester) 
 
 
 
 
Module objectives: 
 

This module aims to provide students with the opportunity to examine a topic relating 
to media and communications informatics in depth over an extended period. It requires 
them to familiarise themselves with new applications quickly, working independently with 
a particular focus on an area of media and communication informatics. It also requires 
them to identify application-related problems in the overall context, carry out work 
independently in a range of fields relating to the project as a whole, and develop their 
own solutions. The module is designed to introduce students to an area of specialisation 
of their choice. They have the opportunity to consolidate their knowledge of this 
specialisation in the Advanced Scientific Work and Master's Thesis modules. 
 
 
 



Module Handbook, huc M.Sc.  
 
 

22.04.2015 
 38 

Selecting a project and areas of focus provides the student with a framework for his 
or her work; it also creates a blank canvas that encourages an independent approach. 
Knowledge is not only acquired on a theoretical level, but also put directly into practice – 
which in turn tests how well suited it is to practical scenarios.  
Project work is set to play a key role in many future areas of informatics professions, 
requiring those involved to familiarise themselves with new subject areas quickly and 
take a methodological approach to complex issues. The experience that students gain 
in this module puts them on a firm footing as they move into their careers. 
Students are formed into project teams and actively operate in this format over a period 
of two semesters. Through this approach, and by working with students during other 
semesters, they are continuously presented with new challenges relating to their social 
skill sets. The module trains the necessary skills of not only handling conflict, but also 
presenting project findings and communicating both within a team and with supervising 
lecturers. 
 
Learning outcomes: 

 
Knowledge: 
 

 Students are familiar with new approaches and technologies from their chosen 
specialist area and are able to apply these for their own purposes.  

 Students are familiar with project planning, project management and time 
management methods. 

 Students are familiar with methods and techniques for presenting their findings 
in a short, concise format and facing critical discussion. 

 Students are familiar with methods and techniques for knowledge documentation 
so that they can archive the knowledge they have developed with a view to the 
long term. 

 Students know how to pass their knowledge on to other students who do not 
have experience of the area of question, allowing them to continue the project. 

 
Skills: 
 
Students enhance their social skills by directly applying time and project management 
techniques; they also learn how to resolve conflicts within the team and improve their 
presenting abilities. Additionally, students gain in-depth specialist knowledge of the 
subject area they have chosen. They analyse complex issues in the area concerned, 
evaluate various potential solutions, work independently to develop their own solutions, 
and are able to demonstrate their solutions in detail within a discussion format. 
They design their own concepts and implement these in demonstrable, usable products. 
These solutions can be demonstrated and expertly advocated as part of public events 
or conferences. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
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LO# Learning outcome (LO) Assessed through 

LO1 Carry out in-depth analyses of concrete issues in the 
area of informatics, and specifically in the student's 
chosen area of specialisation, devise and evaluate 
alternative solutions, develop methods on this basis, and 
put forward well-reasoned arguments in critical 
discussions. 

Case study, 
presentation 

LO2 Present the solutions they have developed, including 
in front of the general public and an expert audience.  

Case study 

LO3 Present especially pertinent project findings 
at a conference or publish them in a specialist journal. 

Case study 

LO4 Work as part of a team in order to define goals, pursue 
them and achieve them together. 

Case study, 
presentation 

LO5 Analyse research findings that relate directly to the 
chosen project and glean information for the purposes 
of their own work. 

Case study, 
presentation 

 
Content: 
 

This Master's project allows students to choose from a range of subject areas relating 
to media and communication informatics. As a result, students are able to familiarise 
themselves more with a specific area that aligns with their skills and interests. They are 
given the opportunity to work on the subject area concerned over a period of two 
semesters. Projects are conducted over several semesters, allowing work on their 
specific subject areas to be carried out over an extended period. This means the project 
is developed gradually, with students taking an intensive, in-depth look at its content. 
The diagram below illustrates how the projects are designed to progress. 
 

 
Students work on projects in the following areas during the module: 
 

 IoT (Internet of Things): Projects focusing on the IoT investigate the integration 
of collaborative, networked devices into intelligent environments (ambient 
intelligence). The Internet is an ever-present communication platform, making 

collaborative, distributed systems increasingly mobile and bringing them closer 
to humans and their environments. Through smartphones, tablets and even cars, 
people are able to collaborate with one another and collect, process, manage and 
retrieve data while doing so. In addition to the types of mobile technology 
commonly in use today, the project also focuses heavily on content – whether this 
relates to streams for multimedia networks, machine learning using sensor data, 
or data protection in the private sphere. Applications associated with projects 
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in this area include service middleware and systems for multimedia 
communication, telematics and driver assistance systems in cars, and ambient 
assisted living (AAL). In order to carry out their work, students are given access 
to a laboratory infrastructure for collaborative software and system development, 
and an Internet of Things laboratory infrastructure with a driving simulator, mobile 
devices that use various platforms, remote monitoring devices for telemedicine 
purposes, and a KNX installation for AAL. 

 

 Neue Welt 9 (New World 9): The Neue Welt 9 project consists of a virtual reality-

based and interactive approach to documenting Building 9, an architecturally and 
historically significant university building. It involves integrating actual documents 
(film, photos, text and sounds) into virtual 3D spaces and creating animations 
using modelled objects. The entire building is modelled in a way that allows users 
to step inside it virtually and discover various objects from previous years in its 
rooms. These objects are used to tell informative and entertaining stories from the 
past 40 years. The process draws on documents, events and experiences from 
former students and employees, presenting their subject matter in a way that 
allows users to interact with them. Modelled objects from bygone eras, which 
no longer exist in the formats they had at that time, provide a visual insight into 
the past, reflect on the present and indicate where the future might lead. 
The virtual world controls what is happening in the "real" world through the 
documentary tools it uses, such as film. 
There is the opportunity to engage in events and projects that use film materials 
to record themes encountered over history, interviews with contemporary 
eyewitnesses and footage of the building itself. Further subject areas are 
research into events, work on the history of the building, surveys and interviews 
with contemporary eyewitnesses, and the production of short films on the 
subjects concerned. 3D modelling for the building, rooms and objects, as well 
as object and motion animation in the virtual environment, form the basis for the 
users' virtual experience. Implementing this also relies on current techniques 
such as the Crytek game engine. In addition to the content, students also focus 
on project organisation and modularisation.  
The overall concept is a key aspect of the project. The interactive documentation 
is not intended to simply juxtapose different subjects; instead, the aim is for the 
observer to become completely immersed in the virtual world during the tour 
and look forward to what they will discover next. Additionally, the project 
continuously addresses other questions such as how the virtual reality world 
is implemented for stereoscopic presentation purposes or using alternative 
devices for control purposes. 

 

 VRlab: The VRlab project focuses on virtual reality, interactivity and work 

involving three-dimensional content. It provides a state-of-the-art laboratory 
containing various projection systems that use a range of different technologies, 
allowing students to work with different VR techniques. These include various 
tracking systems, polarisation systems, active stereo systems, HMDs and 
autostereoscopic systems. The project explores subject areas that are directly 
related to VR technologies. Students are also given access to a number of new 
interaction systems (touch-based and gesture-based), which they can use 
to develop, investigate and test new interaction concepts. A dedicated lighting 
installation allows them to explore various lighting scenarios in the context 
of VR projects.  
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Forms of media: 
 
The module takes the form of projects that are gradually developed over time. It focuses 
on students working independently as part of a project team. Other important 
components of the module are regular consultation with supervisors as well 
as presentation of intermediate and final findings. It is only possible for projects 
to be conducted successfully if project teams organise themselves in an efficient manner, 
operating on their own initiative. Time management and project management are key 
elements of this, as are good team communication and collaboration skills. 
In addition to this, students present findings from their projects to a wider audience 
in public forums, such as doors open days or school visits. This allows them to apply 
presentation techniques directly in practice; meanwhile, feedback from visitors provides 
them with an immediate indication of how successfully the project findings have been 
prepared for public consumption.  
All media required for the project may be used for the course. 
 
Literature: 
 
Students will be informed of literature sources during the projects and must research 
these themselves. 
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Module: Master's Project in Medical 
Informatics 

  
  
  
Code: hucM211 
  
Subtitle:  
  
Course elements: Project 
  
Semester: Every semester 
  
Module coordinator: Prof. Uwe Kloos 
  
Lecturer: Prof. Oliver Burgert 

Prof. Uwe Kloos  
Prof. Natividad Martínez 
Prof. Sven Steddin 
Prof. Michael Tangemann 
Prof. Gabriela Tullius 

  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

compulsory subject, 1st and 2nd 
semesters 

  
Mode of teaching/semester hours per 
week (SWS): 

Project    2 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  390 hours 
  
Credits: 15 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode ofassessment: Project: Project work  

(after the 2nd semester) 
 
Module objectives: 
 

This module aims to provide students with the opportunity to examine a topic relating 
to medical informatics in depth over an extended period. It requires them to familiarise 
themselves with new applications quickly, working independently with a particular focus 
on an area of medical informatics. It also requires them to identify application-related 
problems in the overall context, carry out work independently in a range of fields 
relating to the project as a whole, and develop their own solutions. The module 
is designed to introduce students to an area of specialisation of their choice. They have 
the opportunity to consolidate their knowledge of this specialisation in the Advanced 
Scientific Work and Master's Thesis modules. 
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Selecting a project and areas of focus provides the student with a framework for his 
or her work; it also creates a blank canvas that encourages an independent approach. 
Knowledge is not only acquired on a theoretical level, but also put directly into practice 
– which in turn tests how well suited it is to practical scenarios.  
Project work is set to play a key role in many future areas of informatics professions, 
requiring those involved to familiarise themselves with new subject areas quickly and 
take a methodological approach to complex issues. The experience that students gain 
in this module puts them on a firm footing as they move into their careers. 
Students are formed into project teams and actively operate in this format over a period 
of two semesters. Through this approach, and by working with students during other 
semesters, they are continuously presented with new challenges relating to their social 
skill sets. The module trains the necessary skills of not only handling conflict, but 
also presenting project findings and communicating both within a team and with 
supervising lecturers. 
 
 
Learning outcomes: 

 
 
Knowledge: 

 Students are familiar with new approaches and technologies from their chosen 
specialist area and are able to apply these for their own purposes.  

 Students are familiar with project planning, project management and time 
management methods. 

 Students are familiar with methods and techniques for presenting their findings 
in a short, concise format and facing critical discussion. 

 Students are familiar with methods and techniques for knowledge 
documentation so that they can archive the knowledge they have developed 
with a view to the long term. 

 Students know how to pass their knowledge on to other students who do not 
have experience of the area of question, allowing them to continue the project. 

 
 
Skills: 
Students enhance their social skills by directly applying time and project management 
techniques; they also learn how to resolve conflicts within the team and improve their 
presenting abilities. Additionally, students gain in-depth specialist knowledge of the 
subject area they have chosen. They analyse complex issues in the area concerned, 
evaluate various potential solutions, work independently to develop their own solutions, 
and are able to demonstrate their solutions in detail within a discussion format. 
They design their own concepts and implement these in demonstrable, usable 
products. These solutions can be demonstrated and expertly advocated as part 
of public events or conferences. 
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Competencies: 
 

LO# Learning outcome (LO) 
 

Assessed 
through 

LO1 Carry out in-depth analyses of concrete issues in the area 
of informatics, and specifically in the student's chosen area 
of specialisation, devise and evaluate alternative solutions, 
develop methods on this basis, and put forward well-
reasoned arguments in critical discussions. 

Case study, 
presentation 

LO2 Present the solutions they have developed, including 
in front of the general public and an expert audience.  

Case study 

LO3 Present especially pertinent project findings 
at a conference or publish them in a specialist journal. 

Case study 

LO4 Work as part of a team in order to define goals, pursue 
them and achieve them together. 

Case study, 
presentation 

LO5 Analyse research findings that relate directly to the chosen 
project and draw conclusions from this for the purposes 
of their own work. 

Case study, 
presentation 

 
Content: 
 

This Master's project allows students to choose from a range of subject areas relating 
to medical informatics. As a result, students are able to familiarise themselves more 
with a specific area that aligns with their skills and interests. They are given the 
opportunity to work on the subject area concerned over a period of two semesters. 
Projects are conducted over several semesters, allowing work on their specific subject 
areas to be carried out over an extended period. This means the project is developed 
gradually, with students taking an intensive, in-depth look at its content. The diagram 
below illustrates how the projects are designed to progress. 
 

 
 
Students work on projects in the following areas during the module: 
 

 IoT (Internet of Things): Projects focusing on the IoT investigate the 

integration of collaborative, networked devices into intelligent environments 
(ambient intelligence), with a particular focus on medical issues. The Internet 

is an ever-present communication platform, making collaborative, distributed 
systems increasingly mobile and bringing them closer to humans and their 
environments. Through smartphones, tablets and various laboratory sites, 
people are able to collaborate with one another and collect, process, manage 
and retrieve data while doing so. In addition to the types of mobile technology 
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commonly in use today, the project also focuses heavily on content – whether 
this relates to patient files in hospital information systems, machine learning 
using sensor data, or data protection in the private sphere. Applications 
associated with projects in this area include e-health, remote monitoring, 
hospital information systems and ambient assisted living (AAL). In order to carry 
out their work, students are given access to the meti laboratory infrastructure, 
plus an Internet of Things laboratory infrastructure with a driving simulator, 
mobile devices that use various platforms, remote monitoring devices for 
telemedicine purposes, and a KNX installation for AAL.  

 

 VRlabmed: The VRlab project focuses on virtual reality, interactivity and work 
involving three-dimensional content. It provides a state-of-the-art laboratory 
containing various projection systems that use a range of different technologies, 
allowing students to work with different VR techniques. These include various 
tracking systems, polarisation systems, active stereo systems, HMDs and 
autostereoscopic systems. The project explores subject areas that are directly 
related to VR technologies. Students are also given access to a number of new 
interaction systems (touch-based and gesture-based), which they can use 
to develop, investigate and test new interaction concepts. The VRlabmed project 
focuses especially on medical application-related issues, specifically those 
in the area of interactive graphics-based simulation. 

Forms of media: 
 

The module takes the form of projects that are gradually developed over time. 
It focuses on students working independently as part of a project team. Other important 
components of the module are regular consultation with supervisors as well 
as presentation of intermediate and final findings. It is only possible for projects 
to be conducted successfully if project teams organise themselves in an efficient 
manner, operating on their own initiative. Time management and project management 
are key elements of this, as are good team communication and collaboration skills. 
In addition to this, students present findings from their projects to a wider audience 
in public forums, such as doors open days or school visits. This allows them to apply 
presentation techniques directly in practice; meanwhile, feedback from visitors provides 
them with an immediate indication of how successfully the project findings have been 
prepared for public consumption.  
All media required for the project may be used for the course. 
 
Literature: 
 
Students will be informed of literature sources during the projects and must research 
these themselves. 
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Compulsory elective modules focusing on media and communication 
 
Module: Media Production Elective 
  
Code: hucMW01 
  
Subtitle:  
  
Course elements: Project 
  
Semester: Every semester 
  
Module coordinator: Prof. Boris Terpinc 
  
Lecturer: Prof. Boris Terpinc 
  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

elective, 2nd semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Project work, presentation 

 
 
Module objectives: 

 
This elective expands upon and consolidates students' knowledge obtained in audio, video 
and media seminars during the mki Bachelor's degree, or other equivalent courses that deal 
with basic film and video production. It focuses on video and film production for non-fiction 
formats. Its subject matter is drawn from business, industry and advertising for public 
relations (PR) purposes, as well as product presentations, advertising clips and teasers. 
In some cases, it is also based on teaching and research relating to educational films. Other 
subject areas include experimental 3D productions and interactive videos. The topics 
of projects may be defined in advance or develop out of contributions by the module 
participants. The project work covers every stage in the video design and production 
process: the initial idea, preliminary fact-finding, reporting, research, screenplay writing and 
finalisation. Follow-up practical sessions involving film and sound recordings as well as test 
and trial shoots in a television studio form the basis for designing the media and assess the 
technical requirements for video editing and final edits (captions, sound mixing, animation 
and visual effects). The productions meet the technical and content-related criteria 
of broadcast TV productions and the media industry.  
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Learning outcomes: 

 
Knowledge: 
 

 Ability to carry out research independently. 

 Understanding of how subject matter is presented in a video/film screenplay. 

 Familiarity with methods of visualising abstract content. 

 Ability to apply editorial requirements. 

 Familiarity with production planning and organisation processes. 

 Knowledge of how to direct and how to lead a film crew. 

 Familiarity with various methods of camera work and image composition using 
film lighting. 

 Knowledge of the criteria that spoken text has to meet. 

 Knowledge of the technical criteria that final film editing has to meet. 
 
Skills: 
 
Students research and write a screenplay that meets editorial criteria. They translate creative 
ideas and abstract content into a visual vocabulary on screen, using animations, graphics, 
filming techniques and visual effects. They organise themselves within a team, manage 
filming work with various roles allocated (direction/camera/sound/editing), and instruct 
performers or protagonists in front of the camera. They carry out final film editing themselves 
or supervise it, right through to the finalisation and presentation stage. They are familiar with 
image composition techniques and the use of lighting in order to create certain visual effects 
and set scenes containing objects and people. They know how to plan sound recording 
methods involving several people or how to coordinate music recordings involving multiple 
cameras. They draft spoken texts, and supervise voice recordings and sound mixing. 
They are able to design video material for multimedia systems or for use online.  
 
Competencies: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Define and distinguish between genres.  Presentation 

LO2 Develop screenplays. Case study 

LO3 Plan and organise video/film recordings.  Presentation 

LO4 Structure and direct recordings themselves. Case study 

LO5 Include protagonists and instruct their actions in front 
of the camera. 

Case study 

LO6 Assemble film material. Case study 

LO7 Produce animations. Case study 

LO8 Design spoken texts. Case study 

LO9 Create and/or direct final editing work themselves. Case study 
 
 
Content: 

 
The module focuses on designing media and implementing it independently (LO1). 
Projects and subject matter, drawn from areas outside the university, are designed and 
developed together with potential clients, based on editorial specifications (LO2). 
Production is subject to criteria set out by business and industry clients (LO3), with videos 
produced within a certain time frame (LO4) and in accordance with certain content 
specifications. Students must work independently and on their own initiative to plan and 
coordinate content with external partners (clients; LO5). They are also responsible for 
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processing the various stages involved in filming, such as editing (LO6) and creating 
animations (LO7), and those involved in finalising the material, such as voice recording, 
sound mixing, colour correction and captioning (LO9). 
 

 
Forms of media: 
 

The team works through the conceptual, design and implementation stages. Students 
receive support from assistants and lecturers from the media industry. Lectures consolidate 
and enhance students' knowledge of the basic principles of media design, while industry 
videos, advertising films and educational films are analysed and discussed. The focus 
is on the conceptual aspects underpinning the media: the development of screenplays and 
storyboards, and the organisation and planning of filming work. This also includes 
compliance with legal requirements and regulations. Aspects of designing interactive media 
and 3D presentations add to the range of subjects discussed. The theory and practice 
of direction and team leadership are discussed. Film costing and financing, plus financial 
aspects of production (fees and wages) and the basic principles of copyright represent 
additional subject areas that the project deals with. Filming is based on HDTV technology, 
using equipment that features both professional and semi-professional image and sound 
technology. Students experiment with lighting, projection and the blue box recording 
technique in a dedicated ARRI film studio. A sound studio is available for film mixing and 
voice recording, and a further ten cutting rooms are provided for video editing purposes; 
these are equipped with audio and video editing software such as the latest versions 
of LogicPro, Samplitude, AVID, Adobe Premiere and AfterEffects. 
 
Literature: 

 

 Armer, Alan A.; Flohr, Gesine (2000): Lehrbuch der Film- und Fernsehregie. First 
German edition, 3rd edition. Frankfurt am Main: Zweitausendeins. 

 Backerra, Hendrik; Malorny, Christian; Schwarz, Wolfgang (2007): 
Kreativitätstechniken. Kreative Prozesse anstoßen Innovationen fördern. 
3rd edition. Munich: Hanser Verlag. 

 Cioffi, Frank (2006): Kreatives Schreiben für Studenten & Professoren. 
Ein praktisches Manifest. First German edition. Berlin: Autorenhaus-Verl. 

 Dobelli, Rolf; Lang, Birgit (2011): Die Kunst des klaren Denkens. 52 Denkfehler die 
Sie besser anderen überlassen. Munich: Hanser. 

 Kandorfer, Pierre (2003): Lehrbuch der Filmgestaltung. Theoretisch-
technische Grundlagen der Filmkunde. 6th edition revised. Gau-Heppenheim:  
mediabook-Verlag. 

 Katz, Steven D. (2010): Die richtige Einstellung. Shot by shot; zur Bildsprache des 
Films; das Handbuch. First German edition, 6th edition. Frankfurt am Main: 
Zweitausendeins. 

 Ordolff, Martin; Wachtel, Stefan (2004): Texten für TV. Ein Leitfaden 
zu verständlichen Fernsehbeiträgen. 2nd edition revised. Munich: TR-Verl.-Union 
(TR-Praktikum, 10). 

 Pricken, Mario; Klell, Christine (2010): Kribbeln im Kopf. Kreativitätstechniken 
& Denkstrategien für Werbung Marketing & Medien. 11th edition; revised, 
expanded and updated. Mainz: Schmidt. 

 Schneider, Wolf (2001): Deutsch für Profis. Wege zu gutem Stil. 9th edition, 
revised paperback. Munich: Goldmann (Goldmann-Taschenbuch, 16175: Mosaik 
bei Goldmann). 

 Schneider, Wolf (2006): Deutsch! Das Handbuch für attraktive Texte. 3rd edition. 
Reinbek bei Hamburg: Rowohlt. 
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 Sommer, Steffen; Reiter, Markus (2013): Perfekt schreiben. 4th edition. Munich: 
Hanser Verlag. 

 Wachtel, Stefan (2003): Schreiben fürs Hören. Trainingstexte Regeln und Methoden. 
3rd edition. Konstanz: UVK-Medien (Reihe praktischer Journalismus, 29). 
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Module: Advanced Image Processing Elective 
  
Code: hucMW02 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Every semester 
  
Module coordinator: Prof. Cristobal Curio 
  
Lecturer: Prof. Cristobal Curio  

Prof. Uwe Kloos 
Prof. Christian Thies 

  
Language: German 
  
Allocation to the curriculum: Human-Centered Computing (Master's), elective, 

2nd semester 
  
Mode of teaching/semester hours per 
week (SWS): 

Lectures   4 SWS 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: hucM102, hucM104 
  
Mode of assessment: Lectures: Project work, presentation 
 
 
Module objectives: 
 

The aim of this module is to raise students' awareness of advanced visualisation subject 
areas, including image analysis and interpretation, as well as enable them to develop and 
understand image processing concepts. The module looks at advanced image processing 
techniques in the areas of image analysis, pattern recognition, computer vision and 
streaming data processing, allowing students to apply and consolidate skills they have 
acquired in other media-related modules. It discusses the latest practices in media and 
communication informatics (image compression and real-time streaming) and in medical 
informatics (image evaluation, registration and reconstruction), as well as investigating and 
evaluating the ways in which these can be applied. A pass in this module will ensure 
students can go on to develop, understand and operate advanced image processing 
concepts in the next stage of their studies. 
 
 
Learning outcomes: 
 
Knowledge: 
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This module aims to equip students with the following active skills: 

 Familiarity with the latest techniques used in advanced image processing. 

 Ability to name the various stages of image editing, pattern recognition and image 
interpretation. 

 Familiarity with the significance of and methods involved in linear image 
transformation as well as operators used in the location and frequency domain. 

 Familiarity with non-linear methods in order to avoid the drawbacks of linear methods 
during shape-based image analysis involving a stable location.  

 Familiarity with various format types, compression techniques and streaming 
techniques for the purpose of processing image data and image sequence data. 

 Ability to name and apply various segmentation, classification and registration 
techniques. 

 Ability to describe, evaluate and use tools and libraries for advanced image 
processing and pattern recognition. 

 Familiarity with current trends and developments in image processing, pattern 
recognition and image interpretation, and ability to identify and evaluate their impact 
on visualisation. 

 Ability to demonstrate and evaluate computer vision applications. 
 
Skills: 
 
Working independently, students consult and analyse up-to-date specialist articles in the field 
of advanced image processing and related subject areas such as computer vision, image 
compression and image transmission, and are able to evaluate them critically, explain the key 
information they contain in their own words, and draw their own conclusions from them. 
Additionally, they are able to analyse a specific challenge in the area of advanced image 
processing and evaluate existing methods in a way that allows them to select the algorithms which 
will produce an efficient solution. They also develop these solutions with usability and performance 
taken into consideration. As well as this, they are able to work with current image processing, 
pattern recognition and computer vision tools, and develop new solutions using them. 
 
Competencies: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Be able to analyse and describe image processing 
and image interpretation with respect to a specific 
application. 

Case study 

LO2 Analyse specific issues relating to image processing 
and related subject areas, and select appropriate 
methods for them. 

Case study, 
presentation 

LO3 Be able to independently apply acquired knowledge 
to an image processing implementation that 
is appropriate for the issue concerned. 

Case study, 
presentation 

LO4 Analyse the techniques used in image processing, as well 
as related areas such as pattern recognition, computer 
vision, image compression and image transmission, and 
evaluate their benefits and drawbacks.  

Case study, 
presentation 

LO5 Be able to evaluate and apply various libraries from 
the aforementioned fields. 

Case study 

LO6 Assess problems and limitations arising from the 
development of image processing and pattern 
recognition techniques. 

Case study 

LO7 Be able to evaluate and grasp current developments 
in advanced image processing.  

Case study, 
presentation 
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Content: 
 
Students obtain a comprehensive insight into the various methods involved in advanced 
image processing (LO1, LO2). The module starts by discussing the fundamental linear and 
non-linear image processing techniques in the location and frequency domain. It looks 
at various image compression and transmission techniques, as well as a range of image 
formats and transmission protocols. This includes pattern recognition methods and 
techniques (segmentation, classification and feature analysis). The techniques are explained 
using relevant examples drawn from medicine and media technology. The key registration 
methods used in the field of medicine are examined, as are current topics in the area 
of computer vision. In parallel to the theoretical discussion element, students' knowledge 
of individual subjects is consolidated in small project groups and implemented in practical 
work. This incorporates industry-standard tools and libraries (such as OpenCV) plus their 
strengths and weaknesses in specific cases (LO3, LO4, LO5, LO6). Students also look more 
in-depth at a subject area of their own choosing, critically analysing and carrying out work 
on it (LO4, LO7). 
 
Forms of media: 
 

Teaching in seminar format with PC-based projection, videos and writing on the board. 
Students conduct in-depth work on specific topics in small project groups and familiarise 
themselves with a subject area on an individual level, as well as demonstrating their 
knowledge and findings in the form of a presentation and papers. 
Lectures given by external speakers from practice are generally provided in order 
to supplement the theoretical aspects, and represent an additional source of motivation for 
students thanks to the practical links they establish with the subjects examined 
in the module. 
 
Literature: 
 

 Nischwitz, Alfred; Haberäcker, Peter (2004): Masterkurs Computergrafik und 
Bildverarbeitung. Alles für Studium und Praxis; Bildverarbeitungswerkzeuge Beispiel-
Software und interaktive Vorlesungen online verfügbar. 1st edition. Wiesbaden: Vieweg. 

 Preim, Bernhard; Botha, Charl (2014-2013): Visual computing for medicine. Theory 
algorithms and applications. Online edition. Amsterdam: Morgan Kaufmann 
(The Morgan Kaufmann Series in Computer Graphics). 

 Students will be informed of other in-depth sources of literature during the course. 
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Module: Collaborative Systems Elective 
  
Code: hucMW03 
  
Subtitle:  
  
Course elements: Lectures  

 
  
Semester: Every semester 
  
Module coordinator: Prof. Gabriela Tullius 
  
Lecturer: Prof. Gabriela Tullius 

Prof. Peter Hertkorn 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), elective, 

2nd semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures 4 SWS 
 

  
Total hours: Contact time  60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: hucM101 
  
Mode of assessment: Project work, presentation 
 
 
Module objectives: 

 
Collaborative Systems contributes to the overall huc learning objectives in the 
following ways: 

 Comprehensive methodological skills: Students become familiar with methodology 
in the fields of informatics and sociology, and learn how to apply and evaluate 
it analytically.  

 Social and communication skills: Discussing various approaches and collaboration 
possibilities in on-site or remote teams (comprising all the module attendees in this 
case) is a key feature of the Collaborative Systems module. Students at Master's 
level are expected to be able to analyse and, where applicable, bring together 
different elements and approaches. They hone these skills by giving their own 
presentations as well as formulating theses and discussing them. 

 Attractive career prospects: Collaborative systems, CSCW, social networks and 
virtual environments are major themes in the industry today. Students are made 
familiar with using them and learn how to assess how they are used. Systems 
of this kind are presented as examples, with sample work carried out and 
a system developed. 
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 International focus: The lectures are given as part of the university's international 
programme and may be held in English if required. 

 
Learning outcomes: 
 
Knowledge: 
 

 Be familiar with and able to evaluate approaches to finding solutions and 
methodology in the field of collaborative systems. 

 Be familiar with and able to analyse various collaborative working application areas. 

 Be familiar with and able to use software environments for developing collaborative 
systems. 

 Be familiar with and able to apply methods for chairing meetings and leading 
remote teams. 

 Be able to contextualise and analyse research work in the field of collaborative systems. 
 
Skills: 
 
After successfully completing this module, students will be able to design systems 
themselves from a collaborative perspective and chair a virtual meeting independently. 
Students will be able to contextualise, classify and compare current sources of research 
literature on the subject, and draw their own conclusions from this. Aspects that are 
addressed include handling types of awareness and the ways in which they are implemented 
in computer-based communication systems. An example of the entire development cycle 
is explained on the basis of a project. The project not only incorporates collaborative 
techniques relating to configuration and system design, but also takes an active approach 
to project development. Typically, it involves making proposals for agile methods 
of collaborative development, such as pair programming, using appropriate systems for code 
review purposes, and examining the specific features of collaborative system testing based 
on a concrete example of a system. Students learn how to structure virtual meetings 
interactively; that is, incorporating working groups and discussion panels rather than simply 
staging a series of presentations.  
 
Learning outcomes: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Be able to contextualise and explain the specific features 
of computer-based communication, and evaluate systems 
on this basis. 

Presentation 

LO2 Be able to contextualise and understand collaborative processes. Private study 
projects, 
presentation 

LO3 Be able to explain the use of CSCW systems and their components. Private study 
projects, 
presentation 

LO4 Be able to make recommendations for using a collaborative system. Presentation, 
private study 
projects 

LO5 Be able to design, configure and evaluate collaborative virtual 
environments. 

Project work 

LO6 Be familiar with and able to apply methods for chairing virtual 
meetings and leading virtual teams. 

Presentation 
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Content: 

 
This module aims to introduce students to the subject of human collaboration with the aid 
of computer-based systems, plus the special features of computer-driven communication 
(LO1). Following an introductory component, it provides a more in-depth look at CSCW 
(computer-supported cooperative work; LO2, LO3). CSCW involves people working together 
with the aid of computers. This primarily relates to client desktop-based solutions with mobile 
extensions; students are made familiar with these through the use of examples. The module 
also considers computer-supported collaborative learning (CSCL) as an area of application 
(LO4). Another area of focus is on collaborative virtual environments (CVEs). Students 
become familiar with the basic technology and features of CVEs, as well as applications, 
enabling them to design systems of this type (LO5). CVEs provide more effective 
opportunities for interaction in collaborative environments. However, collaboration in virtual 
spaces restricts the communication channels that are available, making it a different 
experience from real-life scenarios (LO1). Students are made familiar with this issue through 
the use of a CVE. Virtual team management is becoming an increasingly important skill. 
Company and project teams frequently find themselves dispersed across a range 
of locations, requiring the use of conference systems. As is so often the case, however, 
these situations require more than just technology: people need to know methods of chairing 
meetings and leading virtual teams of this nature, and need to know how to transfer this 
knowledge to similar tasks (LO6). 
 
Forms of media: 

 
Blended learning environment through classroom teaching and via web conference system, 
seminar format with literature study, lectures and individual practical sessions. Students are 
expected to study literature themselves. 
 
 
Literature: 

 

 Borghoff, Uwe M.; Schlichter, Johann H. (2000): Computer supported cooperative 
work. Introduction to distributed applications; with 18 tables. Berlin, Heidelberg: 
Springer. 

 Churchill, Elizabeth F. (2002): Collaborative virtual environments. Digital places and 
spaces for interaction. 2nd print. London, Berlin, Heidelberg: Springer (Computer 
supported cooperative work). 

 Haake, Jörg M. (2012): CSCL-Kompendium 2.0. Lehr- und Handbuch zum 
computerunterstützten kooperativen Lernen. Online edition. Munich: Oldenbourg. 

 Mangold, Roland (2004): Lehrbuch der Medienpsychologie. Göttingen, Bern: Hogrefe 
Verl. für Psychologie. 

 Schwabe, Gerhard (2001): CSCW-Kompendium. Lehr- und Handbuch 
zum computerunterstützten kooperativen Arbeiten; mit 9 Tabellen. Berlin, 
Heidelberg: Springer. 

 Conference papers and ACM/IEEE journals 
 
Students will be informed of other sources of literature during the course 
of the module 
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Module: Elective 
Current Developments in Media and 
Communication Informatics 

  
Code: hucMW04 
  
Subtitle:  
  
Course elements: Lectures 

  
Semester: Every semester 
  
Module coordinator: Prof. Gabriela Tullius 
  
Lecturer: Prof. Marcus Schöller 

Prof. Michael Tangemann 
Prof. Gabriela Tullius 

  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), elective, 

2nd semester 
  
Mode of teaching/semester hours per 
week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Private study projects, presentation 

 
 
Module objectives: 

 
In this module, students acquire knowledge of current developments in media and 
communication informatics. They take an in-depth look at questions raised by applied 
research, and are able to understand research findings and place them in the context 
of subjects they have studied up to this point. Working independently, students focus 
on subject areas of current relevance in the field of media and communication informatics, 
formulate their findings using sound scientific reasoning, and present these 
in a comprehensible format to an expert audience. 
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Learning outcomes: 
 
Knowledge: 

 Be able to assess and contextualise current developments in media and 
communication informatics. 

 Research and evaluate information on current research findings and communicate 
it on a scientific level. 

 Address an issue in current media and communication informatics research, and 
present well-reasoned arguments relating to it in discussions. 

 Document findings, present them to an expert audience, and discuss them. 
 
 
Skills: 
 
Students research and analyse media and/or communication informatics methodology 
in response to specific issues. They describe this methodology based on a wide range 
of areas in media and communication informatics. A subject of discussion is how these 
activities relate to research and industry, and students are able to evaluate and discuss this 
from a scientific perspective. 
 
 
Competencies: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Assess current developments in media and communication 
informatics and place them in the context of existing 
approaches. 

Private study 
projects 

LO2 Research and evaluate information on current research 
findings and communicate it on a scientific level. 

Private study 
projects 

LO3 Address an issue in current media and/or communication 
informatics research, and present well-reasoned 
arguments relating to it in discussions. 

Private study 
projects, 
presentation 

LO4 Document findings and present them to an expert audience. Private study 
projects, 
presentation 

 
 
 
Literature: 

Students will be informed of literature sources during the projects and must research these 
themselves. 
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Module: Elective 
Current Developments in Software 
Technology 

  
Code: hucMW05 
  
Subtitle:  
  
Course elements: Lectures 

  
Semester: Every semester 
  
Module coordinator: Prof. Peter Hertkorn 
  
Lecturer: Prof. Peter Hertkorn 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), 

elective, 2nd semester 
  
Mode of teaching/semester hours per 
week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Private study projects, presentation 

 
 
Module objectives: 

 
In this module, students acquire knowledge of current developments in software technology. 
They take an in-depth look at questions raised by applied research, and are able to understand 
research findings and place them in the context of subjects they have studied up to this point. 
Working independently, students focus on subject areas of current relevance in the field 
of software technology, formulate their findings using sound scientific reasoning, and present 
these in a comprehensible format to an expert audience. 
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Learning outcomes: 
 
 
Knowledge: 

 Be able to assess and contextualise current developments in software technology. 

 Research and evaluate information on current research findings and communicate 
it on a scientific level. 

 Address an issue in current software technology research, and present well-reasoned 
arguments relating to it in discussions. 

 Document findings, present them to an expert audience, and discuss them. 
 
 
Skills: 
 
Students analyse specific issues using a range of methods drawn from the field of software 
technology. They describe criteria for analysing software systems in a wide range of different 
areas. A subject of discussion is how these activities relate to research and industry, and 
students are able to evaluate and discuss this from a scientific perspective. 
 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Assess current developments in software technology and 
place them in the context of existing approaches. 

Private study 
projects 

LO2 Research and evaluate information on current research 
findings and communicate it on a scientific level. 

Private study 
projects 

LO3 Address an issue in current software technology research, and 
present well-reasoned arguments relating to it in discussions. 

Private study 
projects, 
presentation 

LO4 Document findings and present them to an expert audience. Private study 
projects, 
presentation 

 
 
 
Literature: 

Students will be informed of literature sources during the projects and must research these 
themselves. 
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Module: Elective 
Computer-Aided Assistance Systems 

  
Code: hucMW06 
  
Subtitle:  
  
Course elements: Lectures 

  
Semester: Every semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert 
  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), elective, 

2nd semester 
  
Mode of teaching/semester hours per 
week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Private study projects, presentation 

 
 
Module objectives: 
 
Computer-Aided Assistance Systems contributes to the overall huc learning objectives in the 
following ways: 
Comprehensive methodological skills: Students become familiar with methodology in the 
fields of informatics, electrical engineering, mechatronics and medicine, and learn how 
to apply and evaluate it analytically.  
Social and communication skills: Discussing various approaches and possibilities in a team 
setting is a key feature of the module. Students at Master's level are expected to be able 
to analyse and, where applicable, bring together different elements and approaches. They 
hone these skills through private study projects as well as by giving their own presentations 
and discussing them. 
Attractive career prospects: There is a lack of people who have an in-depth knowledge 
of medical informatics and computer-aided medical assistance systems, and who are able 
to apply this knowledge in a medical context.  
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Learning outcomes: 
 
Knowledge: 
 

 Be familiar with and able to evaluate approaches to finding solutions and 
methodology in the field of computer-aided medical assistance systems. 

 Be able to contextualise and analyse research work in the field of medical assistance 
systems. 

 Be familiar with and able to apply preoperative and intraoperative methods of using 
multimodal patient data. 

 Be familiar with and able to implement algorithms used in navigation, registration and 
modelling. 

 Be familiar with and able to analyse the limitations of assistance systems, particularly 
in relation to medical users. 

 Be familiar with different methods of information acquisition and recording by means 
of sensors, be able to analyse them in context, and be able to apply them. 

 
Skills: 
 
Students analyse specific issues using a range of methods they have learned from the field 
of computer-aided medical assistance systems, such as patient modelling, surgical 
navigation using various methods, simulation techniques, special image processing methods, 
adapted human-machine interaction, plus system integration and system design in a clinical 
context. They describe criteria for analysing computer-aided medical assistance systems 
in a wide range of different areas. They evaluate systems based on scientific criteria and are 
able to develop individual components of assistance systems, for example. A subject 
of discussion in this context is the extent to which solutions can be integrated into actual 
clinical scenarios, and students are able to evaluate solutions with sophisticated technology 
in respect of their clinical benefits. 
 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Contextualise and understand computer-aided assistance 
systems in a clinical setting. 

Private study 
projects, presentation 

LO2 Recognise and apply methods for modelling patients and 
organ systems. 

Private study 
projects, presentation 

LO3 Recognise methods from the area of computer-
aided medical assistance systems and apply these 
in specific ways. 

Presentation, private 
study projects 

LO4 Develop computer-aided assistance systems or components 
of them. 

Private study 
projects, presentation 

LO5 Analyse and synthesise research work conducted in the 
field of computer-aided medical assistance systems. 

Private study 
projects, presentation 

LO6 Social and communication skills: Students at Master's 
level are expected to discuss various approaches and 
research methods in a team setting.  

Presentation, private 
study projects 
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Content: 
 
This module looks at approaches for developing computer-aided medical assistance systems 
(LO1). It is designed to enable students to develop suitable human body models 
at appropriate abstraction levels for specific medical requirements (LO2). The models are 
used in complex system environments consisting of multiple subsystems. A main focus of the 
module is on integrating partial solutions into an overall system (LO3, LO4). Developing 
usable assistance systems is an interdisciplinary field that takes in medicine, informatics, 
mechatronics, electrical engineering and psychology to create complete solutions. This 
is demonstrated through studying literature and engaging in group discussions (LO5, LO6). 
 
Forms of media: 

 
Seminar format with literature study, lectures and individual practical sessions. 
 
 
Literature: 
 

 Dössel, Olaf - Bildgebende Verfahren in der Medizin, Springer Verlag, e-book ISBN 
978-3-662-06046-9, DOI 10.1007/978-3-662-06046-9, hardcover ISBN 978-3-540-
66014-9 

 Handels: Medizinische Bildverarbeitung, Vieweg+Teubner Verlag, e-book ISBN 978-
3-8348-9571-4, DOI 10.1007/978-3-8348-9571-4, softcover ISBN 978-3-8351-0077-0 

 Lehmann: Handbuch der Medizinischen Informatik, Hanser, ISBN: 978-3-446-22701-
9 

 Preim, Barts: Visualization in Medicine. Theory, Algorithms, and Applications, Morgan 
Kaufmann Series in Computer Graphics, ISBN-13: 978-0123705969 

 Schlag, Eulenstein. Lange: Computerassistierte Chirurgie, Elsevier Verlag, ISBN: 
978-3-437-24880-1 

 Current conference papers and journals (JCARS, CARS, MICCAI, CURAC). 
 
Students will be informed of other sources of literature during the course of the module. 
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Module: Elective 
Current Developments in Medical 
Informatics 

  
Code: hucMW07 
  
Subtitle:  
  
Course elements: Lectures 

  
Semester: Every semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert 

Prof. Christian Thies 
Prof. Michael Tangemann 
Prof. Sven Steddin 

  
Language: German, English 
  
Allocation to the curriculum: Human-Centered Computing (Master's), elective, 

2nd semester 
  
Mode of teaching/semester hours per 
week (SWS): 

Lectures   4 SWS 
 

  
Total hours: Contact time   60 hours 

Independent study  90 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures: Private study projects, presentation 

 
 
Module objectives: 
 
In this module, students acquire knowledge of current developments in medical informatics. 
They take an in-depth look at questions raised by applied research, and are able to understand 
research findings and place them in the context of subjects they have studied up to this point. 
Working independently, students focus on subject areas of current relevance in the field 
of medical informatics, formulate their findings using sound scientific reasoning, and present 
these in a comprehensible format to an expert audience.  
 
 
Learning outcomes: 
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Knowledge: 

 Be able to assess and contextualise current developments in medical informatics. 

 Research and evaluate information on current research findings and communicate 
it on a scientific level. 

 Address an issue in current medical informatics research, and present well-reasoned 
arguments relating to it in discussions. 

 Document findings, present them to an expert audience, and discuss them. 
 
 
Skills: 
 
Students research and analyse medical informatics methodology in response to specific 
issues. Students obtain this methodology from a wide range of areas in medical informatics. 
A subject of discussion is how these activities relate to research and industry, and students 
are able to evaluate and discuss this from a scientific perspective. 
 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed 
through 

LO1 Assess current developments in medical informatics and 
place them in the context of existing approaches. 

Private study 
projects 

LO2 Research and evaluate information on current research 
findings and communicate it on a scientific level. 

Private study 
projects 

LO3 Address an issue in current medical informatics research, and 
present well-reasoned arguments relating to it in discussions. 

Private study 
projects, 
presentation 

LO4 Document findings and present them to an expert audience. Private study 
projects, 
presentation 

 
 
 
Literature: 

Students will be informed of literature sources during the projects and must research these 
themselves. 

 


