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The information that follows contains detailed descriptions of the individual modules in the 
degree programme. Unless otherwise specified, the assessments that need to be completed 
in the modules are graded. 
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Module list: 
 
Semester  Module/Lecture       ECTS 
 
1st semester 
MTIB11  Formal Methods 1, Lectures     5 
MTIB12  Formal Methods 1, Practical Sessions   5 
MTIB13  Informatics 1, Lectures     5 
MTIB14  Informatics 1, Practical Sessions    5 
MTIB15  Medical-Technical Informatics    5 
MTIB16  Principles of Medicine     5 
 
2nd semester 
MTIB21  Formal Methods 2, Lectures     5 
MTIB22  Formal Methods 2, Practical Sessions   5 
MTIB23  Informatics 2, Lectures     5 
MTIB24  Informatics 2, Practical Sessions    5 
MTIB25  Business Administration     3 
MTIB26  Medical-Technical Informatics Standards and Processes 5 
MTIB27  Practical Introduction to Clinical Systems Operation 2 
 
3rd semester 
MTIB31  Informatics 3, Lectures     5 
MTIB32  Informatics 3, Practical Sessions    5 
MTIB33  Databases, Lectures      5 
MTIB34  Databases, Practical Sessions    5 
MTIB35  Multimodal Signal Processing    5 
MTIB36  Human-Machine Interaction     5 
 
4th semester 
MTIB41  Software Engineering      5 
MTIB42  Distributed Systems      5 
MTIB43  Communication Networks     5 
MTIB44  Introduction to Statistics and Biometrics   5 
MTIB45  Quality Management in Healthcare    5 
MTIB46  Embedded Systems and Robotics    5 
 
5th semester 
MTIB51  Industrial Placement      30 
 
6th semester 
MTIB61  Compulsory Elective 1     5 
MTIB62  Compulsory Elective 2     5 
MTIB63  E-health       5 
MTIB64  Seminar on Selected Informatics Subjects   5 
MTIB65  Medical Information Systems     5 
MTIB66  Medical Visualisation and Simulation    5 
 
7th semester 
MTIB71  Compulsory Elective 3     5 
MTIB72  IT Security in Medicine     5 
MTIB73  Research and Development     5 
MTIB74  Bachelor's Seminar      3 
MTIB75  Bachelor's Thesis      12 
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Curriculum chart for  

Bachelor of Medical-Technical Informatics 


 

E
a

c
h
 m

o
d
u

le
 i
s
 r

e
p
re

s
e
n
te

d
 b

y
 a

 b
lo

c
k
. 

T
h
e
 m

o
d
u

le
 n

a
m

e
 a

p
p

e
a
rs

 a
t 
th

e
 t
o

p
 l
e

ft
. 

 


 

T
h
e

 c
o

lo
u
rs

 r
e

p
re

s
e
n

t 
th

e
 s

u
b

je
c
t 
c
a

te
g

o
ry

 t
h

a
t 

e
a

c
h
 m

o
d
u

le
 f

a
lls

 i
n

to
 (

s
e
e

 t
h

e
 k

e
y
).

 


 

S
e

m
e

s
te

r 
h

o
u

rs
 p

e
r 

w
e

e
k
: 

T
h
e

 i
n

fo
rm

a
ti
o

n
 a

t 
th

e
 b

o
tt

o
m

 l
e

ft
 o

f 
e

a
c
h

 m
o

d
u

le
 b

lo
c
k
 i
n

d
ic

a
te

s
 h

o
w

 m
a

n
y
 s

e
m

e
s
te

r 
h

o
u
rs

 

p
e
r 

w
e

e
k
 (

S
W

S
) 

a
re

 a
llo

c
a

te
d

 t
o

 t
h

e
 m

o
d
u

le
. 


 

C
re

d
it
s
: 
T

h
e

 h
o
ri
z
o

n
ta

l 
s
c
a

le
 a

t 
th

e
 b

o
tt
o

m
 i
n

d
ic

a
te

s
 h

o
w

 m
a

n
y
 c

re
d
it
s
 (

E
C

T
S

) 
e

a
c
h
 m

o
d
u

le
 i
s
 w

o
rt

h
. 

 T
h

e
s
is

 

In
te

rd
is

c
ip

lin
a

ry
 

A
p

p
lie

d
 i
n

fo
rm

a
ti
c
s
 

M
e

d
ic

in
e

/M
e

d
ic

a
l-

T
e

c
h
n

ic
a

l 
In

fo
rm

a
ti
c
s
 

In
fo

rm
a

ti
c
s
 

 

  

T
h
e
s
is

In
te

rd
is

z
ip

lin
ä
r

A
n
g
e
w

a
n
d
te

 I
n
fo

rm
a
ti
k

M
e
d
iz

in
/ 
M

e
d
iz

in
in

fo
rm

a
ti
k

In
fo

rm
a
ti
k



Module Handbook, meti B.Sc.  
 

07.12.2015 
 5 

 

Module: Formal Methods 1 
  
Code: MTIB11 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Winter semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 

Prof. Bernhard Mößner 
Prof. Cristóbal Curio 

  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor'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: Written examination 
 
 

Module objectives: 
 
The purpose of this module is to familiarise students with the principles of discrete 
mathematics. It aims to explain the basic principles of formal arithmetic so that students are 
aware of the formal possibilities that a computer presents. Students are required 
to understand that enumerability is one of the key concepts in formal arithmetic. This also 
requires them to acquire an understanding of algebraic methods, which then lead on to the 
principle of substitution-based arithmetic. Approaching the subject from the types 
of mathematics learned at school (which are based more heavily on analysis and calculation 
rules), students are encouraged to gain an understanding of the structural aspects 
of arithmetic. 
 
Learning outcomes: 
 
Knowledge: 
 
Basic terminology associated with propositional and predicate logic, Boolean algebra, set 
theory and notation. Number sets ranging from natural numbers from real numbers are 
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deduced on the basis of one another, and students are taught the algebraic completeness 
that applies in each case (group, ring or body). This focuses on discrete mathematics 
including enumerability, complete induction, combinatorics, residue classes, plus prime 
numbers and how they are applied in cryptography. 
 
Skills: 
 
Understanding how to read and formulate mathematical formulae, enumerating set 
representations and formal set representations. Determining equivalence classes; calculation 
using residue classes; encryption and decryption, particularly using the RSA method. 
Determining relation properties; converting numbers; arithmetic using any bases in any 
number sets. Euclidean algorithm; complete induction. Determining permutations and 
relation sizes. 
 
Competencies: 
 
Read and create formal mathematical expressions with the aim of modelling given discrete 
mathematics problems. Understand how number sets are structured, working on the basis 
of natural numbers. Understand the limitations of notation and computer processing, 
particularly with regard to algebraic closure in arithmetic operations. Expand school-level 
knowledge from functions to the concept of relations. Model sizes and structures of sets and 
relations. Understanding of enumerability and iteration. These competencies are assessed 
in a written examination that requires students to solve tasks in each area. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Read, create and evaluate formal mathematical 
expressions with the aim of modelling given discrete 
mathematics and logic problems 

Written examination 

LO2 Understand how number sets and any given 
numerical notations are structured, working on the 
basis of natural numbers 

Written examination 

LO3 Understand enumerability and iteration Written examination 

LO4 Recognise and apply basic algebraic concepts Written examination 

LO5 Understand the limitations of notation and computer 
processing, particularly with regard to the algebraic 
properties of arithmetic operations 

Written examination 

LO5 Understand the relationships in and properties of sets, 
relations and functions, and describe them from both 
a logic and a quantitative perspective 

Written examination 

LO6 Understand and be able to apply the basic methods 
of number theory 

Written examination 

 
 
Content: 
 
Principles of propositional and predicate logic, notation, set theory, combinatorics, number 
theory and algebraic structures. 
 
Forms of media: 
 
Face-to-face lectures including examples of solutions to problems, which the class works 
through together, and other examples presented on the board. Students receive slide notes 
with the content that is presented. 
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Literature: 
 

 Aigner, Martin (2006): Diskrete Mathematik. 6th edition, revised. Wiesbaden: Vieweg 
(SpringerLink: Bücher). 

 Schubert, Matthias (2012): Mathematik für Informatiker. Ausführlich erklärt mit vielen 
Programmbeispielen und Aufgaben. 2nd edition, revised and expanded. Wiesbaden: 
Vieweg + Teubner (Studium). 

 Teschl, Gerald; Teschl, Susanne (2013): Mathematik für Informatiker. Band 1: 
Diskrete Mathematik und Lineare Algebra. 4th edition, revised. 2013. Berlin, 
Heidelberg: Springer Spektrum (SpringerLink: Bücher). 

 Teschl, Gerald; Teschl, Susanne (2014): Mathematik für Informatiker. Band 2: 
Analysis und Statistik. 3rd edition, revised. 2014. Berlin, Heidelberg: Springer Vieweg 
(SpringerLink: Bücher). 
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Module: Formal Methods 1, Practical 
Sessions 

  
Code: MTIB12  
  
Subtitle:  
  
Course elements: Practical sessions  
  
Semester: Winter semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 

Prof. Bernhard Mößner 
Prof. Cristóbal Curio 

  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

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

Practical sessions  2 SWS 

  
Total hours: Contact time   30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Practical sessions, ungraded 
 
 
Module objectives: 
 
This module is made up of practical sessions accompanying the lectures that are given 
in Formal Methods 1 (MTIB11). Students are expected to understand problems drawn from 
the areas of propositional and predicate logic, notation, set theory, combinatorics, number 
theory and algebraic structures, and must be able to work through them independently. 
 
Learning outcomes: 
 
Knowledge: 
 

 Basics of formal systems: sets, relations and functions. 

 Basic terminology associated with propositional and predicate logic. 

 Overview of the number system structure. 

 Notation using any bases. 

 Basic terminology associated with algebraic structures: groups, rings and bodies. 
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Skills: 
 

 Create, read and simplify set theory expressions. 

 Express relationships between objects using relations and functions. 

 Create, evaluate and simplify propositional logic and predicate logic expressions. 

 Convert notations; calculate using any bases. 

 Proof method for complete induction. 

 Calculate using residue classes; encryption and decryption, particularly using the 
RSA method. 

 
Competencies: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Modelling, transformation, truth assignment and 
notation of statements, using propositional and 
predicate logic as well as Boolean algebra 

Graded 
practical tasks 

LO2 Quantitative and qualitative description of sets, 
relations and functions  

Graded 
practical tasks 

LO3 Actual implementation of basic arithmetic operations 
in number sets and any notation 

Graded 
practical tasks 

LO4 Algebraic principles used in arithmetic Graded 
practical tasks 

LO4 Understanding and use of basic methods and 
relationships in number theory 

Graded 
practical tasks 

LO5 Understanding and use of principles of enumerability 
and iteration 

Graded 
practical tasks 

 
Content: 
 

 Interpreting relations and functions as relationships between real objects. 

 Modelling statements using propositional and predicate logic. 

 Abstraction of concrete operations such as addition and multiplication into operations 
in algebraic structures.  

 Understanding of enumerability and iteration. 
 
Forms of media: 
 
Students work through written and PC-based exercises in their own time, either individually 
or in groups. Some tasks are set by students or lecturers during practical sessions by writing 
them on the board. There should also be scope to discuss unresolved questions and 
problems. 
Materials for lectures and practical sessions provided in printed and/or electronic format: 

 Practical exercises. 
 
Literature: 
 
 

 Aigner, Martin (2006): Diskrete Mathematik. 6th edition, revised. Wiesbaden: Vieweg 
(SpringerLink: Bücher). 

 Schubert, Matthias (2012): Mathematik für Informatiker. Ausführlich erklärt mit vielen 
Programmbeispielen und Aufgaben. 2nd edition, revised and expanded. Wiesbaden: 
Vieweg + Teubner (Studium). 
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 Teschl, Gerald; Teschl, Susanne (2013): Mathematik für Informatiker. Band 1: 
Diskrete Mathematik und Lineare Algebra. 4th edition, revised. 2013. Berlin, 
Heidelberg: Springer Spektrum (SpringerLink: Bücher). 

 Teschl, Gerald; Teschl, Susanne (2014): Mathematik für Informatiker. Band 2: 
Analysis und Statistik. 3rd edition, revised. 2014. Berlin, Heidelberg: Springer Vieweg 
(SpringerLink: Bücher). 
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Module: Informatics 1 
  
Code: MTIB13 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Winter semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor'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: Written examination 
 
 
Module objectives: 
 
This module teaches basic knowledge of structured, functional programming, algorithm 
design and evaluation, plus fundamental data structures. It enables students to analyse small 
and medium-scale problems, identify appropriate algorithm-based solutions to individual 
problematic areas, and implement simple data structures and algorithms on this basis using 
programming techniques. It forms the basis for all modules that address the subject 
of informatics in more detail. The lectures in this module are supplemented by the Informatics 
I practical sessions, where the theoretical concepts learned in the lectures are applied 
to practical scenarios. 
 
Learning outcomes: 
 
Knowledge: 
 

 Be familiar with methods of describing algorithms and processes (specifically pseudo 
code and UML activity diagrams).  

 Be familiar with the steps involved in computer-based information processing, 
including the way in which input, output, processing and storage operations 
work together. 
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 Be familiar with the basic concepts of structured functional programming. 
This includes branches, loops, method call types and the concept of recursion. 

 Be able to name typical primitive data types and their approximate value ranges. 

 Be familiar with common array sorting processes, such as merge sort and quick sort. 

 Be familiar with the following data structures: lists, stacks, binary trees and graphs. 
Be familiar with the typical methods applied to these data structures. 

 Be familiar with and able to apply basic runtime calculation methods (big O notation). 
 
Skills: 
 
Students are able to apply the basic divide and conquer, induction, and recursion methods 
for designing algorithms and programs, allowing them to identify solutions to new, small-
scale problems. In doing so, they use elements of structured functional programming and are 
able to apply the logic techniques learned in Formal Methods to create conditions in loops 
and branches. They are able to create UML activity diagrams and pseudo code in order 
to solve specific problems. Students are able to specify simplified runtime bounds for 
algorithms in big O notation, and compare various algorithms on this basis. They are able 
to implement basic data structures and search algorithms. Students acquire the ability 
to implement abstract informatics concepts (algorithms and data structures) in a close-to-
hardware programming language (C) and a stronger interpreted language (Python).  
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1, 
6, 13, 
15 

Understand data types and how to represent them 
in storage facilities; follow fundamental mechanical 
arithmetic operations and implement them independently. 

Written examination 

LO2–5 Break down a problem according to the divide and 
conquer principle, and formalise it in algorithms 
(e.g. as a UML activity diagram). 

Written examination 

LO7–8 Design algorithms according to the principle 
of induction, understand recursive algorithms, and 
develop simple recursive algorithms. 

Written examination 

LO9 Explain common array sorting processes, such 
as merge sort and quick sort.  

Written examination 

LO10 Explain and, in straightforward cases, apply the 
following data structures: lists, stacks, trees and graphs. 

Written examination 

LO11 Evaluate algorithms using big O notation. Written examination 

 
Content: 
 
The lecture component of Informatics I teaches the fundamental concepts underpinning 
structured functional programming as well as knowledge of basic data structures and 
algorithms. It starts by presenting basic information processing methods on a computer 
(LO1), then introduces students to the elements involved in structured programming 
(sequences, branches and loops) as well as algorithm notation methods using pseudo code 
and UML activity diagrams (LO2, LO3). The divide and conquer method (LO4, LO5) 
is introduced, as are data structures such as fields, lists, pointers and object composition 
(LO6, LO13, LO15). Recursion and induction are also introduced as design methods (LO7, 
LO8). Common sorting processes are used as examples of algorithm design methods (LO9), 
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dynamic data structures (lists, stacks, trees and graphs) are presented, and students work 
through their first applications of these data structures (LO10). Simplified methods 
of algorithm analysis in big O notation are presented and practised (LO11).  
 
Forms of media: 
 
Teaching in seminar format with PC-based projection and slides, plus demonstration 
of example programs and interactive program development. The slides are made available 
to download at the start of the module and provided as handouts. Algorithms are developed 
on the board. The peer instruction method is used regularly, both to check the students' level 
of knowledge and to encourage students to discuss the contents of the lectures. Small 
theory-based tasks are used in order to put the lecture contents into immediate practice. 
Lectures are recorded on video, allowing them to be watched again as a way of preparing for 
the examination. Exercise sheets, issued weekly, help students carry on applying what they 
have learned in practice. 
 
Literature: 
 
No explicit recommendations, as almost every book on the subject of algorithms and data 
structures is suitable for supplementing what is learned in the lectures. However, students 
will be given regular information about literature sources during the lectures, allowing them 
to enhance their understanding of the subject. 
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Module: Informatics 1, Practical Sessions 
  
Code: MTIB14 
  
Subtitle:  
  
Course elements: Practical sessions  
  
Semester: Winter semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

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

Practical sessions  2 SWS 

  
Total hours: Contact time   30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of assessment: Practical sessions, ungraded 

 
 
Module objectives: 
 
This module teaches practical knowledge of structured functional programming, algorithm 
design and fundamental data structures based on both the close-to-hardware programming 
language C, which has a key role to play in the process of programming embedded systems 
for medical-technical informatics applications, and the higher-level interpreted language 
Python, which is used in rapid prototyping and when developing web-centred applications. 
Students learn to apply the structured functional programming concepts taught in the 
Informatics I lectures to a language that operates in line with these paradigms. The module 
also aims to ensure they can create their own smaller-scale programs in order to solve 
defined tasks. 
 
Learning outcomes: 
 
Knowledge: 
 

 Knowledge of selected commands and programming concepts relating to the 
programming languages C and Python. 

 Use of an integrated development environment (Eclipse). 

 Use of debuggers and error analysis techniques. 
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Skills: 
 
After completing this module, students will be able to use structured programming elements 
(sequences, branches, loops) in specific ways in order to solve tasks. They will be aware 
of modularisation concepts for source code and how to implement algorithmic concepts, 
including recursion. They will also be able to use these concepts independently in order to find 
solutions to problems. By acquiring knowledge of various error analysis techniques, students 
will be able to search for and resolve errors in programs using a structured approach.  
 
Competencies: 
 
Students are able to implement specified algorithms with a medium level of complexity in the 
programming languages Python and C. They are able to design algorithms with a low 
to medium level of complexity themselves, using structured programming techniques in order 
to achieve specific aims. They are familiar with commonly used data structures, including 
work with pointers. They are able to analyse and understand source code. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Prepare an integrated development environment and 
use its tools in specific ways in order to create smaller-
scale programs 

Indirect assessment, 
as the IDE is used for 
subsequent exercises 

LO2–8 Implement specified algorithms with a medium level 
of complexity in the programming languages Python and C 

Weekly exercise 
sheets, practical 
sessions 

LO2–8 Design algorithms with a low to medium level 
of complexity themselves, using structured programming 
techniques in order to achieve specific aims 

Weekly exercise 
sheets 

LO3, 
5, 8 

Select commonly used data structures, including work with 
pointers, with specific aims in mind and implement them 

Weekly exercise 
sheets 

 
 
Content: 
 
LO1 focuses in setting up the IDE. LO2 teaches students about the basic branch and loop 
control structures, as well as fundamental data types. LO3 provides an introduction to the 
use of fields and lists, as well as debugger-based error searches. LO4 is devoted to the 
subject of recursion and requires students to program recursive algorithms independently. 
LO5 introduces additional data structures, including pointers. LO6 deals with error and 
exception handling, while LO7 looks at file operations. In LO8, dynamic data structures 
(trees, graphs) and sorting are put into practice. 
 
Forms of media: 
 
The module consists of short keynote presentations (around 5 minutes), with practical work 
relating to the concepts carried out immediately afterwards. A web-based programming 
environment is provided, allowing students to gain instant feedback on their progress and 
helping them to carry out tasks successfully. To accommodate different levels of prior 
knowledge and learning speeds, practical exercises are usually conducted at three difficulty 
levels, ensuring that very advanced students are given a challenge but still allowing those 
at beginner level to feel motivated by achieving their first successful results. 
The programming activity itself is supervised by lecturers in this field and several assistants, 
ensuring that feedback and support can be provided immediately.  
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Figure 1: Web programming environment used during the practical sessions. 
 
Literature: 
 
Any literature sources on C and Python. 
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Module: Medical-Technical Informatics 
  
Code: MTIB15 
  
Subtitle:  
  
Course elements: Lectures  
  
Semester: Winter semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor'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:  Project work 
 
 

Module objectives: 
 
This module provides an introductory overview of the subject areas within the field of 
medical-technical informatics. It helps students to accurately contextualise the teaching 
content they learn later on, and to identify which subject areas they are particularly interested 
in. Where medical imaging is concerned, they are taught basic techniques in enough detail 
that they are able to choose which imaging modality is suitable (or unsuitable) for which 
areas of application, and which modality-specific features (such as radiation protection) need 
to be taken into account. The module also provides insights into how informatics applications 
and medicine work together in clinical routines. 
 
Learning outcomes: 
 
Knowledge: 
 

 Students learn the various areas of medical-technical informatics (hospital information 
systems, assistance systems) using practical examples.  

 Knowledge of key imaging modalities: computer tomography (CT), magnetic 
resonance imaging (MRI), ultrasonic (US), X-ray and specific variations of these. 
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 Basic knowledge of medical image processing and registration. 

 Basic knowledge of intraoperative assistance systems, including surgical navigation 
and robotics. 

 
Skills: 
 
Students are able to use imaging modalities in specific ways and select the right modalities 
to satisfy certain clinical aims. They are able to interpret radiology images correctly from 
an informatics perspective. 
Students are able to assess whether a specific clinical problem already has a medical 
technology solution available for it, and whether it would make sense to apply this solution 
from a technical perspective. 
They are able to carry out work on a specific area of medical-technical informatics, and 
present information relating to it in a presentation and written assignment. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Describe various medical informatics applications 
in clinics and medical technology companies. 

Artifact 

LO2 Describe how imaging techniques work and name 
specific features, plus advantages and disadvantages, 
of each modality. 

Artifact 

LO3 Describe basic medical image processing and 
modelling techniques, and implement these 
independently in straightforward cases. 

Artifact 

LO4 Be aware of and able to evaluate how surgical 
navigation and surgical robotics techniques work, and 
how they are applied. 

Artifact 

LO5 Working independently, focus on a specific area 
of medical-technical informatics and compile 
information on it in a presentation and written 
assignment. 

Artifact 

LO6 Assess the problems and limitations that may arise 
when using informatics techniques in a clinical 
environment. 

Artifact 

LO7 Assess own developments and abilities. Artifact 

LO8 Examine medical technology developments critically. Artifact 
 

 
Content: 
 
This module starts by presenting an overview of computer-assisted surgery and hospital 
information systems (LO1). Students are shown how medical imaging techniques in this field 
operate (CT, MRI, X-ray and US), and image data from these sources is interpreted and 
assessed. The module also focuses on the advantages and disadvantages of using each 
type of technology, plus the necessary safety measures associated with each (LO2). On the 
basis of image data, students are shown medical image processing techniques and how 
to create surface and volume models (LO3). Surgical navigation and robotics methods are 
presented and illustrated on the basis of various examples from clinical practice (LO4). 
All the teaching units focus specifically on enabling students to make realistic assessments 
of the possibilities offered and limitations presented by informatics in medical applications, 
from both a technical perspective and an organisational one (LO4, LO6, LO8).  
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Forms of media: 
 
Teaching in seminar format with some independent work (relating to images and reports, for 
example). Lecture documents are made available online and distributed in the form 
of handouts before the lecture starts. More complex concepts are outlined on the board first, 
then summarised on a slide. 
 
Literature: 
 

 Subject-specific sources of literature will be indicated after each lecture; however, 
there is no required reading.  

 Recommended literature: 

 Olaf Dössel - 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. 

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

 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. 

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

 Lehmann: Handbuch der Medizinischen Informatik, Hanser, ISBN: 978-3-446-22701-9. 
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Module: Principles of Medicine 
  
Code: MTIB16 
  
Subtitle:  
  
Course elements: Lectures  

 
  
Semester: Winter semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Dr Antje Wermter,  

PD Dr Annette Werner 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor'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: Written examination 
 
 
Module objectives: 
 
Focusing on basic principles, this module introduces students to medical language, 
conceptual systems, medical organisation structures and innovation issues. It aims to expose 
students to the future developments that may occur in the field of medicine and medical-
technical informatics, and ensure they are prepared for dialogue with medical professionals. 
 
Learning outcomes: 
 
Knowledge: 
 

 Knowledge of the anatomy and physiology of the musculoskeletal system, 
cardiovascular system, digestive system, nervous system, senses, kidneys and 
urinary tract. 

 Knowledge of clinical application scenarios for various imaging modalities. 

 Knowledge of clinical conceptual systems and terminology. 
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Skills: 
 
Students learn how to use medical terminology, putting them in a position to engage in dialogue 
with medical professionals at an expert level. They are familiar with how users view medical 
devices and gain an understanding of priorities and needs in everyday clinical situations. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Describe the anatomical structure of the human body 
in broad terms. 

Written examination 

LO2 Describe physiological and neurological connections 
in the body. 

Written examination 

LO3 Be familiar with medical terms and know how to use 
them correctly. 

Written examination 

LO4 Place imaging processes and other diagnostic 
processes in the correct clinical context. 

Written examination 

LO5 Assess the problems and limitations that may arise 
when using informatics techniques in a clinical 
environment. 

Written examination 

 

 
Content: 
 
Students acquire knowledge of the major systems within the human body (musculoskeletal 
system, circulatory system, digestive system, nervous system, senses, kidneys, urinary tract, 
regulation of selected hormones), as well as immunology, epidemiology, ethics, and so on; 
they can then use this information as points of reference. The neurobiological component 
of the module explores the functional principles of the senses and the nervous system 
in more detail. The subjects that are addressed are not intended to cover every single 
subject area within medicine. Instead, the module's purpose is to cover enough ground 
to show students how medicine works on a general level. Students are involved in the 
selection of subject areas and how they are weighted (LO1–3). 
Radiology imaging modalities are presented from a clinical perspective; most of the 
information relating to anatomy and the systems referred to above are taught using images 
of this kind (LO4). Additionally, students are continually made aware of links with current 
developments in implants and types of intervention. 
The Principles of Medicine module is taught in a way that ensures a close link with the 
contents, artifacts and discussions in Medical-Technical Informatics. 
Priority is given to the ability to handle quantitative relationships independently and navigate 
links independently, as opposed to detailed knowledge (LO5). In line with the learning 
objectives specified above, the choice of content and how it is presented are designed 
to prepare students for dialogue with future partners in medical environments, and help them 
carry out critical enquiries and investigations using quantitative assessment. 
 
Forms of media: 
 
Lectures are given by one or more lecturers from the field of medicine. Their contents are 
provided as full PowerPoint files or in other overview formats – which include all the elements 
that are touched upon – and as mock examinations together with their answers explained. 
They can be found in digital format on the university's RELAX platform. 
Students are shown original images, but are also made aware of data protection issues. 
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Literature: 
 

 Schmidt/Thews: Einführung in die Physiologie des Menschen, Springer. 

 Bear M., Conners B., Paradiso M. (eds): Neurowissenschaften 3rd edition, Spektrum 
Verlag 2009. 

 http://dasgehirn.info 
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Module: Formal Methods 2 
  
Code: 
 

MTIB21 

Subtitle:  
  
Course elements: Lectures 
  
Semester: Summer semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 

Prof. Bernhard Mößner 
Prof. Cristóbal Curio 

  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor'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: MTIB11, MTIB12, MTIB13, MTIB14  
  
Mode of assessment: Lectures: Written examination 
 
 
 
Module objectives: 
 
The main objective of this module is to present the concept of calculation using various 
models. It examines selected areas within the theory of informatics: automata theory, 
substitution systems, iterative functions, recursive functions and lambda calculus. In addition 
to these theoretical aspects, it also presents some calculation problems that are relevant 
to practical scenarios. 
 
Learning outcomes: 
 
Knowledge:  
 
Structure of formal languages, grammars, automata theory, substitution as a calculation 
concept based on the example of word generation and lambda calculus. Notation 
on a computer. Numerical mathematics with floating-point numbers. 
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Skills:  
 
Converting grammars in state machines into languages and then back into grammars, based 
on the language elements in the Chomsky hierarchy as far as possible. Formalising iterative 
and recursive problems in formal languages. 
 
Competencies:  
 
Using programming languages to formalise real-world problems; understanding the 
limitations of computability in practice; reducing the problem to the Entscheidungsproblem. 
Understanding the computer as a machine. Identifying decidable/undecidable problems. 
Problem abstraction. Evaluating the numerical stability of algorithms. Assessed by solving 
relevant tasks in a written examination. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Using programming languages to formalise real-world 
problems. 

Written examination 

LO2 Understanding the limitations of computability in practice; 
reducing the problem to the Entscheidungsproblem. 

Written examination 

LO3 Understanding the computer as a machine and 
computation as iteration of mechanical specifications. 

Written examination 

LO4 Identifying decidable/undecidable problems. Written examination 

LO5 Evaluating the stability of algorithms. Written examination 

LO6 Substitution and discrete state change as equivalent 
basic principles in calculation. 

 

 
 
Content: 
 
Examples of iterative and recursive algorithms (Heron method, Mandelbrot set, calculation 
of zeros using interval halving) are presented in order to aid students' understanding 
of computation. The convergence of sequences is a key element of this: as all calculations 
performed on a computer are finite, solutions can only ever represent approximations of the 
exact results. 
 
Practical calculation problems are presented on the basis of computer notation and floating-
point arithmetic. In this case too, all results represent approximations of the exact results, 
as it is only ever possible to calculate using a finite, specified level of accuracy. 
 
Presenting standard language in the form of machine language illustrates the principle 
of substitution as well as the basic principles of building a compiler. The syntax tree then 
provides a transition point at which grammars and, as a result, formal languages can 
be introduced. Students are taught the basics of automata theory (finite state machines, 
pushdown automata and Turing machines), and shown the relationships between languages 
and grammars within the Chomsky hierarchy. The module concludes by looking 
at diagonalisation and the Entscheidungsproblem. 
 
Forms of media: 
 
Lectures plus accompanying practical sessions. Teaching in seminar format with writing 
on the board, overhead projection and PC-based projection. There should also be scope 
to discuss unresolved questions and problems.  
Materials for lectures and practical sessions provided in printed and/or electronic format: 

 Brief lecture notes.  

 Practical exercises. 



Module Handbook, meti B.Sc.  
 

07.12.2015 
 25 

Literature: 
 

 Abelson, Harold; Sussman, Gerald Jay; Sussman, Julie (2001): Struktur und 
Interpretation von Computerprogrammen. Eine Informatik-Einführung. 4th edition, 
revised. Berlin, Heidelberg: Springer (Springer-Lehrbuch). 

 Hämmerlin, Günther; Hoffmann, Karl-Heinz (1991): Numerische Mathematik. 2nd 
edition. Berlin: Springer (Grundwissen Mathematik, 7). 

 Hollas, Boris (2007): Grundkurs Theoretische Informatik mit Aufgaben und 
Prüfungsfragen. 1st edition. Heidelberg, Munich: Elsevier Spektrum Akad. Verl 
(Hochschultaschenbuch). 

 Hopcroft, John E.; Ullman, Jeffrey D. (2000): Einführung in die Automatentheorie, 
formale Sprachen und Komplexitätstheorie. 4th edition, revised. Munich, Vienna: 
Oldenbourg. 

 Hromkovič, Juraj (2011): Theoretische Informatik. Formale Sprachen, Berechenbarkeit, 
Komplexitätstheorie, Algorithmik, Kommunikation und Kryptographie. 4th edition, 
updated. Wiesbaden: Vieweg+Teubner (SpringerLink: Bücher). 

 Schöning, Uwe (2008): Theoretische Informatik - kurz gefasst. 5th edition. 
Heidelberg: Spektrum Akademischer Verlag (Hochschultaschenbuch). 

 Wegener, Ingo (2005): Theoretische Informatik. Eine algorithmenorientierte 
Einführung. 3rd edition, revised. Wiesbaden: Teubner (Lehrbuch Informatik). 
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Module: Formal Methods 2, Practical Sessions 
  
Code: MTIB22 
  
Subtitle:  
  
Course elements: Practical sessions  
  
Semester: Summer semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 

Prof. Bernhard Mößner 
Prof. Cristóbal Curio 

  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

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

Practical sessions  2 SWS 

  
Total hours: Contact time    30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: MTIB11, MTIB12, MTIB13, MTIB14 
  
Mode of assessment: Practical sessions, ungraded 
  
 
 
Module objectives: 
 
This module is made up of practical sessions accompanying the lectures that are given 
in Formal Methods 2 (MTIB21). Students are expected to understand problems drawn from 
the areas of automata theory, substitution systems, iterative functions, recursive functions, 
numerical mathematics and notation, and must be able to work through them independently. 
 
Learning outcomes: 
 
Knowledge: 
 
Structure of formal languages, grammars, automata theory, substitution as a calculation 
concept based on the example of word generation and lambda calculus. Notation 
on a computer. Numerical mathematics with floating-point numbers. 
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Skills: 
 
Converting grammars in state machines into languages and then back into grammars, based 
on the language elements in the Chomsky hierarchy as far as possible. Formalising iterative 
and recursive problems in formal languages. 
 
Competencies: 
 
Using programming languages to formalise real-world problems; understanding the 
limitations of computability in practice; reducing the problem to the Entscheidungsproblem. 
Understanding the computer as a machine. Identifying decidable/undecidable problems. 
Problem abstraction. Evaluating the numerical stability of algorithms. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Application of the principles of formalising real-world 
problems 

Graded 
practical tasks 

LO2 Identification of the limitations imposed on computability Graded 
practical tasks 

LO3 Understanding that the concept of a problem 
in calculation contexts leads back to the 
Entscheidungsproblem 

Graded 
practical tasks 

LO5 Problem concept abstraction Graded 
practical tasks 

LO4 Understanding of the mechanics of computing Graded 
practical tasks 

LO5 Understanding of the principles of algorithm stability Graded 
practical tasks 

LO6 Model calculations by means of discrete state 
changes and substitution 

Graded 
practical tasks 

 
 
Content: 
 
The practical sessions involve tasks in the areas of iterative and recursive sequences, 
convergence of sequences, computer notation, calculation using floating-point numbers, 
word generation using grammars, plus deterministic and non-deterministic finite state 
machines and Turing machines.  
 
Forms of media: 
 
Students work through written and PC-based exercises in their own time, either individually 
or in groups. Some tasks are set by students or lecturers during practical sessions by writing 
them on the board. There should also be scope to discuss unresolved questions and 
problems.  
Materials for lectures and practical sessions provided in printed and/or electronic format: 

 Practical exercises. 
 
Literature: 
 
 

 Abelson, Harold; Sussman, Gerald Jay; Sussman, Julie (2001): Struktur und 
Interpretation von Computerprogrammen. Eine Informatik-Einführung. 4th edition, 
revised. Berlin, Heidelberg: Springer (Springer-Lehrbuch). 

 Aho, Alfred V. (2008): Compiler. Prinzipien Techniken und Werkzeuge. 2nd edition, 
updated. Munich: Pearson Studium (it Informatik). 
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 Hämmerlin, Günther; Hoffmann, Karl-Heinz (1991): Numerische Mathematik. 
2nd edition. Berlin: Springer (Grundwissen Mathematik, 7). 

 Hopcroft, John E.; Motwani, Rajeev; Ullman, Jeffrey D. (2011): Einführung 
in Automatentheorie, formale Sprachen und Berechenbarkeit. 3rd edition, updated. 
Munich: Pearson Studium (it - Informatik). 

 Hromkovič, Juraj (2011): Theoretische Informatik. Formale Sprachen, 
Berechenbarkeit, Komplexitätstheorie, Algorithmik, Kommunikation und 
Kryptographie. 4th edition, updated. Wiesbaden: Vieweg+Teubner (SpringerLink: 
Bücher). 

 Schöning, Uwe (2008): Theoretische Informatik - kurz gefasst. 5th edition. 
Heidelberg: Spektrum Akademischer Verlag (Hochschultaschenbuch). 
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Module: Informatics 2 
  
Code: MTIB23 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Summer semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor'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: MTIB11, MTIB12, MTIB13, MTIB14 
  
Mode of assessment: Lectures: Written examination 
 
 

Module objectives: 

 
This module teaches basic knowledge of object-oriented programming and modelling. 
Building on Informatics I, it looks at advanced solution concepts (such as backtracking), 
algorithms and data structures, and introduces advanced programming concepts such 
as event-controlled architectures and creating graphical user interfaces. The module enables 
students to analyse problems with a medium level of complexity, identify appropriate 
algorithm-based solutions to individual problematic areas, and implement these 
in programming techniques using suitable data structures and algorithms. The lectures 
in this module are supplemented by the Informatics II practical sessions, where the 
theoretical concepts learned in the lectures are applied to practical scenarios. 
 
Learning outcomes: 
 
Knowledge: 
 

 Knowledge of all UML structure and behavioural diagrams, with an emphasis 
on class diagrams, activity diagrams, state diagrams and sequence diagrams. 

 Knowledge of the main screen elements required for a graphical user interface. 

 Knowledge of the signal/slot principle in event-controlled programming. 
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 Knowledge of how backtracking, hashing, maps, pipelines and special graph 
structures work (also in relation to password management in the case of hashing).  

 Basic knowledge of the ISO/OSI layer structure of the Internet. 

 Knowledge of the structure of XML and html files. 

 Knowledge of how a Turing machine works. 

 Knowledge of the structure of Petri nets and how they work. 

 Knowledge of how state machines work. 
 
Skills: 
 
Students are able to perform object-oriented modelling for problems with a low to medium 
level of complexity using UML class diagrams, and implement this in source code. Students 
are able to create graphical user interfaces for medium-sized programs; the elements 
of these interfaces are linked to objects the students have created themselves via event-
controlled programming concepts. Use backtracking to solve new problems, abstract 
problems in the form of graphs and implement solutions on these graphs. They are able 
to distinguish between the various ISO protocol layers and know where the TCP/IP and 
HTML protocols apply. Students are able to use Petri nets and state machines for modelling 
purposes. They can implement state machines in source code.  
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Understand object-oriented modelling of problems with 
a low to medium level of complexity, and implement 
it in source code, as well as create simple class 
diagrams in UML notation. 

Written examination 

LO1 Model sequences using UML behavioural diagrams and 
select diagram forms that are appropriate for the 
problem in question. 

Written examination 

LO2 Model and implement programs based on the principles 
of event-controlled programming.  

Written examination 

LO2 Design graphical user interfaces and, using event-
controlled programming, link these to program elements 
they have created themselves. 

Written examination 

LO3 Use backtracking to solve new problems, abstract 
problems in the form of graphs and implement solutions 
on these graphs. 

Written examination 

LO3 Acquire certainty when dealing with new algorithms and 
the ability to incorporate them into new algorithmic 
solutions. 

Written examination 

LO4 Understand the contexts in which Internet functions are 
used, and name hardware and software components 
that are necessary for creating a network. 

Written examination 

LO4 Create simple XML and HTML files both manually and 
automatically. 

Written examination 

LO5 Model sequences using Petri nets and state machines. Written examination 

LO5 Describe how a Turing machine works. Written examination 

LO5 Model a state machine and implement this 
in programming code. 

Written examination 
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Content: 
 
This module provides an introduction to object-oriented modelling and programming. 
The Unified Modeling Language, UML 2.0, is used for modelling purposes. Students learn 
the main types of UML behavioural and structure diagrams, and the applications in which 
they are used. They learn how to translate these diagrams into actual implementations 
in C++ and Python (LO1). There is an introduction to creating graphical user interfaces, 
using the example of the Qt framework. The concept of event-controlled programming, 
including UML modelling, is examined in depth (LO2). Backtracking, as an advanced method 
of problem solving, is introduced and explained using examples. More complex algorithms 
and data structures (weighted graphs, maps, pipelines, hashing) add to the range 
of methods to which students are exposed (LO3). An introduction to XML, HTML and 
internetworking enables students to serialise data structures and create simple websites 
(LO4). Their understanding of concepts and modelling skills is enhanced through Petri 
networks, state machines and an informal introduction to Turing machines (LO5). 
 
Forms of media: 
 
Teaching in seminar format with PC-based projection and slides, plus demonstration 
of example programs and interactive program development. The slides are made available 
to download at the start of the module and provided as handouts. Algorithms are developed 
on the board. The peer instruction method is used regularly, both to check the students' level 
of knowledge and to encourage students to discuss the contents of the lectures. Small 
theory-based tasks are used in order to put the lecture contents into immediate practice. 
Lectures are recorded on video, allowing them to be watched again as a way of preparing for 
the examination. Exercise sheets, issued weekly, help students carry on applying what they 
have learned in practice. 
 
Literature: 
 
No explicit recommendations, as almost every book on the subject of algorithms and data 
structures is suitable for supplementing what is learned in the lectures. Students are 
introduced to various books on C++ (such as Stroustrup's book on the subject) and are free 
to choose how they wish to tackle them: different authors use different approaches and 
forms of notation, and each of these will be suitable for different students according to their 
own learning style and prior knowledge of the subject.  
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Module: Informatics 2, Practical Sessions 
  
Code: MTIB24 
  
Subtitle:  
  
Course elements: Practical sessions 
  
Semester: Summer semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

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

Practical sessions   2 SWS 

  
Total hours: Contact time    30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: MTIB11, MTIB12, MTIB13, MTIB14 
  
Mode of assessment: Practical sessions, ungraded 
 
 
Module objectives: 
 
This module teaches practical knowledge of object-oriented programming as well as event-
controlled programming in the languages C++ and Python. Examples of advanced 
algorithms and data structures are implemented in these languages. Students learn how 
to implement the object-oriented programming concepts they are taught in the Informatics 
2 lectures and create source code on the basis of UML diagrams. They are expected 
to acquire the ability to create programs with graphical user interfaces (Qt) independently. 
 
Learning outcomes: 
 
Knowledge: 
 

 Knowledge of key elements of the C++ programming language, including the 
Standard Template Library (e.g. maps). 

 Knowledge of object-oriented approaches in the Python programming language. 

 Knowledge of the Qt framework in the context of event-controlled programming 
of graphical user interfaces. 

 Knowledge of how exceptions work.  
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Skills: 
 
After completing this module, students will be able to create event-controlled programs with 
graphical user interfaces. They will be able to use the object-oriented possibilities afforded 
by the programming languages C++ and Python to transpose situations modelled using the 
UML to computer programs. 
 
Competencies: 
 
Students are able to implement even new algorithms with a medium level of complexity 
in the programming languages Python and C++, using an object-oriented approach. They 
are able to design graphical user interfaces independently, with the ability to both use 
Qt Designer tools and create user interfaces on a purely programmatical level. They are able 
to design more error-tolerant source code using exception handling. They are able 
to serialise data structures using XML and create HTML files. 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1, 3 Implement even new algorithms with a medium level 
of complexity in the programming languages Python 
and C++, using an object-oriented approach. 

Weekly exercise 
sheets 

LO2 Design graphical user interfaces, with the ability to both 
use Qt Designer tools and create user interfaces 
on a purely programmatical level. 

Weekly exercise 
sheets 

LO1, 3 Design more error-tolerant source code using 
exception handling. 

Weekly exercise 
sheets 

LO3 Serialise data structures using XML and create 
HTML files. 

Weekly exercise 
sheets 

 
 
Content: 
 
LO1 teaches the language concepts used during object-oriented programming in C++ and 
Python. Simple UML models are implemented in these languages and students practise the 
correct use of attributes and methods. Students are shown examples of inheritance, 
overloading and polymorphism, and put them into practice. Using the example of the 
Qt framework, LO2 demonstrates the signal/slot principle that is applied in event-controlled 
programming in C++ and Python, and students are given the opportunity to put this into 
practice. Students create their own graphical user interfaces and link screen elements 
to objects they have created themselves. Working on the basis of these principles, advanced 
algorithms and data structures taught in the Informatics 2 lectures are then illustrated 
in practice in LO3.  
 
Forms of media: 
 
The module consists of short keynote presentations (5 to 10 minutes), with practical work 
relating to the concepts carried out immediately afterwards. A web-based programming 
environment is provided, allowing students to gain instant feedback on their progress and 
helping them to carry out tasks successfully. To accommodate different levels of prior 
knowledge and learning speeds, practical exercises are usually conducted at three difficulty 
levels, ensuring that very advanced students are given a challenge but still allowing those 
at beginner level to feel motivated by achieving their first successful results. 
The programming activity itself is supervised by lecturers in this field and several assistants, 
ensuring that feedback and support can be provided immediately.  
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Literature: 
 
No explicit recommendations, as almost every book on the subject of algorithms and data 
structures is suitable for supplementing what is learned in the lectures. Students are 
introduced to various books on C++ (such as Stroustrup's book on the subject) and are free 
to choose how they wish to tackle them: different authors use different approaches and 
forms of notation, and each of these will be suitable for different students according to their 
own learning style and prior knowledge of the subject.  
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Module: Business Administration 
  
Code: MTIB25 
  
Subtitle:  
  
Course elements: Lectures  

 
  
Semester: Summer semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Dr Daniel Dürr, MBA 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

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

Lectures   2 SWS 
 

  
Total hours: Contact time   30 hours 

Independent study  60 hours 
  
Credits: 3 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: MTIB15, MTIB16 
  
Mode of assessment: Lectures:  Project work 
 
 
Module objectives: 
 
Because of the particular way in which the German healthcare system is structured, healthcare 
service providers are subject to not only financial pressures, but also the general requirement 
to afford every patient the best possible standard of care. Although they are not transparent, 
the costs associated with meeting these needs – and how they are financed – are a crucial part 
of understanding how the healthcare system works at a basic level. In particular, this module 
aims to show the business administration processes that are involved in a highly diversified, 
costly medical system in industrialised countries such as Germany. 
 
Learning outcomes: 
 
Knowledge: 
 
Reasons for ambivalence concerning financial considerations in the healthcare sector, and 
what forms these considerations take. Legal caps on service providers' budgets vs how 
companies on the free market conduct their financial activities. Regulated vs deregulated 
aspects of healthcare and how they affect the ways in which service providers and suppliers 
operate financially. Basic business administration methods for managing companies. 
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Skills: 
 
Principles of financial and business planning for companies in the healthcare sector; 
creating, reading and understanding business plans. Estimating cost items; communicating 
information on business administration contexts. Acquiring information in order to determine 
key business data. 
 
Competencies: 
 
Although this subject is not an area of medical-technical informatics that is directly technical, 
it affects how technical processes are conducted as well as how projects are implemented 
and financed. For this reason, it implicitly relates to all non-theoretical modules and teaches 
knowledge that is relevant to both studies and practice later on. This knowledge is assessed 
by means of a project in which students work independently to create and present a plan for 
a service provider operating in the healthcare sector. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Be familiar with basic business administration terms Project work 

LO2 Grasp the principles of profitability assessments in the 
healthcare sector 

Project work 

LO3 Be familiar with planning and controlling instruments  Project work 

LO4 Understand how medical service providers manage 
expenditure and revenue 

Project work 

LO5 Understand the financial activities of medical service 
providers 

Project work 

LO6 Grasp the significance of the healthcare sector within 
the economy 

Project work 

 
Content: 
 
This module teaches the principles involved in planning business administration activities and 
documenting companies and projects in the healthcare sector. It shows students practical 
methods of creating a business plan for a company operating in the healthcare sector. 
 
Forms of media: 
 
Face-to-face lectures, plus presentations by students of the business documentation they 
have worked on in groups. 
 
Literature: 
 

 Frodl, Andreas (2013): BWL für Mediziner. Betriebswirtschaftslehre für Studium und 
Selbststudium. 2nd edition. Berlin: de Gruyter. 

 Grethler, Anja; Schmitt, Wolfgang (2014): Betriebswirtschaftslehre für Kaufleute 
im Gesundheitswesen. Stuttgart: Thieme. 
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Module: Medical-Technical Informatics Standards 
and Processes 

  
Code: MTIB26 
  
Subtitle: Standards and Processes in MIT 
  
Course elements: Lectures 
  
Semester: Summer semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 

Prof. Oliver Burgert 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor'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: None 
  
Mode of assessment: Lectures:  Project work 
 
 
Module objectives: 
 
Modern medicine relies on constant interaction and communication between the people and 
institutions it involves. This activity takes place on a clinical, administrative and 
organisational level, and it may relate to one specific domain or straddle multiple domains. 
Without the assistance of computers, it would not be possible to manage these processes 
or even carry them out at all in cases where large quantities of data are involved. 
The purpose of this module is to familiarise students with these processes. This focuses 
on understanding the basic difference between the associative/situational procedure that 
is applied in medicine and the formal/causal approach taken in informatics. 
Students learn how to identify this difference and deal with it using constructive methods. 
They are also required to understand the key role that interfaces and their complexity levels 
play; without these interfaces, it would not be possible for Germany's current healthcare 
system to function at all. Additionally, students must acquire specific practical knowledge 
that is required to carry out individual processes, and become familiar with terminology and 
technical implementations. 
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Learning outcomes: 
 
Knowledge: 
 
This module provides a broad overview of systematic procedures in the healthcare system 
that are supported and/or enabled by informatics techniques. It focuses on knowledge 
of processes and the structured representation and communication of medical information 
and documentation. It teaches existing implementations in medical information systems, 
committees and entities, and presents new concepts. One of the key insights is the constant 
state of change in medical knowledge and how information processing systems take this into 
account. Students are also made familiar with the entities and structures involved in the 
healthcare system. 
 
Skills: 
 
Using practical examples, students are taught how to handle dynamic, interrupted and 
asynchronous processes, how to present information in a structured format, and how 
to communicate time-limited knowledge. They learn how to read, understand and evaluate 
documentation for concrete processes and standards, with regard to the ways in which 
knowledge and processes in the healthcare sector are constantly evolving. Students are 
able to evaluate new developments and information relating to areas of clinical application, 
and link them to developments and information of which they were previously aware. They 
have the opportunity to practise information acquisition methods. 
 
Competencies: 
 
Students recognise the opportunities presented and limitations imposed by using information 
logistics methods in a medical environment. They develop an awareness of the semantic 
gap between formal/causal procedures in informatics and situational/associative information 
processing in medicine. Students are able to deal with clinical discussion partners 
competently within the context of a requirements analysis. They are able to identify the 
actual complexity of medical requirements that have been formulated imprecisely, and 
specify potential solutions for these. On a general level, students are able to deal with 
developments and paradigm shifts in healthcare with regard to formal procedures. This 
is assessed in the form of a project in which students in small groups work on a subject that 
is new to them. 
Their work is presented and evaluated in the form of a presentation and a written report. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Be familiar with information logistics methods and how 
they are used in a medical environment  

Project work 

LO2 Be able to assess the limitations of IT support Project work 

LO3 Understand the semantic gap between 
situational/associative medical knowledge and 
formal/causal information processing 

Project work 

LO4 Understand imprecisely formulated requirements 
in medical applications and translate them into 
concrete IT methods 

Project work 

LO5 Be familiar with the specific features of communication 
between medical and technical experts, and 
accommodate this in a constructive way 

Project work 

LO6  Be aware of paradigm shifts in medicine and the 
principle of asking the right questions 

Project work 
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 Lehmann, Thomas Martin (2005): Handbuch der medizinischen Informatik. 
2nd edition, fully revised. Munich, Vienna: Hanser. 

   

Content: 
 

 Structures, processes and information systems in a hospital and medical practice; 
structure of the German healthcare system and which entities it involves  

 Medical terminology  

 Coding systems such as ICD 10, SNOMED, MeSH and DRG, and documentation 
of medical information in electronic patient records  

 Financing for service providers in the healthcare system; principles of statutory and 
private medical insurance  

 Process analysis and documentation; concepts and solutions associated with 
telemedicine; clinical and organisational processes used in specialist areas such 
as operating theatres  

 Data protection and IT law in medicine; the German Medical Devices Act; logistics 
and materials handling  

 Guidelines and emergency medicine; asynchronous interfaces: DICOM, HL7, xDT, 
the IHE Framework. 

 
Forms of media: 
 
Face-to-face lectures including examples of solutions to problems and practical exercises. 
Experts working in practice deliver guest lectures on selected topics that are encountered 
in their everyday activities. Students receive slide notes with the content. 
 
Literature: 
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Module: Practical Introduction to Clinical Systems 
Operation 

  
Code: MTIB27 
  
Subtitle:  
  
Course elements: Practical sessions 
  
Semester: Summer semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

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

Lectures   2 SWS 

  
Total hours: Contact time   30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: None 
  
Mode of 
assessment: 

Practical sessions, ungraded 

 
 
Module objectives: 
 
The majority of students at this stage will only be familiar with desktop systems or mobile 
devices running individual applications with graphical user interfaces. This module 
is designed to take a first look at server-based applications and system landscapes. It aims 
to teach students that server systems account for the vast majority of computing capacity, 
and that they are fundamentally based on different concepts of system maintenance and 
design. In particular, it aims to show them how to distinguish between virtualised thin client 
applications and desktop-based fat client applications. Students are made familiar with the 
importance of networking and visualisation, without which it would not be possible to use 
clinical systems at all, let alone maintain them. A major learning objective of this module 
is to teach students that most server systems do not have graphical user interfaces, but 
instead are handled entirely using command lines. The system knowledge required for this 
is one of the learning outcomes of the degree programme, and is taken to an increasingly 
advanced level as students progress. 
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Learning outcomes: 
 
Knowledge: 
 

 Basic terms associated with clinical IT landscapes, and the structure of clinical data 
processing systems. 

 Virtualisation methods and software system components for clinical applications.  

 Authorisation and access management.  

 Structure of data processing centres and communication infrastructure up to the point 
at which the service is delivered. 

 Server concepts. 

 Server systems and hypervisors. 

 Server systems account for far more applications than desktop systems. 
 
Skills: 
 
Installation of a virtual hypervisor system environment using a POSIX-based server 
operating system; setup of a clinical information system via remote maintenance access 
on the virtual server. Access to the system and creation of a case via a client on any 
operating system. Operating a system via a console, without a graphical user interface.  
 
Competencies: 
 
Understand virtualised system environments as a solution concept for clinical IT landscapes. 
Understand and implement client/server solution concepts. Identify practical solutions for 
service delivery. These competencies are assessed by students showing that they are able 
to set up and configure a system environment in a hypervisor, install a clinical information 
system on this basis, and create an example of a case. They do so within small groups 
as part of supervised practical sessions. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Understand virtualised system environments as a solution 
concept for clinical IT landscapes. 

Practical sessions 

LO2 Understand and implement client/server solution concepts. Practical sessions 

LO3 Identify practical solutions for service delivery. Practical sessions 

LO4 Be familiar with server setup, operation and operating 
concepts. 

Practical sessions 

LO5 Gain initial experience of setting up and maintaining 
virtualised systems.  

Practical sessions 

LO6 Recognise the need to find solutions for tasks even 
in cases where documentation is incomplete and the 
software is unfamiliar, and the need to develop 
problem-solving skills. 

Practical sessions 

 
 
Content: 
 
Clinical IT system landscapes and architectures of distributed information systems; server farms; 
hypervisors; and operating concepts of POSIX operating systems. Configuration of a hypervisor; 
installing an operating system and installing an information system on a server farm. 
 
Forms of media: 
 
Face-to-face lectures in order to introduce and teach concepts, followed by supervised 
practical sessions in small groups so that students can implement the system installation 
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knowledge they have acquired. Visit to a data processing centre containing all the necessary 
structural and organisational resources. 
 
Literature: 
 

 Barrett, Daniel J. (2012): Linux - kurz & gut. 2nd edition. Beijing, Cologne: O'Reilly 
(O'Reillys Taschenbibliothek). 

 Tiemeyer, Ernst; Bergmann, Robert (2013): Handbuch IT-Management. Konzepte 
Methoden Lösungen und Arbeitshilfen für die Praxis; [neu: IT-
Anforderungsmanagement Informations- und Datenmanagement Cloud-Computing]. 
5th edition, revised and expanded. Munich: Hanser. 

 Zimmer, Dennis (2012): VMware vSphere 5. Das umfassende Handbuch; [Installation 
Konfiguration Administration; Storage-Design und Storage-Konfiguration NetApp EMC²; 
Netzwerk Backup Ausfallsicherheit Cluster Lizenzierung u.v.m.; inkl. Umstieg von ESX 
nach ESXi]. 2nd edition, updated. Bonn: Galileo Press (Galileo Computing). 
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Module: Informatics 3 
  
Code: MTIB31 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Winter semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics, 

compulsory subject, 3rd 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): 

At least 50 credits 

 
Recommended prerequisites: 

 
MTIB13, MTIB14, MTIB23, MTIB24 

  
Mode of assessment: Lectures: Written examination 
 
 

Module objectives: 
 
During this module, students are expected to become familiar with three additional 
areas of applied technical informatics, and enhance their knowledge of them through 
practical exercises:  

 Principles of digital technology  

 Object-oriented programming with Java  

 Principles of operating systems 
 
Learning outcomes: 
 
Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
 
Digital technology: 

 History of digital processor development 

 Structure and function of processors using Harvard or Neumann architecture 

 Links between the function of a CPU and its implementation using simple logic gates 
and storage elements 
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 Boolean algebra applications in digital technology 

 Basic logic gate 

 Function and purpose of simple digital combinational circuits 

 Difference between Mealy and Moore machines 

 Structure and function of various simple storage elements (latches and flip-flops) 

 Use of storage elements to structure basic sequential logic (counters and shift registers) 

 Structure of storage chips 
 
Object-oriented programming in Java: 
 

 Java architecture and development cycle 

 Basic language elements 

 Creating classes 

 Applying polymorphism in the case of Java classes 

 Meaning and content of the main class libraries 

 Multithreading in Java  
 
Operating systems: 
 

 History of operating system development 

 Purpose and basic functions of an operating system 

 Function of a multitasking operating system (cooperative or preemptive) 

 Requirements for real-time operating systems 

 Concurrency properties 
 
 
Skills: 
 
During the module, students are expected to acquire, consolidate and apply the following skills: 
 
Digital technology: 

 Minimising Boolean equations using the Laws of Boolean Algebra 

 Using Karnaugh maps to minimise Boolean functions 

 Generating Mealy machines by creating a truth table, deriving minimised switching 
functions, and implementing the machine in the form of digital sequential logic 

 
Object-oriented programming with Java: 

 Creating and executing console programs without an IDE by directly calling Java 
Development Kit (JDK) programs 

 Creating and implementing object-oriented designs using Java 

 Creating concurrent programs 
 
Operating systems: 

 Programming simple multithreading applications using Java and the synchronisation 
mechanisms required for concurrency 

 Calling basic operating system commands via the Microsoft command shell 

 Creating simple batch files  
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Competencies: 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 
 

 
Content: 
 
Informatics 3 forms a bridge between the knowledge of creating software programs that 
students have acquired to date and the question of which technical methods can be used 
to execute software programs, as well as which requirements apply. It does so by teaching 
students basic knowledge of digital technology, which will allow them to understand the 
relationship with storage module and processor functions later on. Building on their 
knowledge of functions and the technical implementation of simple state machines, students 
are expected to gain an understanding of technical implementations ranging from simple 
sequential programs to the use of multitasking operating systems. The programming 
language Java provides a suitable way of demonstrating and testing how processes and 
threads are used concurrently. However, this requires students to have acquired a basic 
knowledge of Java beforehand. The lecture component is accompanied by the Informatics 3, 
Practical Sessions module, which uses practical exercises to consolidate what students 
have learned. 
 
 

LO# Learning outcome (LO) Assessed through 

LO1 Digital technology: from digital circuits to computer 
architecture 
Ability to derive Boolean equations from digital 
combinational circuit configurations, and minimise them 
Ability to trace Boolean equations back to the disjunctive 
normal form and transpose them to a combinational circuit 
by configuring AND as well as OR gates  
Ability to understand the function of basic digital 
combinational circuits and apply them 
Ability to implement simple Mealy machines 
as sequential logic 
Ability to understand the function of basic sequential 
logic and apply it 
Ability to understand the basic principles and methods 
involved in using digital storage systems 

Written examination 

LO2 Programming in Java: 
Competent handling of Java syntax 
Implementation of the Java development cycle  
Design and implementation of object-oriented classes 
in Java 
Application of polymorphism features when designing 
object-oriented classes 
Use of Java standard libraries when using streams, file 
I/O and concurrency  

Written examination 

LO3 Operating systems: 
Use of multitasking operating system properties when 
developing programs using Java 
Knowledge of potential applications for suitable 
synchronisation mechanisms in the case of multithreading 
and multitasking  

Written examination 
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Forms of media: 
 
Students receive the slides to be used in the lectures via the RELAX learning platform. They can 
then add their own notes to these during the lectures. Supplementary sheets on specific topics, 
and designed to accompany the lectures, are provided before lectures via RELAX. These are 
intended to stimulate active participation and students can add to them during lectures.  

 

Literature: 

 Habelitz, Hans-Peter (2013): Programmieren lernen mit Java. [keine Vorkenntnisse 
erforderlich; vom ersten Programm bis zur fertigen Anwendung; mit vielen 
Übungsaufgaben und Musterlösungen; inkl. Objektorientierung GUIs Datenbanken 
u.v.m.; aktuell zu Java 7; DVD-ROM inkl. Java Standard Edition 7 und allen 
Beispielprogrammen]. 1st edition; 2nd reprint, revised. Bonn: Galileo Press (Galileo 
Computing). 

 Herold, Helmut; Lurz, Bruno; Wohlrab, Jürgen (2007): Grundlagen der Informatik. 
Praktisch technisch theoretisch. 2007 edition (without CD-ROM). Munich: Pearson 
Studium (it - Informatik). 

 Liguori, Robert; Liguori, Patricia (2014): Java - kurz & gut [deals with Java 8]. 
2nd edition. Beijing, Cologne: O'Reilly (O'Reillys Taschenbibliothek). 

 Schiedermeier, Reinhard (2010): Programmieren mit Java. 2nd edition, updated. 
Munich [et al.]: Pearson (it Informatik). 

 Schneider-Obermann, Herbert; Mildenberger, Otto (2006): Basiswissen der Elektro-, 
Digital- und Informationstechnik. Für Informatiker Elektrotechniker und 
Maschinenbauer. Wiesbaden: Vieweg+Teubner (SpringerLink: Bücher). 

 Tietze, Ulrich; Schenk, Christoph; Gamm, Eberhard (2010): Halbleiter-
Schaltungstechnik. 13th edition, newly revised. Berlin, Heidelberg: Springer. 

 
 
 
  



Module Handbook, meti B.Sc.  
 

07.12.2015 
 47 

Module: Informatics 3, Practical Sessions 
  
Code: MTIB32 
  
Subtitle:  
  
Course elements: Practical sessions 
  
Semester: Winter semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics, 

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

Practical sessions  2 SWS  
 

Total hours: Contact time   30 hours 
Independent study  120 hours 

  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

At least 50 credits 
 

Recommended prerequisites: MTIB13, MTIB14, MTIB23, MTIB24 
  
Mode of assessment: Practical sessions 
 
 
Module objectives: 
 
The practical sessions in this module are designed to help students enhance the knowledge 
of methods they have acquired. They start by teaching students how to use tools that will 
become highly relevant when they embark on their future careers. They also teach students 
how to use the programming language Java and consolidate the knowledge of digital 
technology and operating systems they acquire during the lecture component of Informatics 
3. 
 
Learning outcomes: 
 
Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
 

 Handling Boolean combinational circuits and sequential logic 

 Function, purpose and potential applications of software configuration management 

 Basic elements of the programming language Java 

 Significance and use of Unicode 

 Understanding of Java SDK messages when compiling and debugging programs 
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 Use of multitasking in Java 

 Use of streams for file I/O in Java 
 
Skills: 
 
During the module, students are expected to acquire, consolidate and apply the following skills: 
 

 Creating Java programs with direct use of JDK tools via the Windows command 
console 

 Using the Notepad++ editor to create Java source code files 

 Using Eclipse to create and debug Java programs 

 Creating UML diagrams using the UMLet graphics tool 

 Using SVN via the Windows command console to manage software project versions 

 Using TortoiseSVN to manage programming project versions 

 Creating software documentation via Javadoc 

 Using the Java Archive program to create program packages 

 Creating programs with concurrent threads 

 File I/O in Java 
 
 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 

 
 
 

LO# Learning outcome (LO) Assessed through 

LO1 Designing and analysing basic digital circuits Artifact 

LO2 Setting up and creating a virtual machine (such 
as VMware or VirtualBox) as a development platform 
for the Java SDK as well as the Subversion and UMLet 
software tools  

Artifact 

LO3 Using the Subversion configuration management tool 
via the front-end TortoiseSVN 

Artifact 

LO4 Creating Java console programs Creating program variants 
using configuration management (branching, merging)  

Artifact 

LO5 Close-to-hardware programming in order to shape 
register contents using Boolean operations 

Artifact 

LO6 Programming a Mealy machine using the Eclipse IDE Artifact 

LO7 Using bit operations in Java to simulate digital 
sequential logic 

Artifact 

LO8 Creating programs with command line parameters in Java 
Creating software documentation using Javadoc 

Artifact 

LO9 Accommodating specific features of the Java SDK 
in order to prevent programming errors; exception 
handling; using the Java Archive program 

Artifact 

LO10 Creating programs using classes and objects Artifact 

LO11 Applying polymorphism Artifact 

LO12 File I/O Artifact 

LO13 Multithreading in Java Artifact 
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Content: 
 
The module content is based on the descriptions provided above. Students receive tasks 
on which they are expected to work by themselves both during the module hours and in their 
own time. The findings gained from their work are assessed and form the basis for the 
module grade. 
 
Forms of media: 
 
For each learning unit, students receive an exercise in the form of a multi-page worksheet. 
The content of this is explained and worked through during the practical sessions. Students 
must submit their work for assessment by a given deadline, via the RELAX learning platform. 
Previously completed solution sheets are provided to help with this. 
At the start of the next practical unit, students demonstrate their key findings from the tasks 
using their own proposed solutions. These are then discussed and compared with 
an example solution where applicable.  
 
Literature: 

 Habelitz, Hans-Peter (2013): Programmieren lernen mit Java. [keine Vorkenntnisse 
erforderlich; vom ersten Programm bis zur fertigen Anwendung; mit vielen 
Übungsaufgaben und Musterlösungen; inkl. Objektorientierung GUIs Datenbanken 
u.v.m.; aktuell zu Java 7; DVD-ROM inkl. Java Standard Edition 7 und allen 
Beispielprogrammen]. 1st edition; 2nd reprint, revised. Bonn: Galileo Press (Galileo 
Computing). 

 Liguori, Robert; Liguori, Patricia (2014): Java - kurz & gut [deals with Java 8]. 
2nd edition. Beijing, Cologne: O'Reilly (O'Reillys Taschenbibliothek). 

 Schiedermeier, Reinhard (2010): Programmieren mit Java. 2nd edition, updated. 
Munich [et al.]: Pearson (it Informatik). 

 Java SDK documentation: http://docs.oracle.com/javase/8/docs/  
 
  

http://docs.oracle.com/javase/8/docs/
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Module: Databases 
  
Code: MTIB33 
  
Subtitle:  
  
Course elements: Lectures  
  
Semester: Winter semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Peter Hertkorn 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 3rd 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): 

At least 50 credits 

  
Recommended prerequisites: MTIB11, MTIB12, MTIB13, MTIB14, MTIB23, MTIB24 
  
Mode of assessment: Lectures: Written examination 
 
 
Module objectives: 
 
Students acquire knowledge of how database systems and various database technologies 
work. They understand the underlying principles, methods and techniques, and are able 
to put the theoretical knowledge they have learned into practice. Passing this module should 
ensure that, as students continue in their studies, they are able to design a database using 
a systematic approach, weigh up modelling decisions, as well as construct and use 
databases with the assistance of database and programming languages. 
 
Learning outcomes: 
 
Knowledge: 
 

 Be able to explain the tasks and goals associated with a database system. 

 Be able to demonstrate the architecture of database systems. 

 Be able to describe the stages in designing a database. 

 Be familiar with various data models and be able to explain the differences between 
them. 

 Be familiar with methods of modelling real-world contexts. 

 Be familiar with methods of mapping a semantic data model to a relational model. 
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 Be able to explain the causes of data anomalies and be familiar with techniques for 
preventing them. 

 Be familiar with the concepts and elements of database languages. 

 Be able to explain the basic properties of transactions. 

 Be able to illustrate problems caused by concurrency and be familiar with techniques 
for avoiding them. 

 Be familiar with methods of accessing a database from an application program. 

 Be able to explain the properties of object-relational databases. 

 Be familiar with methods of storing semi-structured data. 

 Be able to describe the concepts underpinning more recent developments, such 
as NoSQL databases, and explain how they differ from relational database systems. 

 
Skills: 
 
Students analyse the requirements for a specific problem and create a semantic data model 
on this basis. They derive a relational model from the semantic data model. Students are 
able to assess the quality of the relational model and apply techniques for preventing data 
anomalies. They create and modify relational database schemas using database languages, 
and formulate queries for databases as well as modifications to databases. They apply 
various methods of managing concurrent transactions. They create database schemas and 
queries for object-relational databases, as well as queries for semi-structured data on the 
basis of XML extensions to the relational model. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Apply various methods for the systematic design of databases. Written 
examination 

LO2 Evaluate modelling alternatives when creating databases. Written 
examination 

LO3 Create databases for various data models using database 
languages. 

Written 
examination 

LO4 Formulate database queries for specific requirements. Written 
examination 

LO5 Evaluate alternative options for database queries and 
assess them with regard to performance.  

Written 
examination 

LO6 Analyse transactions with regard to concurrency problems 
and apply suitable methods of multi-user synchronisation. 

Written 
examination 

LO7 Evaluate and grasp current developments in database systems. Written 
examination 

 

 
Content: 
 
The lectures in this module introduce students to this subject by explaining how database 
systems are used, and explaining the basic architecture model that underpins them. 
It systematically works through the individual stages of designing a database on the basis 
of a case study (LO1). The entity relationship model is used for semantic data modelling 
purposes (LO1, LO2). The module deals with the theory and the practical design rules 
associated with the relational model (LO1, LO2). The data manipulation and definition 
language SQL is used to create database schemas and develop database queries (LO3–5). 
Transaction concepts and synchronisation mechanisms are explored in order to help 
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students understand database functions (LO6). In addition to classic relational databases, 
the module considers object-relational databases and XML extensions for the relational 
model (LO3, LO4). It also compares more recent developments – such as NoSQL databases 
– and their properties with those of relational database systems (LO7). It shows students 
how to access databases from within an application, using examples of programs to explain 
this. 
 
Forms of media: 
 
The teaching material consists of slide notes presented in electronic format, exercise sheets 
and examples of programs. Teaching in seminar format with information written on the 
board, PC-based projection and presentation slides with illustrative examples of theoretical 
content, plus demonstration of example programs and interactive program development. 
 
Literature: 
 

 Beaulieu, Alan (2009): Learning SQL. 2nd ed. (online). Sebastopol: O'Reilly Media (EBL-
Schweitzer). Available online at http://swb.eblib.com/patron/FullRecord.aspx?p=443242. 

 Connolly, Thomas M.; Begg, Carolyn E. (2015): Database systems. A practical 
approach to design implementation and management. 6th ed., global ed. Boston: 
Pearson (Always Learning). 

 Date, Chris J. (2004): An introduction to database systems. 8th ed., internat. ed. 
Boston, Munich: Pearson Addison-Wesley. 

 Elmasri, Ramez; Navathe, Sham (2010): Fundamentals of database systems. 6th ed. 
Upper Saddle River, N.J., Harlow: Pearson Education. 

 Garcia-Molina, Hector; Ullman, Jeffrey D.; Widom, Jennifer (2009): Database 
systems. The complete book. 2nd ed., internat. ed. Upper Saddle River, NJ: Pearson 
Prentice Hall. 

 Kemper, Alfons; Eickler, André (2013): Datenbanksysteme. Eine Einführung. 
9th edition, expanded and updated. Munich: Oldenbourg. 

 Kemper, Alfons; Wimmer, Martin (2012): Übungsbuch Datenbanksysteme. 
3rd edition, updated and expanded. Munich: Oldenbourg. 

 Saake, Gunter; Sattler, Kai-Uwe; Heuer, Andreas (2013): Datenbanken. Konzepte 
und Sprachen. 5th edition. Heidelberg, Munich, Landsberg, Frechen, Hamburg: mitp. 

 Sadalage, Pramod J.; Fowler, Martin (2012, c2013): NoSQL distilled. A brief guide to the 
emerging world of polyglot persistence. Upper Saddle River, NJ: Addison-Wesley. 
Available online at http://proquest.tech.safaribooksonline.de/9780133036138. 

 Vonhoegen, Helmut (2013): Einstieg in XML. Grundlagen Praxis Referenz; [für 
Anwendungsentwicklung und E-Publishing; Transformation Formatierung; 
Schnittstellen; XML Schema DTD XSLT CSS XSL XPath DOM SAX SOAP XQuery; 
XForms HTML5 EPUB]. 7th edition, updated and expanded. Bonn: Galileo Press 
(Galileo Computing). 

 Vossen, Gottfried (2008): Datenmodelle, Datenbanksprachen und 
Datenbankmanagementsysteme. 5th edition, revised and expanded. Munich, Vienna: 
Oldenbourg. 
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Module: Databases, Practical Sessions 
  
Code: MTIB34 
  
Subtitle:  
  
Course elements: Practical sessions 
  
Semester: Winter semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Ms Siegrid Schröder 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

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

Lectures   2 SWS 

  
Total hours: Contact time   30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

At least 50 credits 

  
Recommended prerequisites: MTIB11, MTIB12, MTIB13, MTIB23, MTIB24 
  
Mode of assessment: Lectures: Practical sessions, ungraded 
 
 
Module objectives: 
 
Students acquire knowledge of how database systems and various database technologies 
work. They understand the underlying principles, methods and techniques, and are able 
to put the theoretical knowledge they have learned into practice. Passing this module should 
ensure that, as students continue in their studies, they are able to design a database using 
a systematic approach, weigh up modelling decisions, as well as construct and use 
databases with the assistance of database and programming languages. 
 
Learning outcomes: 
 
Knowledge: 
 

 Be able to explain the types of requirements to which a database system is subject. 

 Be able to describe the stages in designing a database. 

 Be familiar with various data models and be able to explain the differences between them. 

 Be familiar with methods of modelling real-world contexts. 

 Be familiar with methods of mapping a semantic data model to a relational model. 
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 Be able to explain the causes of data anomalies and be familiar with techniques for 
preventing them. 

 Be familiar with the concepts and elements of database languages. 

 Be able to illustrate problems caused by concurrency and be familiar with techniques 
for avoiding them. 

 Be familiar with methods of accessing a database from an application program. 

 Be familiar with extensions to the object-relational model. 

 Be able to explain methods of mapping semi-structured data. 

 Be able to describe the concepts underpinning more recent developments, such 
as NoSQL databases, and explain how they differ from relational database systems. 

 
Skills: 
 
Students formulate requirements for a database system and create a semantic data model 
on this basis. They then derive a relational model from the semantic data model and apply 
normalisation techniques. They create and modify relational database schemas using 
database languages, and formulate queries for databases as well as modifications 
to databases. They analyse the queries to determine how well they are performing and apply 
a range of optimisation methods. They use various methods of controlling concurrent 
transactions. They develop solutions for creating access to the database from an application 
program. They create queries for semi-structured data on the basis of XML extensions to the 
relational model. They formulate queries for NoSQL databases and access them from 
application programs.  
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Systematically design a database by following the various 
stages involved in database design. 

Artifact 

LO2 Create databases using SQL and formulate queries for them. Artifact 

LO3 Analyse SQL queries and optimise their performance. Artifact 

LO4 Evaluate transactions with regard to concurrency problems 
and apply methods of multi-user synchronisation. 

Artifact 

LO5 Create access to databases from an application program. Artifact 

LO6 Use professional tools for designing, structuring and using 
databases. 

Artifact 

LO7 Assess the problems and limitations associated with 
database development. 

Artifact 

 

 
Content: 
 
In this practical module, students apply the knowledge they have acquired in lectures 
to independent work in which they create solutions to exercises as well as solutions for 
creating and using databases. Starting from a task description, they design a database 
by following the stages involved in database design and using suitable tools. This takes 
place in small exercise units (LO1, LO6). When considering problems, they look at a range 
of alternatives and compare them with one another (LO7). The processes involved 
in creating the database schema and developing queries are interactive and script-based. 
They use suitable tools and work on the basis of a standard database system (LO2, LO6). 
This requires students to analyse various ways of optimising queries and evaluate them with 
regard to their runtime (LO3). In order to illustrate the problems associated with concurrent 
queries, students examine concurrent transactions in multi-user operation at various isolation 
levels (LO4). The differences that arise when storing semi-structured data and multi-
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structured data are illustrated using XML extensions to the relational model and NoSQL 
databases. Using development environments, students develop solutions for the purpose 
of accessing databases from an application program (LO5, LO6). 
 
Forms of media: 
 
Students work through exercises relating to the subject of database systems either 
individually or in groups. Students develop models and programs using tools. They are 
supervised by the lecturer. They are required to complete a more extensive piece of work for 
the semester over several weeks, with the intention of introducing them to bigger tasks. 
 
Literature: 
 
 

 Beaulieu, Alan (2009): Learning SQL. 2nd ed. (online). Sebastopol: O'Reilly Media (EBL-
Schweitzer). Available online at http://swb.eblib.com/patron/FullRecord.aspx?p=443242. 

 Connolly, Thomas M.; Begg, Carolyn E. (2015): Database systems. A practical 
approach to design implementation and management. 6th ed., global ed. Boston: 
Pearson (Always Learning). 

 Date, Chris J. (2004): An introduction to database systems. 8th ed., internat. 
ed. Boston, Munich: Pearson Addison-Wesley. 

 Elmasri, Ramez; Navathe, Sham (2010): Fundamentals of database systems. 
6th ed. Upper Saddle River, N.J., Harlow: Pearson Education. 

 Garcia-Molina, Hector; Ullman, Jeffrey D.; Widom, Jennifer (2009): Database 
systems. The complete book. 2nd ed., internat. ed. Upper Saddle River, NJ: Pearson 
Prentice Hall. 

 Kemper, Alfons; Eickler, André (2013): Datenbanksysteme. Eine Einführung. 
9th edition, expanded and updated. Munich: Oldenbourg. 

 Kemper, Alfons; Wimmer, Martin (2012): Übungsbuch Datenbanksysteme. 
3rd edition, updated and expanded. Munich: Oldenbourg. 

 Saake, Gunter; Sattler, Kai-Uwe; Heuer, Andreas (2013): Datenbanken. Konzepte 
und Sprachen. 5th edition. Heidelberg, Munich, Landsberg, Frechen, Hamburg: mitp. 

 Sadalage, Pramod J.; Fowler, Martin (2012, c2013): NoSQL distilled. A brief guide 
to the emerging world of polyglot persistence. Upper Saddle River, NJ: Addison-
Wesley. Available online at http://proquest.tech.safaribooksonline.de/9780133036138. 

 Vonhoegen, Helmut (2013): Einstieg in XML. Grundlagen Praxis Referenz; 
[für Anwendungsentwicklung und E-Publishing; Transformation Formatierung; 
Schnittstellen; XML Schema DTD XSLT CSS XSL XPath DOM SAX SOAP XQuery; 
XForms HTML5 EPUB]. 7th edition, updated and expanded. Bonn: Galileo Press 
(Galileo Computing). 

 Vossen, Gottfried (2008): Datenmodelle, Datenbanksprachen und 
Datenbankmanagementsysteme. 5th edition, revised and expanded. Munich, Vienna: 
Oldenbourg. 
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Module: Multimodal Signal Processing 
  
Code: MTIB35 
  
Subtitle:  
  
Course elements: Lectures  
  
Semester: Winter semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 3rd 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): 

At least 50 credits 

  
Recommended prerequisites: MTIB11, MTIB12, MTIB13, MTIB14, MTIB15, 

MTIB16, MTIB21, MTIB22, MTIB23, MTIB24  
  
Mode of assessment: Lectures:  Written examination, project work 
 
 
Module objectives: 
 
Students are required to understand the practical principles of processing biomedical signals. 
The aim of this is that they are able to understand and implement signal processing methods 
themselves. In turn, this requires a fundamental understanding of formal principles. However, 
the main focus of the module is on discrete and calculable formalisations. Additionally, 
students are required to become familiar with the physical and measurement-related 
principles of key modalities. This covers one, two and three-dimensional methods.  
Students are required to become familiar with the clinical relevance of individual methods, 
the diagnostic strengths and weaknesses of each, and their applications. They are also 
required to develop a basic understanding of the technical processes involved in clinical 
modalities. 
 
Learning outcomes: 
 
Knowledge: 
 
Students are taught the physical and technical principles of signal generation. For this 
purpose, practical examples are used to illustrate how a variable physically changes 
by means of its transformation into voltage/current and subsequent digitisation in an AD 
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converter. The resulting sequence of integral values forms the basis for all subsequent 
processing. For this reason, students are taught basic informatics techniques used when 
storing, managing, evaluating and buffering sequences of an undetermined length, as well 
as techniques for calculating statistical parameters from average to entropy. Working on the 
basis of fundamental calculation rules involving functions, students are taught how to apply 
these when modelling discrete signals. This relates to the important factors of the sampling 
theorem and its significance in discrete processing. Convolution, its implementation 
in practice and application options are illustrated. Students are required to understand 
spectral decomposition by means of Fourier analysis, how it relates to convolution, and 
efficient implementation using FFT. Digital filters and feature extraction represent 
applications of this kind. Students learn the principles of image generation and processing 
in relation to key diagnostic modalities. For this purpose, they gain an understanding 
of transfer from 1D to 2D signals. In addition to linear image processing, non-linear methods 
such as mathematical morphology are demonstrated. Students are required to understand 
how this differs from linear signal processing, on the basis of causal, locally stable 
multiresolution analysis. The module presents technical tools such as compilers and function 
plotters, as well as development frameworks including MATLAB and LabVIEW. 
 
Skills: 
 
Students are able to implement methods for buffered processing of integral value sequences 
in a current, imperative/procedural programming language. This includes basic functions for 
reading in and generating sequences, calculating measured values, histograms and 
convolution. Linear combinations of sine/cosine functions give students the tools they need 
to approximate basic signals such as sawtooth and square waves. The Fourier transform 
is implemented and used for decomposing the approximated functions. When working with 
2D signals, students are able to allocate images to different modalities and correctly identify 
the effects of linear low-pass and high-pass filters on images. They are able to name the 
effects of basic morphological operations and use them to achieve specific outcomes 
in locality-preserving image manipulation. 
  
Competencies: 
 
Students are able to understand the basic procedures carried out by signal-generating and 
signal-processing systems. This makes it possible to evaluate the amount of technical 
resources that should, in principle, be involved in devices and solutions. Additionally, 
students learn how to assess the suitability of a concrete technical solution for a specific 
signal processing task and estimate the amount of development work required. These 
abilities are tested in a written examination. 
 
Working as a team, students are able to develop and test a complex software library for 
signal processing purposes, and explain it to an outsider. Using only basic programming 
tools such as compilers, curve plots and command lines, students are able to plan and 
execute development processes at the lowest level of embedded systems. Students are able 
to convert complex formulae into a calculable format, implement them and test them. This 
enables them to develop and implement routine and prototypical signal processing functions 
at system level. This ability is tested by means of a project in which the students, working 
in groups, independently implement the operators that have been presented and set as tasks 
during the semester. The implemented methods are tested in automated and standardised 
format, in the same way as acceptances normally take place in industrial projects. 
 
 
 
 
 
 



Module Handbook, meti B.Sc.  
 

07.12.2015 
 58 

LO# Learning outcome (LO) Assessed through 

LO1 Understand the basic procedures carried out 
by signal-generating and signal-processing systems 

Written examination 

LO2 Assess the suitability of a concrete technical solution 
for a specific signal processing task 

Written examination 

LO3 Be familiar with and apply basic signal processing 
methods 

Written examination 

LO4 Convert signal processing methods from complex 
formulae into functional software 

Project work 

LO5 Be able to plan, implement and validate signal 
processing functions  

Project work 

LO6 Handle domain-specific software for displaying, 
evaluating and validating signals 

Project work 

 
 
Content: 
 
Basic concepts of signal generation, transfer, analogue/digital conversion, sampling theorem, 
superposition of basic periodic functions, characteristics, histograms, convolution, pass 
filters, the Fourier transform and spectral analysis, image generation principles including the 
main clinical modalities: X-ray/computer tomography/ultrasonic/scintigraphy/positron 
emission tomography/magnetic resonance imaging, 2D filters, mathematical morphology. 
 
Forms of media: 
 
Dialogue-based, face-to-face lectures are used to teach the subject matter. Each unit 
of lectures concludes with practical exercises in which the knowledge that students have 
acquired is applied and implemented on the basis of set tasks. Where tools are concerned, 
students install programs for implementing code and plotting functions from files and 
formulae. Such tools may include a C compiler such as GCC or the gnuplot program. 
 
Literature: 
 

 Handels, Heinz (2009): Medizinische Bildverarbeitung. Bildanalyse Mustererkennung 
und Visualisierung für die computergestützte ärztliche Diagnostik und Therapie. 
2nd edition, revised and expanded. Wiesbaden: Vieweg+Teubner (Studium). 

 Lehmann, Thomas Martin (1997): Bildverarbeitung für die Medizin. Grundlagen 
Modelle Methoden Anwendungen. Berlin, Heidelberg: Springer. 

 Mertins, Alfred (2013): Signaltheorie. Grundlagen der Signalbeschreibung Filterbänke 
Wavelets Zeit-Frequenz-Analyse Parameter- und Signalschätzung. 3rd edition, 
revised and expanded. 2013. Wiesbaden: Springer Vieweg (SpringerLink: Bücher). 
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Module: Human-Machine Interaction 
  
Code: MTIB36 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Winter semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics, 

compulsory subject, 3rd 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): 

At least 50 credits 

  
Recommended prerequisites: None 
  
Mode of assessment: Lectures:  Project work, graded artifacts 
 
 
Module objectives: 
 
Students are expected to become familiar with the significance of the usability-based 
development process that is applied to medical devices, and how the process works. They 
are also expected to acquire the background knowledge they need to implement the 
process, and gain practical experience in doing so on the basis of their own work. 
 
Learning outcomes: 
 
Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
 

 Main requirements to be implemented when developing usable interfaces (efficiency, 
effectiveness, satisfaction and safety) 

 What is contributed by the various scientific disciplines involved in developing usable 
interfaces  

 How human perception works (physiology, psychology, memory, interpretation, actions) 

 How the communication processes involved in human-machine interaction work 
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 Use and function of interactive elements that are available when designing dialogues 
in software interfaces 

 Accessibility when designing software interfaces 

 Standards and guidelines to be considered when developing user interfaces for 
medical device software 

 Procedures/processes and requirements to be considered when designing and 
testing user interfaces in accordance with the standard applicable to medical devices, 
EN ISO 62366, and the standard EN ISO 9241-210. 

 
Skills: 
 
During the module, students are expected to acquire, consolidate and apply the following skills: 
 

 Ascertaining usage requirements that can be derived from the usage context and the 
individual requirements of various user groups. 

 Creating wireframes (demonstration designs) using PC-based design software. 

 Creating functional demonstrators for the interface designs created previously (in the 
form of PowerPoint presentations, for example). 

 Defining validation procedures for previously established requirements and applying 
them during validation. 

 Creating documentation for a usability development process that is compliant with 
the applicable standards. 

 
 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Formulate requirements for a medical device-compatible 
user interface, taking into account the characteristics 
of human perception and capacity for action  

Artifact 

LO2 Apply the human-centred design process in accordance 
with EN ISO 9241-210 and EN 62366 

Artifact 

LO3 Validate software user interfaces for medical devices Artifact 

LO4 Create a usability requirement specification Artifact 

LO5 Explore specific subject areas relating to human-centred 
development 

Artifact 

 
 
Content: 
 
Students are made familiar with analysing, designing and evaluating user-focused software 
interfaces for medical devices. 
 
The content covered in relation to this is largely based on the subject matter that the German 
Informatics Society suggests for the purpose of designing a basic module on human-
machine interaction. The primary focus is on ensuring that students recognise the extent 
to which the usability-oriented and user-focused development process determines the 
success and safety of a medical device. To promote this, students are made familiar with the 
following basic subject areas: 
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 Overview of how a user interface design affects the safety and success or failure 
of devices 

 Terms and models used in human-machine interaction, and how they have 
developed historically 

 Human perception 

 Characteristics of memory 

 Operating process models 

 Forms of communication 

 Guidelines and standards 

 Input and output devices 

 Software accessibility 

 User-defined development process 

 Requirements analysis 

 Usability requirements specification 

 Usability validation 
 
Forms of media: 
 
Students receive the slides to be used in the lectures and can then add their own notes 
to them during the lectures. Supplementary sheets on specific topics, and designed 
to complement the lectures, are distributed. These are intended to stimulate active 
participation and students can add to them during lectures. The graded assessments include 
a test of knowledge of the subjects covered in the lectures, a presentation on a given 
subject, and the task of creating a software user interface simulation. 
 
Literature: 
 

 Dahm, M. (2005): Grundlagen der Mensch-Computer-Interaktion. Munich, Pearson 

 Heinecke, A.M. (2004): Mensch-Computer-Interaktion. Munich, Hanser. 

 Goldstein, B.E. (2014): Wahrnehmungspsychologie: Der Grundkurs (9th edition). 
Heidelberg, Springer. 

 EN ISO 9241-210:2010 - Ergonomics of human-system interaction – Part 210: 
Human-centred design for interactive systems.  

 Medical devices – Application of usability engineering to medical devices 
(IEC 62366:2007); EN 62366:2008.  

 Ergonomics of human-system interaction – Part 210: Human-centred design for 
interactive systems (ISO 9241-210:2010); EN ISO 9241-210:2010. 
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Module: Software Engineering 
  
Code: MTIB41 
  
Subtitle:  
  
Course elements: Lectures  
  
Semester: Summer semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 
  
Language: German 
  
Allocation to the curriculum: 
 

Medical-Technical Informatics, 
compulsory subject, 4th 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: 
 

MTIB31, MTIB32 

  
Mode of assessment: Lectures: Written examination 
 
 
Module objectives: 
 
The aim of this module is to provide students with an introduction to the subject 
of application lifecycle management and the techniques associated with it. Knowledge of the 
applicable standards and opportunities for implementing the requirements associated with 
the standards is essential for ensuring that the necessary approval can be successfully 
issued for the sale of medical device software at a later stage. Students are also required 
to become familiar with the basic terminology used in project management, and with 
techniques for boosting software quality. Using examples, the module aims to show students 
how to use an ALM tool, design patterns and various test methods during software 
development. 
 
 
Learning outcomes: 
 
Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
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 Software project organisation concepts 

 Models for various software development cycles (waterfall model, V-Model, agile 
software development types) 

 Requirements analysis techniques 

 Designing requirement specifications and functional specifications 

 Resource usage estimation process  

 Project controlling 

 Creating software models for analysis purposes and for designing a software project 

 Requirements engineering techniques 

 Implementing and tracking requirements  

 Using standard design patterns in event-controlled programs with Java 

 Taking into account specific requirements that arise when the EN ISO 62304 
standard (Medical device software – software life cycle processes) is applied  

 Use of various test methods 
 
 
Skills: 
 
Through the learning objectives, students are expected to acquire the following skills: 
 

 Creating a requirement specification  

 Creating a functional specification  

 Creating a software project plan 

 Creating a milestone plan 

 Creating resource usage estimates for a software project 

 Using the UML for documenting task analysis and system design 

 Implementing the software lifecycle in accordance with the V-Model, using 
a document-driven approach and an ALM tool 

 List and database-controlled requirements management 

 Database-controlled project management 

 Team-oriented software development 

 Using subversion for version management 

 Using the Android SDK in order to implement a user interface for Android devices 
 
 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 
 

LO# Learning outcome (LO) Assessed through 

LO1 Software project management techniques  Written examination 

LO2 V-Model development stages Written examination 

LO3 Structure and design of a software ALM tool Written examination 

LO4 Implementation of a software project with standards-
based requirements for medical device software taken 
into account 

Written examination 

LO5 Requirements of EN 62304 and EN 60601-1 Written examination 

LO6 Significant and use of software design patterns Written examination 

LO7 Content of documents that are mandatory for 
standards-compliant software documentation 

Written examination 
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Content: 
 
The introduction to this module familiarises students with what is involved in application 
lifecycle management, and why it is necessary. They learn how to use an ALM tool, which 
runs through the key steps of application lifecycle management – analysis, design, 
implementation, integration and pre-series development – on the basis of a procedure 
model. Working in several teams, they put the individual development stages to the test 
by creating and documenting the software for a medical device in parts throughout the 
duration of the module. 
 
Forms of media: 
 
Students receive the slides to be used in the lectures via the RELAX learning platform. They 
can then add their own notes to these during the lectures. Supplementary sheets on specific 
topics, and designed to accompany the lectures, are provided before lectures via RELAX. 
These are intended to stimulate active participation and students can add to them 
during lectures.  
 
Literature: 
 

 Balzert, Helmut (2009): Lehrbuch der Softwaretechnik Basiskonzepte und 
Requirements Engineering. 3rd edition. Heidelberg: Spektrum Akademischer Verlag 
(SpringerLink: Bücher). 

 Geirhos, Matthias (2011): IT-Projektmanagement. Was wirklich funktioniert - und was 
nicht; [Projekte erfolgreich planen durchführen und abschließen; mit vielen 
Fallbeispielen und Checklisten; praxisbewährte Lösungen für typische Probleme]. 
1st edition. Bonn: Galileo Press (Galileo Computing). 

 Johner, Christian; Hölzer, Matthias; Wittorf, Sven (2011): Basiswissen medizinische 
Software. Aus- und Weiterbildung zum Certified Professional for Medical Software. 
1st edition. Heidelberg: dpunkt-Verl. 

 McConnell, Steve (2004): Code Complete. [A Practical Handbook of Software 
Construction.] 2nd ed. Redmond, Wash.: Microsoft Press. 
 

 Product documentation: www.polarion.com  

 EN 62304: 2007 

 EN 60601-1: 2013 

 EN 60601-1-6: 2010 

 EN 62366: 2008 

 EN 14971: 2013 
 
 

 

 

 

 

 

LO8 Showing the results of software analysis and software 
design in UML diagrams 

Written examination 

LO9 Version management techniques Written examination 

LO10 Legal aspects of placing software products on the market Written examination 

LO11 Programming Android-based systems Written examination 

LO12 Using software design patterns Written examination 

http://www.polarion.com/
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Module: Distributed Systems 
  
Code: MTIB42 
  
Subtitle:  
  
Course elements: Lectures 

Practical sessions 
  
Semester: Summer semester 
  
Module coordinator: Prof. Michael Tangemann 
  
Lecturer: Prof. Michael Tangemann 

 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 4th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   2 SWS 
Practical sessions  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: MTIB31, MTIB32 
  
Mode of assessment: Lectures: Continuous assessment 
 
 
Module objectives:  
 
Students acquire knowledge of systems and architectures for using distributed computer 
resources and the architecture associated with these. They are able to program distributed 
applications and have knowledge of basic distributed algorithms. Additionally, they are 
aware of the advantages and disadvantages of technologies used for creating distributed 
applications, and are able to explain them. They are able to select an appropriate distributed 
technology for a given problem. There is a particular focus on web technologies. Students 
learn how to design and program web applications, and apply prototypes of them 
in a project.  
This module combines a large number of skills and competencies that students have already 
learned in other modules: developing software, programming software, and using systemic 
aspects of operating systems, databases and internetworking to create an entire end-to-end 
system. The module forms the basis for the more advanced modules entitled Mobile 
Computing and Cloud Computing. 
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Learning outcomes: 
 
Knowledge: 
 
Students are familiar with the properties and structure of a distributed system. They are 
familiar with typical middleware architecture, the remote method invocation paradigm, and 
how to implement remote method invocations.  
Students identify the properties of component-based distributed architectures based 
on examples of two different platforms: Java Enterprise Edition (JEE) and OSGi.  
Students are aware of the principle of service-oriented architecture (SOA) based on a web 
services example, and are able to classify it on the basis of REST architectures and SOAP-
based web services. 
Additionally, students are aware of the main technologies used for designing the client side 
and server side of a web application; for example, the HTML5 markup language and the 
JavaScript and PHP script languages. 
 
Skills: 
 
Students model a distributed system and put it into operation using Java RMI middleware. 
To do this, they use basic communication mechanisms and patterns.  
They divide a company web application into processes and entities in order to fulfil the 
specified requirements. They develop company web applications in a multi-layer architecture 
and incorporate straightforward methods of accessing databases.  
They design web services and assess which type (REST or SOAP) is most suitable. 
They apply conventional information display and web programming technologies. In doing 
so, they are able to identify aspects relating to security, data protection, efficiency and 
usability.  
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Analyse and evaluate various distributed architectures.  Written examination 

LO2 Develop proposals for solutions to example scenarios 
based on the distributed technologies they have 
become familiar with. 

Practical sessions 

LO3 Design a complete web-based distributed system with 
certain requirements and basic conditions taken into 
account. 

Project work 

LO4 Work in a team in order to find solutions to complex tasks. Project work 

LO5 Use state-of-the-art development environments and tools. Project work 

LO6 Research and evaluate information about current 
developments in distributed systems, and communicate 
it on a scientific level. 

Report 

LO7 Capably present and discuss subject areas relating 
to the discipline of distributed systems, using specialist 
language.  

Presentation 

 
Content: 
 
The Distributed Systems module combines many of the programming, software development 
and database-related skills that students have already acquired. The content is designed 
to cover an extremely wide scope and maintains a focus on applications. For this reason, 
a continuous assessment format has been chosen, allowing students' progress to be tracked 
using various artifacts. The module is divided into four areas. A theory-based introduction 
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is provided for each area; a certification process is used to test students' understanding 
of this (LO1), together with exercises (LO2) that the students work through either alone 
or in groups. This is followed by practical laboratory tasks (LO5) that are carried out 
in groups and combined as a project (LO3, LO4). The second half of the module requires 
students to prepare an assignment on a current topic within the discipline (LO6) and present 
their findings (LO7). The subject areas are: 

1. Principles and architectures of distributed systems; middleware for distributed 
systems using the example of the Java Remote Method Invocation (RMI) [Coulouris].  

2. Component-based platforms for company applications and modular systems, using 
the example of Java Enterprise Edition (JEE) [Wetherbee] and OSGi [McAffer]. 

3. Service-oriented architectures and web services: properties and comparison of REST 
and SOAP architectures [Kalin]. 

4. Web programming: HTML5, JavaScript, PHP [Sebesta]. 
 
Forms of media: 
 
The forms of media differ according to the content and the competencies that are being 
developed in students. Some subject areas use conventional slide notes that are projected 
and then explained, illustrated and expanded upon using the board. Either individually 
or in groups, students work on and present topics in a seminar format, using selected 
reference sources. The module consists of lectures plus accompanying practical sessions. 
Students receive information on the installation and system requirements, and must then 
develop system prototypes under the supervision of lecturers in the laboratory. 
 
Literature: 

 Coulouris, George F.; Dollimore, Jean; Kindberg, Tim (2010): Distributed systems. 
Concepts and design. 4th ed., 6th impr. Harlow, Munich: Addison-Wesley 
(International Computer Science Series). 

 Kalin, Martin (2013): Java Web services. Up and running. 2nd ed. Beijing: O'Reilly. 
Available online at http://proquest.tech.safaribooksonline.de/9781449373856. 

 McAffer, Jeff; VanderLei, Paul; Archer, Simon (2010): OSGi and Equinox. Creating 
highly modular Java systems. Upper Saddle River, NJ: Addison-Wesley (eclipseRT - 
the eclipse series). 

 Sebesta, Robert W. (2014): Programming the World Wide Web. 7th ed., Pearson 
New International Edition. Harlow]: Pearson Education. 

 Wetherbee, Jonathan; Kodali, Raghu; Rathod, Chirag; Zadrozny, Peter (2013): 
Beginning EJB 3. Java EE 7. 2nd ed. (online). Dordrecht: Springer (EBL-Schweitzer). 
Available online at http://swb.eblib.com/patron/FullRecord.aspx?p=1317604. 

 Additionally, current articles from specialist journals and conferences as well 
as Internet resources. 

 

 
  

http://swb.eblib.com/patron/FullRecord.aspx?p=1317604
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Module: Communication Networks 
  
Code: MTIB43 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Summer semester 
  
Module coordinator: Prof. Michael Tangemann 
  
Lecturer: Prof. Michael Tangemann 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 4th 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: MTIB11, MTIB12, MTIB13, MTIB14, MTIB15, 

MTIB21, MTIB22, MTIB23, MTIB24, MTIB26, 
MTIB27, MTIB31, MTIB32 

  
Mode of assessment: Lectures: Written examination 
 
 

Module objectives: 
 
During their first semesters, students became acquainted with numerous medical informatics 
applications based on system networking. They became aware that, without the right 
communication solutions, health IT applications would not be possible. This module teaches 
the low-level knowledge required to understand the structure and protocols 
of communication networks, and the ability to implement communication channels 
independently. Through informatics and mathematics modules, students have already 
learned the basic knowledge required to work with raw data. This is used as a basis 
to classify the main communication protocols on all layers within the ISO/OSI reference 
model. At the same time, students are introduced to the hardware that is used for cabled and 
wireless communication. This module therefore provides the low-level knowledge required 
for modules including Distributed Systems (MTIB42), Medical Information Systems 
(MTIB65), E-health (MTIB63) and IT Security in Medicine (MTIB72). 
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Learning outcomes: 
 
 
Knowledge: 
 

 The layers and tasks of the ISO/OSI reference model, as well as the TCP/IP model. 

 Typical Internet protocols (such as HTTP, FTP, SMTP, SNTP, DNS, TCP, UDP, IP, 
ICMP, DHCP, ARP, CSMA/CD, CSMA/CA, TDMA, Ethernet and WLAN), how they 
work, protocol headers and how they are assigned to the reference model layers. 

 Basic data security and server authentication on the basis of TLS 2.0.  

 Basic algorithms and models for network communication and routing. 

 Methods for framing, overload control, error detection and collision avoidance. 

 Modulation types and typical coding methods. 

 Performance parameters for networks. 

 Transfer methods, network topologies and the relevant routing hardware required 
to create an Internet infrastructure. 

 
Skills: 
 

 Ability to structure and document communication at data level in multi-tier 
architectures, from the database server, to the application and web server, all the 
way through to the client. 

 Ability to show home and intranet computer connections to the Internet, up to bit level. 

 Ability to implement socket connections and simple client-server applications, 
working independently. 

 Ability to model and calculate basic routing protocols. 

 Ability to model and document routing between various subnetworks using the 
correct subnetwork masks. 

 Ability to log and evaluate standard Internet communication using a sniffer. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Analyse known and new protocols and network 
technology, and categorise them within the ISO/OSI 
and TCP/IP reference models. This requires the ability 
to collect and interpret data packets. 
Understand the tasks of typical protocols at application 
level to such an extent that they are able 
to contextualise and evaluate the functions of other 
protocols. Design and evaluate simple infrastructures. 

Written examination 

LO2 Evaluate which protocol types are suitable for which 
applications. Discuss the properties and algorithms 
of protocols. Be able to implement their own small-
scale applications using socket programming. 

Written examination 

LO3 Understand typical network layer protocols and the tasks 
of this layer, and evaluate the applications associated 
with it. Design and calculate subnetworks. Use routers 
and apply various routing protocols based on examples. 

Written examination 

LO4 Discuss the transition of data (frames) into electronic 
signals and vice versa. Discuss commonly used 
transfer modes and network topologies, plus the 
properties and problems associated with them. 

Written examination 
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Content: 
 
Starting from the application layer and working all the way through to management level, this 
module presents, analyses and compares typical Internet protocols, algorithms, processes 
and hardware. This is demonstrated and put into practice using sniffing software such 
as Wireshark. With the students' participation, typical network structures such as 3-tier and 
4-tier architectures are developed and a typical home network with DSL and WLAN routers 
is structured. The relevant algorithms are presented, and socket programming is presented 
in a commonly used programming language in order to demonstrate practical applications. 
Network topologies form the framework in which routing, subnetwork concepts and the 
applicable algorithms are developed. Additionally, performance parameters are defined for 
networks and calculated using typical examples. The module also looks at types of framing 
as well as basic error detection terminology and methods on the bit transmission layer and 
the security layer. It presents switches and hubs as types of hardware that can be used in 
this context, and demonstrates how they work. It then concludes by examining WLAN-based 
wireless transmission, the standards associated with it and how to avoid collisions. 
 
Forms of media: 
 
Teaching in seminar format with PC-based projection and slides, plus demonstration 
of analysing data sent via a network. Information is written on the board to help students 
gain an understanding of communication via a network. Practical exercises for analysing and 
manipulating transmission processes. 
 
Literature: 
 

 Calvert, Kenneth L.; Donahoo, Michael J. (2008): TCPIP sockets in Java. Practical 
guide for programmers. 2nd ed. Amsterdam, Heidelberg: Morgan Kaufmann 
(The Morgan Kaufmann Practical Guides Series). 

 Kurose, James F.; Ross, Keith W. (2012): Computernetzwerke. Der Top-Down-
Ansatz. 5th edition, updated. Munich: Pearson (Always Learning). 

 Peterson LL, Davie BS: Computernetze: Ein modernes Lehrbuch. dpunkt.verlag. 
Heidelberg, 3rd edition, 2004. 

 Tanenbaum, Andrew S. (2003): Computernetzwerke. 4th edition, revised. Munich: 
Pearson (Pearson Studium). Stein, Erich (2004): Taschenbuch Rechnernetze und 
Internet. Mit … 105 Tabellen. 2nd edition, revised. Munich: Fachbuchverlag Leipzig. 

 WireShark network sniffer: <http://www.wireshark.org/> (06.03.2015). 
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Module: Introduction to Statistics and Biometrics 
  
Code: MTIB44 
  
Subtitle:  
  
Course elements: Lectures  
  
Semester: Summer semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Prof. Oliver Burgert,  

Prof. Christian Thies 
  
Language: German/English 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 4th 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: MTIB11, MTIB12, MTIB13, MTIB14, MTIB21, MTIB22 
  
Mode of assessment: Lectures/inverted classroom: Private study projects, 

project work 
 
 

Module objectives: 
 
This module teaches the basic principles of statistics and how this discipline is applied 
in medical contexts. It places significant emphasis on relating mathematical concepts 
to practical scenarios. During the module, students create their own questionnaire and use 
methods they have learned to evaluate it. This involves considering not only theoretical 
concepts associated with statistics, but also the many practical issues that arise when 
creating a study or questionnaire. The module also looks at potential solutions. 
 
Learning outcomes: 
 
Knowledge: 
 

 Methods of descriptive statistics and data visualisation. 

 Statistical terms such as probability, variance, mean, median and quantile. 

 Conditional probability, Bayes' theorem and probability distribution. 

 Estimators, density functions and tests. 

 Regression. 
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Skills: 
 
After completing this module, students will be able to contextualise statistical measured 
values and perform statistics-based investigations themselves. They will be able to perform 
analyses in the statistics software R, and create a statistical evaluation for a study 
or questionnaire. They will be able to design and carry out a study. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Understand and contextualise statistical terms. Avoid 
common errors when interpreting statistical 
statements. 

Private study 
projects/project work 

LO2 Apply statistical methods and implement them 
in Python and R independently. 

Private study 
projects/project work 

LO3 Design and implement a study. Project work 

LO4 Present study findings, including statistical 
evaluations, in written format. 

Project work 

LO5 Follow a specialist presentation on mathematics 
in English. 

Private study projects 

 
Content: 
 
The module consists of two interwoven elements, the first of which presents and discusses 
the basic principles of statistics and data evaluation from a theoretical perspective and 
on the basis of practical examples. Its subject matter looks at methods of descriptive 
statistics and data visualisation, statistical terms such as probability, variance, mean, 
median, quantile, conditional probability, Bayes' theorem, probability distribution, estimators, 
density functions, tests and regression. It focuses heavily on how the concepts relate 
to practical scenarios and how they are applied, generally dispensing with mathematical 
proof (LO1, LO2, LO5). 
The second element, running parallel to the first, teaches students practical applications 
through statistics programs (LO2). It presents how a clinical study is structured and 
performed, which includes the structure of questionnaires, how questions are formulated, 
and so on (LO3). Students then carry out a study in order to familiarise themselves with the 
practical issues that may arise in a scenario of this type (LO4). 
 
Forms of media: 
 
Statistical theory is taught using the flipped classroom concept, with students attending the 
Introduction to Statistics course at Udacity Open Online University. The teaching content 
provided in this is divided into sections that the students have to complete in two-week 
blocks. The sections cover mathematical arithmetic tasks, concept-based questions and 
programming tasks in the programming language Python. The content of the blocks is then 
implemented and put into practice using examples, in contact time sessions of 4 SWS. 
Students work on specific aspects of applying statistical methods in medical applications and 
look at frequently encountered errors. The time also includes teaching knowledge of R, 
questionnaire and study design, and how to consider specific issues in medical statistics, 
in seminar format using PowerPoint presentations and information written on the board. 
Parts are preprogrammed on a computer in both elements of the module. 
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Literature: 
 
http://www.r-project.org/ 
https://www.udacity.com/course/st101  
 
 
  

http://www.r-project.org/
https://www.udacity.com/course/st101
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Module: Quality Management 
  
Code: MTIB45 
  
Subtitle: Quality Management in Healthcare 
  
Course elements: Lectures 
  
Semester: Summer semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics, 

compulsory subject, 4th 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): 

 

  
Recommended prerequisites:  
  
Mode of assessment: Lectures:  Project work 
 
 

Module objectives: 
 
This module is designed to teach students some of the quality management requirements 
associated with medical devices in the field of healthcare, and which specifications need 
to be taken into account when creating medical device software in order to ensure that 
market approval is obtained. Its intention is for students to learn which stakeholders are 
involved in the process of approving medical devices, and the regulations on which the 
approval process is based (using a comparison between the EU and the USA). It places 
particular importance on the EN 14971 risk management process, which is demonstrated 
in this module. 
 
Learning outcomes: 

 

Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
 

 Regulations in the field of medical device software (regulatory map)  

 Difference between guidelines, ordinances, standards and laws 
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 Structure and responsibilities of the organisations participating in quality assurance 
for medical device software 

 Reporting systems for incidents; sanctions in the event of breaches 

 Scope and content of standards that apply to medical device software 

 Sequence and scope of the conformity evaluation process 

 Audits of medical device manufacturers 

 Content and significance of the key ordinances that apply to medical products 

 Scope and content of the processes that need to be adhered to when creating 
medical device software 

 Format and content of a medical device record 

 Content and sequence of the risk management process 

 Verifying and validating the requirements of risk management and usability 

 Content and structure of a risk management record  
 
 
Skills: 
 
During the module, students are expected to acquire, consolidate and apply the following 
skills: 
 

 Describing the processes required for creating medical device software, with the aid 
of an ALM tool 

 Performing and documenting the risk management process with the aid of an ALM 
tool (process of risk analysis and risk control) 

 Performing and documenting the usability process 

 Techniques for validating and verifying a piece of medical device software 
 
 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 

 
Content: 
 
When using and developing medical device software, it is essential to be familiar with both 
the regulations that apply to the field of application in which it is used and the national and 
international specifications that apply to its development. For this reason, students are given 
an introduction to the subject of regulatory affairs that need to be taken into account 
in relation to medical devices, and are taught how to consider the specifications in these 
regulatory affairs when creating medical device software. The module places particular 
emphasis on the approval process, risk analysis and usability analysis. With this in mind, 
students are required to create part of a medical device record that is compliant with the 

LO# Learning outcome (LO) Assessed through 

LO1 Knowledge of quality management requirements when 
applying medical device software 

Artifact 

LO2 Applying the national and international body 
of requirements that apply to medical device software 

Artifact 

LO3 Using an ALM tool for creating a medical device record Artifact 

LO4 Implementing and documenting a risk management 
process that is compliant with the relevant standards 
when developing medical device software  

Artifact 
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applicable standards, define and describe the processes required to do this, and perform 
and document the risk management process in accordance with EN 14971. This is carried 
out using resources such as the MedPack and RiskPack templates designed by Medsoto for 
the ALM tool Polarion. During the module, students are also given a range of presentation 
topics on which they are required to work and present information within individual groups, 
with an evaluation following afterwards (artifact). 
 
Forms of media: 
 
Students receive the slides to be used in the lectures via the RELAX learning platform. They 
can then add their own notes to these during the lectures. Supplementary sheets on specific 
topics, and designed to accompany the lectures, are provided before lectures via RELAX. 
These are intended to stimulate active participation and students can add to them during 
lectures.  
 
The artifacts that the individual groups work on are provided to all the other module 
participants via the RELAX communication platform. 
 
Literature: 
 

 Balzert, Helmut (2009): Lehrbuch der Softwaretechnik Basiskonzepte und Requirements 
Engineering. 3rd edition. Heidelberg: Spektrum Akademischer Verlag 
(SpringerLink: Bücher). 

 Johner, Christian; Haas, Peter (2009): Praxishandbuch IT im Gesundheitswesen. 
Erfolgreich einführen entwickeln anwenden und betreiben. Munich: Hanser Verlag. 

 Johner, Christian; Hölzer, Matthias; Wittorf, Sven (2011): Basiswissen medizinische 
Software. Aus- und Weiterbildung zum Certified Professional for Medical Software. 
1st edition. Heidelberg: dpunkt-Verl. 
 

 EN 62304: 2007 

 EN 60601-1: 2013 

 EN 60601-1-6: 2010 

 EN 62366: 2008 

 EN 14971: 2013 
 

 Product documentation www.medsoto.com:  
o MedPack 
o RiskPack 

  
 

 

  

http://www.medsoto.com/
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Module: Embedded Systems and Robotics 
  
Code: MTIB46 
  
Subtitle:  
  
Course elements: Lectures  
  
Semester: Summer semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 

Prof. Oliver Burgert 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics, 

compulsory subject, 4th 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: MTIB13, MTIB14, MTIB23, MTIB254, MTIB31, MTIB32 
  
Mode of assessment: Lectures: Written examination, practical sessions 
 
 

Module objectives: 
 
During this module, students are expected to become familiar with three additional areas 
of applied technical informatics, and enhance their knowledge of them through practical 
exercises:  

1) Programming embedded systems 
2) Basic control technology 
3) Principles of robotics 

 
Learning outcomes: 
 
Knowledge: 
 
Students are expected to acquire the following knowledge during the module, based on the 
outline above: 
 
1) Embedded systems: 

Familiarity with  

 the applications for embedded systems and the reasons for using them 
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 the basic architecture of microcontrollers and the structure of processor cores 

 the components of a development system for embedded systems 

 the modules in a microcontroller 

 the storage systems used with microcontrollers  

 the interaction options available for microcontrollers 

 the principles of close-to-hardware programming 
 

2) Basic control technology: 
Familiarity with 

 the significance of control systems in medical-technical informatics 

 basic control technology terms 

 the options available for evaluating and labelling basic transmission components 

 the time behaviour of basic transmission components 

 the frequency behaviour of basic transmission components 

 the basic structures of control circuits 

 the representation forms for analysing control circuits 

 applications for control circuits 

 the typical behaviour of continuous controllers 

 the typical behaviour of non-continuous controllers 

 the basic properties of digital controllers 
  
3) Robotics 

Familiarity with 

 robotics applications in the field of medicine 

 the structure and requirements of simple robotics systems, including 
o kinematics, inverse kinematics  
o coordinate systems (including polar coordinates) 
o working range/freedom 
o path planning 

 
Skills: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
 
1) Embedded systems 

 Installing and commissioning the integrated development environment for processors 
in the Texas Instruments MSP430 product range 

 Control and application of the development cycle for a representative of the MSP430 
microcontroller range 

 Programming an MSP430 microcontroller using the programming language C 

 Applying processes for debugging real-time systems using suitable measuring systems 

 Using simple interaction elements (buttons, LEDs, sound, lux meters, temperature) 

 Using serial data protocols for data exchange with external computer systems 
 
2) Control technology 

 Planning, simulating and applying simple control circuits using suitable tools 

 Empirical parameter setting processes for control circuits 

 Using controllers in hardware systems: operational amplifiers (analogue), MSP430 
microcontrollers (digital) 

 
3) Robotics 

 Recognising the components of a robot system  

 Performing simple estimations concerning the movement options of a robot 
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 Evaluating the potential uses of robotics systems in a medical context 

 Evaluating the potential risk associated with robotics solutions in a medical context 
 
 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 

 
Content: 
 
The main subject areas covered by this module are closely related to one another and lend 
themselves very well to being demonstrated and taught within an environment that 
represents all of them at once. The elements of the module content build on one another and 
ultimately make it possible for students to put the knowledge they have learned to practical 
use, encompassing all the module content, by means of a microcontroller-based 
implementation of a digital controller for robotics applications.  
 
Forms of media: 
 
Students are given an overview of the topics addressed in the module, in the form of an e-book 
that can be printed off if required. However, they are still required to note down information for 
themselves during the lectures. The e-book is supplemented by slides in the case of some 
lectures. Exercise sheets on specific topics, designed to complement the lectures, are 
distributed. These are intended to stimulate active participation and students can add to them 
during lectures. Exercises on theoretical elements are prepared with the intention of adding more 

LO# Learning outcome (LO) Assessed through 

LO1 Embedded systems 

 Modelling software applications with microcontroller 
properties taken into account and applied 

 Using measuring equipment for testing embedded 
systems  

Written examination 
and artifact 

LO2 Basic control technology 

 Understanding the structure of simple control systems 

 Modelling and analysing simple control systems 
using basic transmission components (time and 
frequency behaviour) 

 Simulating and implementing simple control circuits  

Written examination, 
artifact 

LO3 Robotics 

 Performing simple estimations concerning the 
movement options of a robot 

 Evaluating the potential uses of robotics systems 
in a medical context 

 Evaluating the potential risk associated with robotics 
solutions in a medical context 

 Knowledge of the terms required to explore the 
subject matter in greater depth 

Written examination 
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information to the contents of the lectures. These must be carried out at specific points in the 
lectures. The results (artifact) obtained from these exercises are evaluated. Students must 
achieve a minimum score for their artifacts in order to sit the written examination. 
 
 
Literature: 
 

 Barrett, Steven F.; Pack, Daniel J. (2011): Microcontroller Programming and 
Interfacing Texas Instruments MSP430. San Rafael, Calif.: Morgan & Claypool 
(Synthesis lectures on digital circuits and systems, 33). 

 Berger, Manfred (2001): Grundkurs der Regelungstechnik. Mit Anwendung der 
Student Edition of MATLAB und SIMULINK; mit 7 Tab.; Beispielen und gelösten 
Aufgaben. Hamburg: Books on Demand GmbH. 

 Busch, Peter (2005): Elementare Regelungstechnik. Allgemeingültige Darstellung 
ohne höhere Mathematik. 6th edition. Würzburg: Vogel (Vogel-Fachbuch). 

 Davis, John H. (2008): MSP430 microcontroller basics. Burlington: Newnes. 

 Gockel, Tilo; Bierbaum, Alexander (2005): Embedded Robotics. Das Praxisbuch. 
1st edition. Aachen: Elektor. 

 Kahlert, Jörg (2009): Einführung in WinFACT. Munich: Hanser Verlag. 

 Reuter, Manfred; Zacher, Serge (2008): Regelungstechnik für Ingenieure. Analyse 
Simulation und Entwurf von Regelkreisen. 12th edition, corrected and expanded. 
Wiesbaden: Vieweg+Teubner (SpringerLink: Bücher). 

 Walter, Marian; Tappertzhofen, Stefan (2011): Das MSP430 Mikrocontroller Buch. 
1st edition. Aachen: Elektor. 

 Weber, Wolfgang (2002): Industrieroboter. Methoden der Steuerung und Regelung; 
mit 33 Übungsaufgaben und einer CD-ROM. Munich, Vienna: Fachbuchverl. Leipzig 
im Carl-Hanser-Verl. 

 Wiegelmann, Jörg (2009): Softwareentwicklung in C für Mikroprozessoren und 
Mikrocontroller. C-Programmierung für Embedded-Systeme. 5th edition, newly revised 
and expanded. Heidelberg, Munich, Landsberg, Frechen, Hamburg: Hüthig (Praxis). 

 MSP430x2xx Family: User’s guide: 
http://www.ti.com/general/docs/lit/getliterature.tsp?literatureNumber=slau144j&fileTyp
e=pdf (accessed on 27.03.2015) 

 

 

 
  

http://www.ti.com/general/docs/lit/getliterature.tsp?literatureNumber=slau144j&fileType=pdf
http://www.ti.com/general/docs/lit/getliterature.tsp?literatureNumber=slau144j&fileType=pdf
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Module: Industrial Placement 
  
Code: MTIB51 
  
Subtitle:  
  
Course elements: Practical sessions 
  
Semester: Every semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Professors from the degree programme; industry 

advisers 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics, 

compulsory subject, 5th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Project    1 SWS 

  
Total hours: Contact time   15 hours 

Independent study  885 hours 
  
Credits: 30 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

Students may not commence the Industrial 
Placement module until they have obtained all the 
required ECTS credits during the first 2 semesters 
and at least 40 credits during the 3rd and 
4th semesters. 

  
Recommended prerequisites:   
  
Mode of assessment: Project: Placement certificate, placement report; 

graded according to the marking scheme set by the 
Industrial Placements Officer 

 
 

Module objectives: 
 
This module is designed to give students the opportunity to put skills they have learned 
in their studies into practice, gain an insight into everyday working life and, through their 
presence on site at a company, focus on content in a way that allows them to define areas 
on which they would like to concentrate as their studies progress. 
 
Learning outcomes: 
 
Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
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 Experience of operational workflows in a medical technology company 

 Identifying the requirements that a company would expect a Medical-Technical 
Informatics graduate to fulfil in various areas of application 

 
Skills: 
 

 The skills to be learned are defined by the main areas of focus set by the company 
at which the on-site experience is taking place. These areas of focus must be closely 
related to medical-technical informatics.  

 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 

 Learning how to put into practice the content and methods they were taught previously. 

 Learning the following:  
 

LO# Learning outcome (LO) Assessed through 

LO1 Use of the skills learned during studies to solve 
problems encountered during daily work  

Report on placement 

LO2 Integration into teams of various structures 
and sizes 

Placement certificate 

 
Content: 
 
This practical semester provides experience of the professional environment in a medical 
technology or medical software development organisation, a medical facility with an IT 
landscape that has an appropriate level of complexity, or a consulting firm working in areas 
that are specific to medicine. It may be completed in Germany or abroad. 
 
The industrial placement is spread over at least 3 semesters: 
 
1. Before on-site experience:  

Students must attend presentations of industrial placement reports given by students 
who have recently completed their on-site experience.  

2. On-site experience 
3. After on-site experience: 

Report on how the on-site experience progressed and the experience gained during 
it, in the form of a presentation given during the introductory stage (practical seminar) for 
students who are about to begin the industrial placement (see 1.). 
 

Forms of media: 
 
Students are provided with various templates (Microsoft Office format), which must be used 
to document their industrial placement: 
  

a) Certificate of practical seminar attendance 
b) Notification by company/organisation hosting placement 
c) Report on placement 
d) Presentation on placement  
e) Certificate of placement 
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Literature: 
 

 Examination regulations for Medical-Technical Informatics degree programmes at 
Reutlingen University 

 Industrial placement regulations for Medical-Technical Informatics degree 
programmes at Reutlingen University 
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Module: Elective 1–3 
  
Code: MTIB61, MTIB62, MTIB71 
  
Subtitle:  
  
Course elements: MTIB61 and MTIB62, graded 

MTIB71, ungraded 
 
MTIBW101 MeTI Project 1 
MTIBW102 Graphics 
MTIBW103 Photography 
MTIBW104 Audio 
MTIBW106 Operating Systems 
MTIBW107 Software Engineering 2 
MTIBW108 Cloud Computing 
MTIBW109 Computer Graphics 
MTIBW110 Mobile Computing 
MTIBW111 Law and Business Administration 
MTIBW112 Media Work 
MTIBW113 Psychology 
 

  
Semester: Elective MTIB61, MTIB62: summer semester 

Elective MTIB71: winter semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Lecturers from the selected modules 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 6th and 7th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   4 SWS 
MTIBW101 meti Project 1 2 SWS 
MTIBW 112 Media Work 2 SWS 

  
Total hours: Contact time   60/30 hours 

Independent study  90/120 hours 
  
Credits: 5 ECTS each 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: Dependent on selected course 
  
Mode of assessment: Dependent on selected course 
 
 
Module objectives: 
 
Students supplement the specialist medical-technical informatics knowledge they have 
acquired thus far by studying related disciplines. This allows them to tailor their studies in 
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line with their personal and professional goals, and define their individual area of focus. In 
limited cases, it may be possible to extend the range of compulsory electives available if this 
is appropriate for a student's individual profile. 
 
Learning outcomes: 
 
Knowledge: 
 
Dependent on selected course. 
 
Skills: 
 
Dependent on selected course. 
 
Competencies: 
 
In addition to technical content, students acquire knowledge of the related discipline's 
language and culture.  
As well as technical skills, students learn how to incorporate their previously acquired 
knowledge into a new context and integrate knowledge from previously unfamiliar subject 
areas into their portfolio. 
 
Content: 
 
Dependent on selected course. 
 
Forms of media: 
 
Dependent on selected course. 
 
Literature: 
 
Dependent on selected course. 
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Module: E-health 
  
Code: MTIB63 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Summer semester 
  
Module coordinator: Prof. Michael Tangemann 
  
Lecturer: Prof. Michael Tangemann 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 6th 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): 

 

  
Recommended prerequisites: MTIB41, MTIB42, MTIB43, MTIB44, MTIB45, MTIB46 
  
Mode of assessment: Lectures:  Project work 
 
 
Module objectives: 
 
Networking devices and information presents the field of medical informatics with technical 
and ethical issues to deal with, and has created a fundamental new understanding 
of development processes and economic models. The E-health module investigates and 
teaches the relationships that exist between these factors.  
It teaches students the concepts underpinning the integration of devices and distributed 
systems into a clinical, patient-oriented information infrastructure. New opportunities being 
created by decentralised individual apps for monitoring and dealing with personal health are 
resulting in an entirely new understanding of what personal health monitoring involves. 
Students apply the knowledge they have obtained during the first five semesters in order 
to understand these applications and how an infrastructure of this kind is structured. One 
area of focus is how distributed information is combined in a central location, how 
it is evaluated, and how it is integrated into an electronic patient record. The module also 
examines the technical limitations imposed on controlling remote processes and the related 
feedback mechanisms. Students learn how to apply and evaluate current approaches, 
technical measures and ethical/legal issues. Telemedicine is an area whose technical and 
health policy structures are still in a dynamic state and not yet fully formed. The module 
therefore concentrates on raising students' awareness of this. This involves focusing on the 
extensive field of mobile applications that are not operated by medical experts, and the risks 
associated with this – ranging from data misuse to manipulation of remote access.  
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Learning outcomes: 
 
Knowledge: 
 
Working on the basis of modules taken during the fourth semester, this module teaches 
more advanced knowledge of how to design distributed systems. This involves 
demonstrating methods of ensuring stable, secure and documented communication whose 
fail-safe characteristics and reproducibility can be adapted to suit the application in question. 
There is a particular focus on real-time applications for telemonitoring and invasive 
techniques such as remote surgery. Students gain a more advanced knowledge software 
engineering in relation to operational safety and remote maintenance. The module also 
teaches the health policy, sociological and psychological aspects of service providers and 
service receivers being in different locations. Specifically, this considers the significance 
of telemedicine in view of demographic changes. Students are shown decentralised medical 
data recording, individual health applications and proprietary protocols used by individual 
manufacturers to establish communication between devices. Above all, this involves 
integrating free, fluid device links in mobile environments. Particularly where decentralised 
measurement and monitoring of vital parameters are concerned, the industry relies 
on having the right specialists in place. 
 
Skills: 
 
Students are able to develop protocols for the stable transmission of dynamic medical data 
from medical devices. This involves implementing streaming-based and packet-based 
services, together with secure authentication techniques. Additionally, students are able 
to develop feedback concepts for telemanipulation. A key skill is the ability to integrate 
device-specific technologies into clinical communication standards such as HL7, IHE and 
DICOM. Students are able to integrate physically defined and embedded systems into 
dynamic, virtual information logistics.  
In addition to executing data transmission, it is also necessary for medical staff to configure 
the system components and the mapped processes. In relation to this, students learn how 
to develop appropriate user interfaces and visualisation techniques. Students are able 
to evaluate the technical feasibility of the medical and technical requirements placed 
on health apps, and are able to use software engineering methods (as taught in MTIB41) 
to apply these requirements strategically to a routine solution.  
 
Competencies: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Develop concrete technical solutions for data 
communication in the medical field. 

Project work 
 

LO2 Evaluate their relevance for the entire infrastructure 
of a medical information logistics system. 

Project work 
 

LO3 Break down the solution as a whole into suitable 
subtasks with suitable interfaces; multiple teams then 
work on these in parallel. 

Project work 

LO4 Plan and execute the subtask solutions using project 
management techniques. 

Project work 

LO5 Supplement the solutions and technologies presented 
in lectures with self-researched solutions, carry out 
a comparative analysis, and select the right 
approaches. 

Project work 

LO6 Apply the selected approaches to the task and 
implement them independently in the team. 

Project work 

LO7 Evaluate the implementation and integrate it with the 
findings of other groups. 

Project work 



Module Handbook, meti B.Sc.  
 

07.12.2015 
 88 

LO8 Document the project findings in the form of status 
reports, presentations and a final report. 

Project work 

LO9 In addition to performing the technical implementation, 
assess the sociological, economic and health policy-
related effects of the solutions in the networked world. 

Project work 

  
Content: 
 
Protocols and techniques for mobile device integration and telemetry. Configuration and 
visualisation of telemetry and clinical measurements. Current developments 
by manufacturers, such as the mobile monitoring solutions created by Philips Medical 
Systems. Regional networks for home-based healthcare in economically underdeveloped 
regions. Demographic change and use of networked healthcare services. Development 
of regulatory specifications in the area of telemedicine. Authentication and the transparent 
patient. Teleradiology, telemonitoring, computer-assisted diagnostics, model-based therapy. 
 
Forms of media: 
 
The content is taught in the form of lectures. The lectures form the basis for the actual 
project work that students are set.  
 
Literature: 
 

 Duesberg, Frank (2012): e-Health 2013. Informationstechnologien und Telematik 
im Gesundheitswesen. 1st edition. Solingen: Medical Future Verl. 

 Häcker, Joachim; Reichwein, Barbara; Turad, Nicole (2008): Telemedizin. Markt 
Strategien Unternehmensbewertung. Munich: Oldenbourg (Healthcare 
management). 

 Picot, Arnold; Braun, Günter (2011): Telemonitoring in Gesundheits- und 
Sozialsystemen. Eine eHealth-Lösung mit Zukunft. Berlin, Heidelberg: Springer 
Berlin Heidelberg (SpringerLink: Bücher). 
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Module: Selected Informatics Subjects 
  
Code: MTIB64 
  
Subtitle: SAT 
  
Course elements: Seminar 
  
Semester: Every semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 

Lecturers in Medical-Technical Informatics and, 
where applicable, associated disciplines 

  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics, 

compulsory subject, 6th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Seminar   3 SWS 
 

  
Total hours: Contact time   45 hours 

Independent study  105 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: All courses in semesters 1–4 
  
Mode of assessment: Seminar: Project work 
 
 

Module objectives: 
 
This seminar prepares students for their Bachelor's thesis by requiring them to work 
on a selected topic at a specialist level and give both written and oral presentations on it. 
It focuses on introducing students to scientific working methods – from literature research, 
accurate structuring, correct quoting and presenting a clear argument to adhering to the kind 
of structural specifications and scheduled timelines that are typical of scientific publications. 
The topics are of current relevance and cover a wide spectrum within medical-technical 
informatics. 
 
Learning outcomes: 
 
Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
 

 Correct scientific methods when independently working on the content of specialist texts. 
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 The importance of copyright and the legal obligations arising from this. 

 Opportunities available for accessing specialist literature via specialist databases in the 
university libraries or similar facilities. 

 Structure of a scientific text. 

 Process for scheduling the writing of a scientific text. 

 Specialist knowledge specific to the selected topic. 

 Generally applicable rules of German writing. 
 
 
Skills: 
 
During the module, students are expected to acquire, consolidate and apply the following 
skills: 
 

 Create a specific piece of scientific work according to a previously defined project plan 

 Implement the structural and formal requirements specified for scientific work 

 Perform topic-related literature research using suitable literature databases 

 Analyse and prepare scientific texts and identify key data for writing own work 

 Correctly quote external sources and content  
 
 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 
 

LO# Learning outcome (LO) Assessed through 

LO1 Planning the creation of a project plan for producing 
a piece of scientific work 

Artifact; project plan 
and designs 

LO2 Taking into account the most important content-
related, legal and methodological requirements for 
producing a piece of scientific work 

Artifact: List 
of requirements and 
evidence of validation  

LO3 Use of suitable tools for carrying out literature 
research and creating a bibliography  

Artifact: Participation 
in introductory seminar 
at university library 

LO4 Producing a scientific piece of work, ensuring that 
the specified format requirements are strictly 
adhered to 

Artifact: Scientific report 

LO5 Addressing, in depth, the content of the issues 
relevant to the work  

Artifact: Presentation 

 
Students are able to work on, discuss and evaluate current topics relating to medical-
technical informatics. They are able to research scientific literature, evaluate its features and 
contextualise it within subject areas. They are able to narrow down scientific topics relating 
to informatics, and can contextualise and describe them in writing. 
 
Content: 
 
The seminar addresses topics that are of current relevance and are drawn from a wide 
medical-technical informatics spectrum. 
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The introduction to scientific working methods helps students to prepare for writing 
a Bachelor's thesis. Introductory lectures teach the principles of scientific work, literature 
research methods, and quoting correctly. Students are required to address the topics  
in-depth on the basis of specified literature sources. Using these sources, they must identify 
requirements that need to be fulfilled when completing work and must prove that they have 
been validated when the work is submitted. 
 
Students choose a topic from a specified pool that is updated each semester. After a certain 
period, students present the draft of how the work is to be structured, the aims of the 
content, the key requirement specifications and the associated validation plan, the 
provisional bibliography and a project plan containing multiple work packages. Here, 
students are given the opportunity to discuss the drafts they have presented and incorporate 
findings (feedback) on the content, methods and formal structure into their work. 
 
After an additional period, the work is submitted in the form of a scientific text and 
a presentation, along with evidence that the previously defined list of requirements has been 
met. The final presentations of the work then take place at later dates. 
 
Forms of media: 
 
Introductory lecture on scientific research through a PowerPoint presentation; document 
templates and course guidelines are provided via the RELAX platform. 
 
Literature: 
 

 Baum, T. (2011). 30 Minuten Gutes Schreiben (6th edition). Offenbach: GABAL Verlag GmbH. 

 Brink, Alfred (2005): Anfertigung wissenschaftlicher Arbeiten. Ein prozessorientierter 
Leitfaden zur Erstellung von Bachelor- Master- und Diplomarbeiten in acht Lerneinheiten. 
2nd edition, fully revised. Munich, Vienna: Oldenbourg. 

 Disterer, G. (2011). Studienarbeiten schreiben (6th edition). Heidelberg: Springer. 

 Dopatka, F. (no date). Wissenschafliches Arbeiten. Retrieved on 23. 09 2014 from 
http://www.frankdopatka.de/veranstaltungen/seminar/wissenschaftliches-arbeiten.pdf 

 Hahner, M., Scheide, W., & Wilke-Thissen, E. (2011). Wissenschaftliche[s] Arbeiten mit 
Word 2010. Cologne: O'Reilly Verlag GmbH & Co. KG. 

 Hug, K. (2011). Hinweise zum Thesisprozess und Inhalt des Thesisdokuments. 
Retrieved on 23. 09.2014 from http://informatik.karlheinz-
hug.de/Lehrmaterial/Bachelor+Master-Kolloquium+Thesis/ThesisProzess+Dokument.pdf 

 Hug, K., & Ketz, H. (no date). OBSD – Oft bemängelte Sprachdefizite. Retrieved on 23. 
09.2014 von http://informatik.karlheinz-hug.de/b+m-k+t/OBSD.htm 

 Nieß, P. S. (07. 09.2010). Regeln zur Sicherung guter wissenschaftlicher Praxis und Umgang 
mit wissenschaftlichem Fehlverhalten an der Hochschule Reutlingen. (H. Reutlingen, ed.) 
Retrieved on 23. 09.2014 from Reutlingen University: http://www.reutlingen-
university.de/uploads/media/Regeln_zur_Sicherung_guter_wissenschaftlicher_Praxis_2010_0
9_07.pdf 
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Module: Medical Information Systems 
  
Code: MTIB65 
  
Subtitle:  
  
Course elements: Lectures  

Practical sessions  
  
Semester: Summer semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Prof. Christian Thies 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 6th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   2 SWS 
Practical sessions  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: MTIB26, MTIB27, MTIB41, MTIB42, MTIB43, 

MTIB44, MTIB45, MTIB26, MTIB27  
  
Mode of assessment: Lectures:  Project work 
 
 
Module objectives: 
 
This module represents the first time that the skills learned in previous modules are brought 
together. Students learn which resources are actually involved in creating an information 
system. This involves learning the need to perform careful modelling at all levels 
of abstraction. An important goal of the module is for students to recognise that, although 
an information system does consist of components that are easy to understand, bringing 
them together creates a highly complex situation that it is no longer possible to follow 
intuitively. Students are expected to recognise and accept the value of careful and 
sustainable planning during the requirements analysis, design, implementation and setup 
stages, and to accept that an intuitive procedure might lead to unusable software that cannot 
be maintained. Additionally, they should recognise the need for standardised development 
and lifecycle management. In addition to becoming familiar with technical aspects, students 
must become aware that information systems inevitably require a constant merging 
of personal and sensitive data that may be used for purposes other than clinical care. 
The required level of data protection must be taken into account as early as the 
implementation planning stage; that is, from the outset. 
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Learning outcomes: 
 
Knowledge: 
 
Students learn the architecture of medical information systems and the special features that 
arise from various domains. The module looks at service providers such as hospitals, 
medical practices, laboratories and non-medical practices. Where service financers are 
concerned, this relates to the billing systems used at health insurance companies. 
In institutions, it involves catalogues such as ICD10/DRG SNOMED and MeSH. 
In particular, the module focuses on the logical combination of all data for model-supported 
therapy and personalised medicine in the form of a central electronic patient record. For this 
purpose, it presents the relevant interfaces and communication techniques, as well as data 
modelling and application integration. In addition to software distribution, it introduces 
frameworks for data security, persistence and service-oriented architectures. 
 
Skills: 
 
Students learn and apply the planning and development of components for complex, 
interactive systems. This involves applying methods from the fields of software engineering, 
distributed systems, IT security, process analysis and interface design. In addition 
to implementing the technical aspects, students apply organisational measures drawn 
primarily from requirements analysis and subsequent operation. Working as a team, 
students learn how to plan a larger piece of software, distribute tasks, implement tasks and 
pool the findings. The key component is role-based authorisation management and the 
division of data in the database so that the main aspects of data protection can be supported 
as effectively as possible, as early as the system design stage. In this context, students 
learn how to integrate access restrictions and organise all the access functions accordingly. 
Another fundamental technique that students are required to learn is data mapping for 
configuring and implementing interfaces between components.  
 
Competencies: 
 
The aim is to develop complete systems thinking across device and application borders, but 
at the same time to deliver a concrete implementation of a stand-alone application. 
The module puts into practice the relationship between independently developed 
components and partial applications of other developers. This includes efficiently 
standardised and structured communication for each component function and interface. 
Students demonstrate that they have acquired these competencies over the course of the 
semester by developing individual components in small groups, working in accordance with 
software engineering rules and combining their functions with applications developed 
by other groups. The artifact created is the software and the associated documentation for 
all the software engineering measures. 
 

LO# Learning outcome (LO) Assessed through 

LO1 Be able to develop complete systems thinking across 
device and application borders  

Project work 

LO2 Be able to deliver a concrete implementation 
of a stand-alone application 

Project work 

LO3 Learn the relationship between independently 
developed components and partial applications 
of other developers 

Project work 

LO4 Understand and be able to design interfaces, as well 
as implement them using standardised methods and 
document them 

Project work 

LO5 Be familiar with the key concepts of information 
systems and implement them in components 

Project work 
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Content: 
 
This module presents the components of medical information systems, such as patient data 
management, laboratory value storage, authorisation management, results management, 
raw data storage, and so on. Groups are then formed, with each working on a component 
over the course of the semester. At specified deadlines, interim findings are presented 
on the basis of the V-Model used in software engineering. 
The final stage involves all the components being installed on a project server. 
 
Forms of media: 
 
The components of the module are taught in lecture format. During the development stages, 
joint practical sessions are held with the aim of clarifying specific technical questions. 
The milestone dates are the seminars. A workshop combining all the components completes 
the module. 
 
Literature: 
 

 Haas, Peter (2005): Medizinische Informationssysteme und Elektronische 
Krankenakten. Berlin, Heidelberg: Springer Berlin Heidelberg (SpringerLink: Bücher). 

 Vetter, Max (1994): Informationssysteme in der Unternehmung. Eine Einführung 
in die Datenmodellierung und Anwendungsentwicklung. 2nd edition, revised. 
Stuttgart: Teubner (Informatik und Unternehmensführung). 

 Winter, Alfred (c2011): Health information systems. Architectures and strategies. 
2nd ed. London: Springer. 
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Module: Medical Visualisation and Simulation 
  
Code: MTIB66 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Summer semester 
  
Module coordinator: Prof. Cristóbal Curio 
  
Lecturer: Prof. Cristóbal Curio 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 6th 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:  Written examination, project work 
 
 
Module objectives: 
 
The aim of this module is to raise students' awareness of medical visualisation and 
simulation, as well as enable them to develop and understand visualisations and simulations 
in a medical context. Building on the information in Multimodal Signal Processing, this 
module examines image processing techniques, visualisation concepts and simulation 
methods. A pass in this module will ensure students can go on to develop, understand and 
operate visualisation and simulation concepts for medical data and issues in the next stage 
of their studies. 
 
Learning outcomes: 
 
Knowledge: 
 
This module aims to equip students with the following active skills: 

 Knowledge of the principles underpinning the preparation of medical imaging data. 

 Knowledge of the standard processes used in image segmentation as a means 
of preparing for reconstruction of 3D models. 

 Familiarity with the significance of data processing in visualisation and simulation 
contexts, specifically in relation to medical data formats, and the methods used 
to perform it. 
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 Knowledge of the differences between interface-based visualisation and direct 
volume visualisation, plus the strengths and weaknesses of each. 

 Ability to name the various stages of the 3D visualisation process. 

 Knowledge of the basic concepts of interactive computer graphics used for 
visualisation and simulation purposes. 

 Knowledge of the importance of and requirements placed on medical simulations, 
plus their various potential applications. 

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

 
Skills: 
 
Students work independently on image processing methods and are able to evaluate and 
apply common methods in this context. Additionally, they are able to analyse a specific 
challenge in the area of medical visualisation and simulation, and evaluate existing 
algorithms in a way that allows them to select the techniques which will produce an efficient 
solution. They also develop these solutions with performance taken into consideration, and 
are able to analyse and evaluate visualisation and simulation methods with respect to this. 
As well as this, they are able to work with a standard 3D visualisation tool and create simple 
evaluation methods. They are able to create simple simulation applications on the basis 
of existing program packages and libraries, and are able to critically analyse and evaluate 
existing medical simulations. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Understand and implement image restoration methods. Written examination, 
artifact 

LO2 Understand and implement medical structure 
reconstruction methods. 

Written examination, 
artifact 

LO3 Understand and implement a freely available image 
processing and visualisation library. 

Artifact 

LO4 Apply acquired knowledge independently to an visualisation 
application implementation. 

Written examination, 
artifact 

LO5 Analyse the processes used in medical simulation 
applications and evaluate their benefits and drawbacks.  

Written examination 

LO6 Assess problems and limitations arising from the 
development of medical simulations. 

Written examination, 
artifact 

LO7 Evaluate and grasp current developments in visualisation 
and simulation in the context of medical issues.  

Artifact 

 
 
Content: 
 
This module introduces students to the subject of medical simulation and visualisation, plus 
related areas (modelling, computer graphics). In each case, there is a theory component that 
examines and discusses selected topics in detail. This focuses on teaching standard 
algorithms and principles. This theoretical knowledge is then put into practice in small 
exercise units, and students develop their own visualisation concepts on the basis of a freely 
available image processing library and visualisation tools. The module examines basic 
techniques and methods of working between the image and the model (data format, image 
restoration and improvement, segmentation, handling multimodal data including registration, 
the visualisation pipeline, interface visualisation and volume visualisation). It also looks at the 
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subject of medical simulation (the definition of simulation, the various purposes, 
requirements, strengths and weaknesses). 
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. During the practical stage, tools used in medical applications are deployed 
so that students are given hands-on experience. 
 
Forms of media: 
 
The teaching material consists of slide notes distributed in electronic format and made 
available via a central server. The module consists of lectures plus accompanying practical 
sessions. Teaching is conducted in a seminar format, with theoretical content illustrated 
using multimedia examples. Either individually or in groups, students work through various 
exercises on the subjects of image processing and 3D visualisation. Throughout several 
exercise units, image data is first prepared and evaluated, and visualisation methods are 
then applied on this basis. Open-source tools are used for this purpose. Basic procedures for 
modelling three-dimensional objects and using them in simulations are also discussed and 
implemented in a practical project. During the practical stage, widely used methods are 
applied. Lecturers supervise the practical projects. 
 
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). 

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

 St. Pierre, Michael (2013): Simulation in der Medizin. Grundlegende Konzepte - 
klinische Anwendung. Berlin, Heidelberg: Springer. 

 Students will be informed of other in-depth sources of literature during the course 
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Module: IT Security in Medicine 
  
Code: MTIB72 
  
Subtitle:  
  
Course elements: Lectures 
  
Semester: Winter semester 
  
Module coordinator: Prof. Michael Tangemann 
  
Lecturer: Prof. Michael Tangemann 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 7th 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: 
 
Medical applications require maximum security when gathering, storing and communicating 
information. However, the ideal scenario is very different from the reality in many cases. This 
is demonstrated using appropriate examples from practice. In this module, students learn 
about not only purely technical/algorithm-based measures for safeguarding information, but 
also legal aspects and organisational measures. Digital signatures and authentication are 
also key methods that are of particular significance to telemedicine structures. In this 
context, the module also discusses the sociological and cultural aspects of the need for data 
security among the stakeholders in a healthcare system. Students are expected 
to be familiar with the current issues being debated in this field and must be able to evaluate 
both technical and ethical/moral issues. Students must be aware of the tension that exists 
between the need to disguise information in order to protect it against unauthorised access, 
and the opportunities for misuse by some insiders that this necessarily involves. The module 
also looks at the contradictory situation presented by confidentiality and availability. In all 
cases, technical knowledge forms the basis of carrying out evaluations capably. User-
friendly solutions are essential for raising medical technology users' awareness of the 
technical aspects of IT security and for encouraging them to cooperate in the process. 
For this reason, students are equipped to meet the requirements of the client base. 
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Learning outcomes: 
 
Knowledge: 
 
At a technical level, the module teaches knowledge of cryptography. This primarily focuses 
on asymmetric encryption of the kind used in today's authentication processes, but also 
considers symmetric processes. It presents architectures and protocols associated with 
authentication networks, and looks at how they are used in current server solutions. With 
a view to safeguarding today's client-server solutions, the module presents methods of attack 
including cross-site scripting, session hijacking and injection methods, as well as appropriate 
protective measures. It teaches knowledge of access control, authorisation management, 
software adjustment, virus protection and logging. However, it also illustrates low-level attacks 
at hardware level, such as latching onto cabled or wireless networks, and looks at the protocol 
analysis associated with this. Firewalls and their concrete integration into system landscapes 
represent a key element in this context. In addition to straightforward data collection, the module 
teaches aspects of data manipulation, identity theft and damage as a result of system 
mismanagement. One area of focus here is the German Medical Devices Act, which addresses 
the networking of medical devices. In addition to communication safeguarding, the module 
demonstrates applications containing methods of protecting archived data. 
In the clinical environment, social engineering represents one of the most frequently 
encountered security loopholes. In this context, students are taught organisational measures 
for safeguarding against unauthorised access. By far the most frequently encountered 
security loophole in the clinical routine, however, is a computer that is continuously operated 
with authorisations for an administrator. This especially occurs in areas with high workloads, 
where persons with lower levels of authorisation carry out work for those at a higher level. 
In such cases, countermeasures that are purely technical in nature can be circumvented 
by staff and do not represent expedient solutions as the processes underpinning them are 
usually far too numerous and complex. Suitable security measures require a high degree 
of specific application knowledge, and this is also taught. In addition to technical knowledge, 
the module discusses basic legal conditions such as data protection and the right 
to information self-determination, particularly in limit situations.  
 
Skills: 
 
Students learn how to implement basic cryptography methods and communicate their 
principles. They are able to evaluate the security of communication and archiving solutions 
on the basis of technical principles. Working independently, they are able to develop simple 
protocols and architectures, and assess their vulnerability. They are able to assess the 
length of time for which a simple solution is able to withstand common methods of attack. 
They are able to design a firewall solution. In addition to these technical issues, they are 
able to map application requirements correctly onto technical methods. They are able 
to identify organisational weaknesses and suggest suitable countermeasures.  
 
Competencies: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Realistically assess the security situation in IT systems 
and on the Internet. 

Private study projects, 
presentation 

LO2 Be familiar with the typical weaknesses of information 
systems. 

Private study projects, 
presentation 

LO3 Understand methods of attack and malware. Private study projects, 
presentation 

LO4 Be familiar with and understand the basic 
mechanisms for safeguarding information systems. 

Private study projects, 
presentation 

LO5 Be familiar with implementing these basic mechanisms 
in information systems and information networks. 

Private study projects, 
presentation 
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LO6 Work through and test examples of attacks and 
safeguarding measures. 

Supplementary 
practical sessions 

LO7 Select appropriate security mechanisms for newly 
designed systems. 

Private study projects, 
presentation 

 
 
Content: 
 
RSA/El Gamal process, DES process, Diffie-Hellman process, X.509 certificates, zero-
knowledge protocols, TLS 2.0, firewalls, German Medical Devices Act for networked medical 
devices, methods of attacking secured data, authorisation management, spatial access and 
digital access control, clinical application scenarios, sociocultural relevance. 
 
Forms of media: 
 
Face-to-face lectures teach the technical principles underpinning IT security. Lecture notes 
also provide this information. Contributions from students supplement the lectures as a way 
of exploring certain aspects in more detail. 
 
Literature: 
 

 Müller, Klaus-Rainer (2011): IT-Sicherheit mit System. Integratives IT-Sicherheits- 
Kontinuitäts- und Risikomanagement - Sicherheitspyramide - Standards und 
Practices - SOA und Softwareentwicklung. 4th edition, newly revised and expanded. 
Wiesbaden: Vieweg+Teubner (SpringerLink: Bücher). 

 Schmeh, Klaus (2013): Cryptography. Verfahren Protokolle Infrastrukturen. 
5th edition, updated. Heidelberg: dpunkt-Verl (iX-Edition). 

 Shoniregun, Charles A.; Dube, Kudakwashe; Mtenzi, Fredrick (2010): Electronic 
healthcare information security. New York: Springer (Advances in Information 
Security, 53). 

 Spitz, Stephan; Pramateftakis, Michael; Swoboda, Joachim (2011): Kryptographie 
und IT-Sicherheit. Grundlagen und Anwendungen. 2nd edition, revised. Wiesbaden: 
Vieweg+Teubner (SpringerLink: Bücher). 
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Module: Research and Development 
  
Code: MTIB73 
  
Subtitle:  
  
Course elements: Seminar  
  
Semester: Winter semester 
  
Module coordinator: Prof. Michael Tangemann 
  
Lecturer: Prof. Michael Tangemann 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 7th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   2 SWS 
 

  
Total hours: Contact time   30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: All modules in semesters 1–6 
  
Mode of assessment: Seminar: Presentation, ungraded 
 
 
Module objectives: 
 
This module is designed to introduce students to scientific and research-based methods 
of working as an accompaniment to their Bachelor's theses, so that they are able to view 
developed applications or applications in development in the context of research activity. 
In this context, research and development typically refer to applied research approaches 
of the type often found in industry. In addition to applied research, the module looks at more 
principles-based research and examines the differences between the two approaches. 
 
Learning outcomes: 
 
Knowledge: 
 

 Be familiar with formats and methods in the field of applied research. 

 Be familiar with the scientific community and the opportunities for publishing 
research findings. 

 Be able to use format templates. 

 Be able to give feedback in the style of a peer review. 

 Be able to contextualise scientific articles and studies from own area of development. 
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 Be able to evaluate own applications for future developments. 

 Be able to research information on the subject of patents and utility models. 
 
Skills: 
 
Students become familiar with methods of publishing conference papers, for example. 
The module covers the whole process from producing a paper to submitting it via electronic 
conference systems. In a fictitious conference setting, students submit their own conference 
paper and have it reviewed and evaluated by their fellow students. Additionally, students are 
encouraged to submit a paper to a real conference or other scientific publication formats. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Assess their own developments and abilities 
in comparison to others. 

Presentation, 
discussion 

LO2 Give constructive feedback on developments. Discussion 

LO3 Produce a paper in a format that will enable 
it to be accepted at a conference. 

Presentation, 
discussion 

LO4 Benefit from enhanced information-related skills, 
particularly with regard to information retrieval methods 
for patents and utility models, for instance. 

Presentation 

 
Content: 
 
This module takes the format of a seminar. Students are required to participate by giving 
presentations and other papers in oral and written format (LO1). Working on the basis of their 
own research work, usually carried out in relation to their Bachelor's thesis, students learn about 
options for publishing their findings (LO3). By creating and using a conference system to assess 
papers, students learn the possibilities presented by the peer review system (LO2). In this 
context, students use a conference system for a fictitious conference, providing a practical 
scenario in which they can not only review papers themselves, but also have their papers 
reviewed by others. Concluding the module is the subject of information retrieval, particularly 
where this concerns patient information (LO4). By giving presentations on methodological 
processes and bringing together their findings, students report on the methods they have used, 
their experiences, and how their findings can be used in the future (LO1).  
 
Literature: 
Students will be informed of sources of literature during the course of the module. 
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Module: Bachelor's Seminar 
  
Code: MTIB74 
  
Subtitle:  
  
Course elements: Seminar 
  
Semester: Every semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Professors from the degree programme 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 7th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Lectures   2 SWS 

  
Total hours: Contact time   30 hours 

Independent study  60 hours 
  
Credits: 3 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: All modules in semesters 1–6 
  
Mode of assessment: Seminar: Presentation, ungraded; participation 

in 7th semester 
 
 
Module objectives: 
 
The aim of this module is to enable students to engage in specialist discussions about their 
Bachelor's thesis. Every student who is writing a Bachelor's thesis must give a presentation 
on its current progress in order to inform tutors and other students about the work that has 
been carried out, perform a critical examination of the work, and receive feedback on the 
work.  
 
Learning outcomes: 
 
 
Knowledge: 
 

 Presentation with a scientific focus. 

 Concise introduction to the subject/reasons for choosing it. 

 Description of methods and procedures/planning. 

 Structured work on key points/level of arguments made/accuracy of statements 
presented. 
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 Convincing presentation of the work completed by the student in the 
Bachelor's thesis. 

 Convincing verbal and personal presenting style. 

 Ability of professionals who are not familiar with the topic to understand it. 

 Appropriateness of the format and use of media (slides, online 
presentation)/quality of the presented/copied slides and handouts. 

 Quality of literature sources. 

 Preparation and leading of discussions. 

 Adhering to the time allotted for the presentation and using it effectively. 

 Active participation in the specialist discussion. 
 
Skills: 
 
Students develop a concept for presenting their topic in an appropriate manner. The 
students involved assess how appropriate the format and presenting style are. Both the 
students who are giving presentations and those who are listening to them learn 
to appreciate the importance of specialist discussions and lines of argument. Students 
practise presenting their own work to others in a comprehensible, clearly structured and 
concise format. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Social and communication skills: Present their own work 
to others in a comprehensible, clearly structured and 
concise format. 

Presentation 

LO2 Precisely describe tasks, requirements, goals, methods 
and framework conditions; clearly explain how the work 
being carried out differs from previous findings. 

Presentation 

LO3 Plan and execute a presentation. Carry out structured 
work on key points.  

Presentation 

LO4 Discuss and present arguments. Hold a discussion with 
all those in attendance 
following the 
presentation. 

 
Content: 
 
The contents of the Bachelor's Seminar module are determined by the topics addressed 
in all the Bachelor's theses being written. Every student who is writing a Bachelor's thesis 
gives a presentation on its current progress (LO2, LO3) in order to inform tutors and other 
students about the work that has been carried out (LO1), receive feedback on the work, and 
take on suggestions (LO4). Depending on the level the work has reached, this may involve 
students providing information on the topic of the Bachelor's thesis, showing how it fits into 
the (operational) environment and the current state of scientific research, providing a review 
of literature, describing the goals and tasks that have been set, describing the concepts, 
methods and procedures that need to be applied, reporting on the status that has been 
reached, discussing any resolved or unresolved issues, or summarising the entire thesis, 
including information on the assignment that was set, the solutions, the findings, a summary 
and an outlook. 
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Forms of media: 
 
The Bachelor's thesis supervisor monitors the preparatory work for the presentation. 
Presentation with discussion forum. Feedback from all students present. 
 
Literature: 
 
 

 Deininger, Marcus (1993): Studien-Arbeiten. Ein Leitfaden zur Vorbereitung 
Durchführung und Betreuung von Studien- Diplom- und Doktorarbeiten am Beispiel 
Informatik. 2nd edition, revised. Zurich, Stuttgart: vdf; Teubner. 

 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). 

 Leopold-Wildburger, Ulrike; Schütze, Jörg (2002): Verfassen und Vortragen. 
Wissenschaftliche Arbeiten und Vorträge leicht gemacht. Berlin, Heidelberg: Springer 
(Springer-Lehrbuch). 
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Module: Bachelor's Thesis 
  
Code: MTIB75 
  
Subtitle:  
  
Course elements: Thesis 
  
Semester: Winter semester 
  
Module coordinator: Prof. Christian Thies 
  
Lecturer: Professors from the degree programme  
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

compulsory subject, 7th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Thesis 

  
Total hours: Independent study: 360 hours 
  
Credits: 12 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

150 ECTS credits;  
all module examinations from the first 
three semesters; 
Industrial Placement module 

  
Recommended prerequisites: All modules in semesters 1–6 
  
Mode of assessment: Bachelor's Thesis 
 
 
Module objectives: 
 
By passing this module, students demonstrate that they are able to produce a piece of work 
on an issue faced in the field of medical-technical informatics, and that they are able 
to do so independently, by a specified deadline, and using fundamental scientific methods.  
 
The Bachelor's Thesis contributes to the overall learning objectives in a Medical-Technical 
Informatics degree as follows: 

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

 Attractive career prospects: Bachelor's theses often deal with problems that are 
relevant to current business practice in informatics-related fields. A Bachelor's thesis 
can be written as an external piece of work in conjunction with a company. 

 International perspective: Bachelor'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 artifacts. 

 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. 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 artifacts. Students communicate findings clearly and in a format 
that is suitable for academic purposes. 
 
Competencies: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Independent scientific work on a subject area relating 
to medical-technical informatics 

Bachelor's thesis 

LO2 Work on a straightforward problem and a small-scale 
artifact using basic methodology 

Bachelor's thesis 

LO3 Independent writing of a scientific thesis Bachelor's thesis 

LO4 Present own work in a comprehensible, clearly 
structured and concise format 

Bachelor's thesis 

 
Content: 
 
Bachelor's theses generally examine practical problems and solutions – and in some cases 
theoretical ones – relating to media and communication informatics or medical-technical 
informatics. 
 
Forms of media: 
 
Subject-specific and methodological supervision of Bachelor'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, 
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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: meti Project 1 
  
Code: MTIBW101 
  
Subtitle:  
  
Course elements: Seminar/project 
  
Semester: Every semester 
  
Module coordinator: Prof. Sven Steddin 
  
Lecturer: Prof. Sven Steddin 
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

elective in 6th or 7th semester 
  
Mode of teaching/semester hours 
per week (SWS): 

Project    2 SWS 

  
Total hours: Contact time   30 hours 

Independent study  120 hours 
  
Credits: 5 ECTS 
  
Prerequisites in accordance with 
examination regulations (StuPro): 

None 

  
Recommended prerequisites: All modules from the first 5 semesters 
  
Mode of assessment: Project work, presentation 
 
 
Module objectives: 
 
The meti project gives students the opportunity to practise working independently on a small-
scale project relating to a subject area drawn from the field of medical-technical informatics, 
and address an issue from the initial idea to the final documentation stage. This may require 
them to work through and document every stage of the project, depending on the process 
model selected. The final part of the module involves an independent presentation on the 
process and its findings. Where possible, students should carry out their project together with 
users from clinical and technical practice. 
 
Learning outcomes: 
 
Knowledge: 
 
During the module, students are expected to examine the following subject areas and the 
specialist knowledge associated with them: 
 

 Basic terms associated with project management 

 Format and sequence of various development processes (such as waterfall,  
V-Model, scrum)  
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 Format and content of the mandatory documents to be produced as part 
of a development project (project assignment, requirement specification, functional 
specification, acceptance/test records) 

 Roles and responsibilities of those involved in the project 

 Methods of planning and managing/monitoring the selected development process 

 Background knowledge of the content of medical issues 
 
 
Skills: 
 
During the module, students are expected to acquire, consolidate and apply the following skills: 
 

 Selecting and producing the documents required for executing the project 

 Performing targeted research relating to a medical issue  

 Formulating requirements and project goals in the interdisciplinary environment, 
which are unique and can be validated (e.g. with the involvement of medical and 
technical experts) 

 Resource planning, time estimating and performing feasibility and project risk 
analyses 

 Producing work breakdown structures and schedules (Gantt) or network charts (PERT) 

 Creating and monitoring (analysing trends in) a milestone plan 

 Validating requirements for evaluating the extent to which a project has achieved its goals 
 
 
Competencies: 
 
During the module, students are expected to demonstrate that they have acquired the 
following competencies; this means that, when they move on to the next stage of their 
studies, they are able to take into account and independently apply the following subject 
areas and content: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Independent planning/creation of a project plan, with 
feasibility taken into account (realistic planning of time, 
staff and cost resources) 

Artifact: Project 
documentation 

LO2 Implementation of a project according to the time and 
content targets formulated previously 

Artifact: Project 
documentation 

LO3 Independent scientific work on a subject area relating 
to medical-technical informatics (solution competency) 

Artifact: Project 
documentation 

LO4 Selection and application of appropriate communication 
methods within a team which may have an inter-
disciplinary profile 

Artifact: Project 
documentation 

LO5 Application/selection of suitable processes and 
methods of project management  

Artifact: Project 
documentation 

LO6 Independent production of project documentation Artifact: Project 
documentation 

LO7 Convincing, structured and understandable 
presentation of the work that has been carried out and 
the findings (reporting, final project presentation) 

Artifact: Final 
presentation 
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Content: 
 
Students select a project they wish to carry out from a range of topics. A project assignment 
is formulated and definitively approved together with the module coordinator. The project 
aims must be formulated in a way that allows them to be implemented within the time 
specified for the project. For this reason, students must work independently to execute and 
document the stages of the work according to the selected process model. It is possible for 
the module coordinator to provide supervision for the methods that are applied. The module 
is evaluated on the basis of the project documentation's format, completeness and content, 
the value added by the results that are achieved, and the format of the final presentation, 
which must be given at the end of the semester in each case. 
 
Forms of media: 
 
Artifacts are created using Microsoft Office or other suitable programs. Document templates 
are provided in the RELAX course area to assist with this. Artifacts must be submitted 
by a set deadline, in the format specified for the project. 
 
Literature: 
 

 Peipe, S. (2011): Crashkurs Projektmanagement (5th edition). Freiburg im Breisgau: 
Haufe-Lexware GmbH& Co.KG (online resource from Reutlingen University library). 

 Project-specific literature on the student's subject of choice. 
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Module: Advanced Medicine 
  
Code: MTIBW114 
  
Subtitle:  
  
Course elements: Lectures  
  
Semester: Summer semester 
  
Module coordinator: Prof. Oliver Burgert 
  
Lecturer: Dr Antje Wermter  
  
Language: German 
  
Allocation to the curriculum: Medical-Technical Informatics (Bachelor's), 

elective, 6th 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: MTIB16 
  
Mode of assessment: Lectures: Private study projects, presentation 
 
 
Module objectives: 
 
This advanced module teaches in-depth knowledge of medicine. Building on the knowledge 
students have acquired in basic modules, it presents the relationships that exist between 
medical histories, diagnostics and therapy in various disciplines. Through specific, up-to-date 
clinical case studies, students become familiar with the basic activities carried out by medical 
professionals and insights that have been obtained. This enables them to develop a deeper 
level of understanding in relation to applications, plus the ability to recognise concrete 
relationships in discussions with users and actively apply IT methods to this. 
 
Learning outcomes: 
 
Knowledge: 
 

 Basic knowledge of pathology 

 Specific diagnostic and therapeutic measures 

 Clinical application situations 
 
 
 
 



Module Handbook, meti B.Sc.  
 

07.12.2015 
 113 

Skills: 
 
Students acquire knowledge of medical contexts and activities carried out by medical 
professionals. This gives them the ability to link clinical practice and knowledge with concrete 
observations in individual disciplines. Equipped with this advanced knowledge, students are 
then able to assist in the creation and development of computer-assisted diagnostics and 
therapy methods. 
 
Competencies: 
 
After completing this module, students will be able to do the following: 
 

LO# Learning outcome (LO) Assessed through 

LO1 Understand medical procedures used in diagnosis Presentation 

LO2 Generalise specific clinical case-related knowledge 
in a general structure 

Private study projects 

LO3 Evaluate the areas in which medical knowledge 
presents uncertainty regarding digital processing  

Presentation 

LO4 Understand experiences and communicate them, a key 
component of medical practice 

Private study projects 

LO5 Follow clinical communication capably and make 
constructive suggestions for innovations  

Presentation 

 

 
Content: 
 
This module teaches knowledge of illnesses, how they are diagnosed, and therapeutic 
measures. This is done through current clinical routine cases, of the kind that are typically 
used in medical training. The procedures for taking medical histories and making diagnoses 
are presented on the basis of these cases. Working on this basis, the module then presents 
diagnosis methods, with a particular emphasis on differential diagnosis. It especially 
emphasises to students the need to assess even complex clinical findings correctly. 
 
Forms of media: 
 
Lectures are given by one or more lecturers from the field of medicine. Their contents are 
provided as full PowerPoint files or in other overview formats – which include all the elements 
that are touched upon – and as mock examinations together with their answers explained. 
They can be found in digital format on the university's RELAX platform. 
Students are shown original images, but are also made aware of data protection issues. 
 
Literature: 
 
Compiled on the basis of current cases; students will be informed during the module. 

 


