Master of Science

with and without practical semester

%]
wl
o
=
w
o]
(%]
o)
w
—
a
a
<<
[V
(@]
NS
=
%)
o
w
=
=
=}

FH AACHEN

FH AACHEN MASTER MECHATRONICS | 1



Master of Science

with and without practical semester

%]
wl
o
=
w
o]
(%]
o)
w
—
a
a
<<
[V
(@]
NS
=
%)
o
w
=
=
=}

FH AACHEN

FH AACHEN MASTER MECHATRONICS | 2



Master of Science

with and without practical semester

%]
wl
o
=
w
o]
(%]
o)
w
—
a
a
<<
[V
(@]
NS
=
%)
o
w
=
=
=}

FH AACHEN

FH AACHEN MASTER MECHATRONICS | 3



Inhalt

o ° ° Mechatronics
07 Introducing the degree programme
° ° ° 08 The FH Aachen and the city of Aachen
09 Career chances
° R ° 11 Mechatronics an interdisciplinary approach
12 Competences your new intellectual capital
o o o 13 Career chances much in demand
14  Alumni Statements
° 3 ° 19 Admission requirements
21  Profile of the study programme
. 3 ° 22 Curriculum
24  Compulsory Modules
° ° ° 26  Elective Modules
32 Organisational matters
° ° ° 33 Addresses
n © ° ° © © © © © Creative Goods by 9 ©
facebook.com/fh.aachen AN S AR All information about the degree programme can also be

found on the internet. To this end, use a suitable reader to
take a photo of the QR code.
fhac.de/master-mechatronics/

* Please note: Costs may arise upon initiating the web page.

Entdecke die

FH Aachen-Kollektion




6 | MASTER MECHATRONICS

FH AACHEN

FH AACHEN

Introducing
the degree programme

Mechatronics is an exciting interdisciplinary field of engineering,
based on mechanical and electrical engineering, control enginee-
ring as well as signal and data processing.

Mechatronic systems sense their environment by multiple
sensors, process the sensor signals and act back on the world
by actuators. They can be found in almost all technological
fields. Examples are current automobiles, airplanes, CD-players,
washing machines or automated industrial production lines.

Very typical for mechatronic systems is a high degree of inte-
gration of the different system components. The strong linkage
between mechanical and electrical parts requires a new integ-
rated design philosophy. It is no longer possible to develop the
mechanical and electrical subsystems independently. Mechat-
ronic system design simultaneously considers the mechanical,
electrical and all other physical domains involved.

If you are a creative engineer interested in learning about the
latest technology in this multidisciplinary field, have a closer

look at the Master of Science program in Mechatronics at the

FH Aachen.

Aachen is a lively and beautiful city with many historic roots.
Today it is strongly influenced by the many students and scientists
living and working here. Its location directly at the border to the
Netherlands and Belgium gives it an international flair.

Be a part of it. We are looking forward to welcoming you in
Aachen.

Yours

Prof. Dr. Klaus-Peter Kamper
(Coordinator of the Master programme in Mechatronics)

MASTER MECHATRONICS | 7



The FH Aachen and

the city of Aachen -

a good location | -
to start g career. o than 40,000 ara stucnts at on of the four univeraities i

Aachen. Thus Aachen is very much a student city, which caters
for every taste in culture, sports and many pubs and restaurants.
However, Aachen is also a science and engineering city,

The FH Aachen (University of Applied Sciences) has approx. where many small and large innovative companies operate
13.000 students, 220 professors, more than 300 lecturers from research and development departments. Prominent names are
industry and 600 staff members. It is thus one of the largest Philips, Ford, Ericsson, Matushita, Mitsubishi, Talbot, Saint Gobain,
universities of applied sciences in Germany and offers study Continental, Gronenthal and Aixtron. High-tech companies profit
programs in many engineering disciplines, business studies and from the enormous know how in the universities and the well edu-
design. cated young engineers and scientists. Aachen has many historic
Teaching and research at FH Aachen is very much applica- roots from roman times to Charlemagne. The picturesque center
tion and industry centered. We collaborate with a large number around the cathedral and the town hall attracts many tourists.
of industrial companies and R&D institutions in applied research Aachen is located directly at the border to the Netherlands
and development projects as well as in educating our students. and Belgium and is thus a very European town. Highlights for
For example many thesis projects in the engineering study outdoor fans are the nearby low mountain range Eifel and the
programs are performed in close cooperation with a company or moor area Hohes Venn. Fascinating towns like Cologne, Maast-
commercial R&D institution. richt and Liege can be reached within an hour.
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Mechatronics
an interdisciplinary
approach

Product development processes in industry are rapidly changing.
Products, whether consumer goods or investment goods, are get-
ting more complex, the product life cycles are getting shorter and
product development has to be performed in an interdisciplinary
team in a shorter time and with a reduced budget.

Successful product development under these circumstances
requires a team with professional skills with increasing technical
depths as well as increasing technical broadness. The growing
demand for interdisciplinary know how results from a clear trend
towards highly integrated mechanical - electrical - electronic
products, in short mechatronic products.

Mechatronic systems autonomously gather information,
evaluate the data with the help of e.g. microcontrollers and carry
out consequential actions. You might compare the necessary
sensors (e.g. for temperature, position, pressure, acceleration
or angular rate) with human senses, signal processing with the
human brain and the actuators with limbs and muscles.

The additional trend towards miniaturization furthermore
enhances the need for an integrated design philosophy.

Industry therefore requires engineers with sufficient know
how in both large technical fields, mechanical engineering (me-
chanics) and electrical engineering (electronics) to truly enable
them to successfully perform integrated product development
processes in a team. In addition they should have sufficient
in-depth know how in one of these fields in order to be able to
follow the latest technical developments and apply them in state-
of-the-art mechatronic development projects.

10 | MASTER MECHATRONICS FH AACHEN FH AACHEN MASTER MECHATRONICS | 11



Ccompetences
VOuUr new
INntellectual

The Master of Science program in Mechatronics im-

parts knowledge in mechanical engineering, electrical
engineering and information technology. The focus of the
program is the interaction of theses disciplines within me-
chatronic systems.

The program prepares students for versatile
interdisciplinary engineering functions in a broad range
of industrial fields. These tasks include developing,
calculating, planning, dimensioning and designing of new
or improved technical products. Most typically these are
complex products, where mechanical and electronic func-
tions are strongly intertwined. The field of development
and design of modern automated production lines is
another example where many engineering tasks require
mechatronic know-how.

The students acquire technical and methodical
competences which enable them to recognize and analyse
corresponding problems, find creative and innovative solu-
tions and develop application ready mechatronic products.
They are enabled to develop complex mechatronic systems
that allow faster, cheaper and smaller product solutions.

Furthermore the program helps students to develop
and extend their abilities to carry out and manage research
and development projects in the field of mechatronics.
They learn to work in international teams and gain many
intercultural experiences.

12 | MASTER MECHATRONICS
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Career chances

The ubiquitous and increasing trend towards new products
with integrated mechanical and electrical functions leads to
a high demand for mechatronics engineers with substantial
know-how in both, mechanical and electrical engineering as
well as their integration.

The recent trend (Industry 4.0) towards highly auto-
mated and interconnected fabrication facilities that allows
an extremely flexible and customizable production, down
to a true one-piece-workflow, has furthermore increased
the demand for mechatronics engineers.

Graduates of the Master program in Mechatronics are
provided a broad range of job opportunities. In Germany
most of the 5000 mechanical engineering companies by
now employ mechatronic concepts in their products. Me-
chatronic engineers can be found in a variety of functions
such as product development, production and fabrication
technology, assembly automation, quality control and
technical sales.

Mechatronic engineers presently have outstanding
career chances. According to all German and European
industrial and engineering associations the demand for well
educated and application oriented mechatronics engineers
will continue to steadily rise in the future. Since the
expected number of graduates in this field is much lower
than the industrial needs the professional chances for
mechatronics engineers are predicted to remain excellent
in the years to come.

MASTER MECHATRONICS | 13



Harshvardhan Gupta

M.Sc. Mechatronics (XXX-2018)

The Masters in Mechatronics course at
FH Aachen is a well-balanced course
with equal emphasis on theory and
practice. The courses are in-line with
the current industrial and academic
trends and are regularly updated,
which is essential in an evolving field
like Mechatronics. The courses provi-
ded me with a toolkit to understand, analyse, design and
simulate mechatronic systems in a variety of domains.

During my studies, | worked as a Student Assistant
(WiHi) at the Microsystems Lab at the university for 18
months, which gave me invaluable experience working in
a lab environment. The skills | acquired working there still
give me an edge over my colleagues.

After finishing my masters, | started my PhD at the
Centre for Nano Science and Engineering (CeNSE) at the
Indian Institute of Science (11Sc), Bangalore. My work is in
the area of MEMS design and fabrication, and the courses
on Sensors and Actuators and Micro Mechatronic Systems
have given me a head start in the field.

Aachen is a beautiful city with a rich heritage. With
two of the top ranked universities in Germany, it has a vib-
rant culture with students from all over the world. Some of
my most cherished memories are from my time in Aachen.

Tushar Chaugari
M.Sc. Mechatronics (2006-2008)

The reputation of Mechatronics at FH Aachen was
impressive and | really wanted to study there. Even
though the course is demanding, there is a good
balance between work and free time here. | also like
the emphasis on practical work, which has helped me
to have a better understanding of the lectures. The
Department is welcoming and friendly, the professors
and staff are always willing to help with any problems.

The course is well structured and covers the aspects of Mechatro-
nics, which helped me pinpoint my strengths and weaknesses and further
choose my area of interest. | did a 12-month student job at an European
Institute last year, which has considerably improved my skills at work.
This kind of experience is very important to future employers and |
would definitely recommend it.

Although | come from a far away city called Pune in India, which
is altogether a different city as compared to Aachen, | like it very much
here since there is so much to do here and there is always something
going on.

FH Aachen is a well recognised University in whole of Germany and
has given me good prospects for the future. | have completed a 6-Month
Internship at the German Aerospace Centre in Munich and will be continu-
ing with my Master thesis.



Thomas Bucker
M.Sc. Mechatronics (2009-2011)

| can highly recommend the
master course in mechatronics
at the FH Aachen. My favourite
work field is sensor and actuator
technolgy and the classes and
facilities at the faculty for me-
chatronics has been a great place
to improve my knowledge and experience. During
the courses | had a lot of options to employ therore-
tical knowledge in practice. The laboratories in this
university are well equipped and it has been never a
problem to stay in the laboratories outside the class
hours to use the equipment. The number of students
in a batch is limited, so the studying atmosphere is
very convenient. Professors have been always hel-
pful when there were questions. | made many friends
from other countries and besides the technical
aspect of studying | have gained a lot of intercultural
experience.

Nowadays | am a test engineer at TRW in DUsseldorf.
I am responsible for the validation of automotive
steering systems and my daily work is the develop-
ment and implementation of diverse tests on various
conditions to approve functionality and durability

of the mechatronic system. The study has been a
perfect preparation to the working world and | thank
my fellow students and the professors for the great
years of study.
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Miranda Fateri
M.Sc. Mechatronics (2007-2010)

| can highly recommend the master course in mechatronics at the
FH Aachen. Facilities at the faculty for mechatronics support to
engage the theoretical knowledge with practical work. Professors
and the employees have been always supportive and provided a
motivated working environment, supporting individual works as
well as working in a team.

FH gave me the opportunity to follow my PhD in coopera-
tion with RWTH Aachen University. | continued my research as a post-doc at German
Aerospace (DLR) in Cologne. | work intensively in cooperation between Material
physics in space institute at DLR and European Astronaut Centre (EAC)- (European
Space Agency (ESA)). My tasks include working on understanding behaviour of mate-
rial under microgravity conditions aiming experiments on ISS. Additionally, we target
using lunar the dust to develop a concept for lunar laboratories and a Moon village.

Sandeep Unnikrishnan
M.Sc. Mechatronics (2002-2005)

Hello Everyone! | am Sandeep Unnikrishnan,
a former MSc. Mechatronics student (2002-
2005) of the University of Applied Scien-
ces Aachen (FH-Aachen). After my master
studies there, | am currently working as a
PhD student at the University of Twente in
Enschede in the Netherlands. My present
research project is about Fabrication and
characterization of micro fuel cells, which is directly related to
my specialization subject - MEMS, during my MSc. Mechatronics
program. Studying at the FH-Aachen was a great experience for
me. The faculty and the students were very friendly and helpful.
The practice oriented teaching methods followed at the FHAa-
chen has been very helpful for me to solve real-life engineering
problems faced during my research now. The knowledge and
training given by the FH-Aachen staff was really helpful for my
professional career. Apart from the studies and work, the nice
personal and cultural experiences that | felt in Aachen are inex-
plicable. | am glad to have studied at FH-Aachen and now to be a
part of its Alumnus.
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Admission
requirements

Academic entrance requirements | Applicants must have
a Bachelor, Dipl.-Ing. or an equivalent academic degree in
Mechanical Engineering, Electrical Engineering, Mechatro-
nics or a related field. The Bachelor degree has to certify
the completion of an at least 3 years study program or a
minimum of 180 ECTS credits.

Prospective students, who received their Bachelor
degree from a university outside the European Union, have
to submit their results of the GRE General test (Graduate
Record Examination).

Language requirements | New students have to provide
evidence of a good knowledge of the English language by
the TOEFL or an equivalent English language test. Mini-
mum TOEFL scores are 210 on the computer-based test, 79
on the internet-based test, 550 on the paper-based test.
Minimum IELTS score is 6.0. Native speakers from Australia,
Canada, Ireland, New Zealand, United Kingdom and the USA
are exempted from proving their knowledge of English.

Applicants whose study qualification was not
achieved at a German speacking university have to provide
proof of basic knowledge of the German language by the
“Zertifikat Deutsch” (Level B1 certificate) or an equivalent
German language certificate.

Selection of candidates | Application deadline is April

30th each year. A selection committee consisting of several
professors teaching in the Master Mechatronics program
carefully reviews all applications and checks their qualifica-
tion for this program. Evaluation of the candidates qualifi-
cation is based on the results of the Bachelor degree and
the GRE scores.



Profile of the study

pProgramime

The Master of Science program in Mecha-
tronics is an interdisciplinary 4 semester
(i.e. 2 year) study program intended for
students with a qualified Bachelor’s de-
gree in electrical engineering, mechanical
engineering or related fields. It is a joint
effort by the departments of Mechanical
Engineering and Mechatronics (FB 8),
Electrical Engineering and Information
Technology (FB5) and Aerospace Enginee-
ring (FB6).

The continuous change of the job
market for engineers and the increasing
demand for engineers with an application
oriented education enabling them to
interdisciplinary scientific work led to
the introduction of the Master program
in Mechatronics in 2001 at FH Aachen.

It provides a broad industrially oriented
technical knowledge in mechatronic
principles, components and system design.

The central idea of the study
program is to educate highly qualified stu-
dents with a first academic technical de-
gree in a compact study program in order
to prepare them for the manifold demands
of mechatronic product development. At
the beginning of the course the students
are taught the fundamentals of the other
disciplines, which were not the central
topic of their first degree. In compulsory
modules like Sensors & Actuators, Me-
chatronic System Simulation or Advanced
Motion Control the students pick up the

FH AACHEN

essentials of modern mechatronic systems
and their components. The elective modu-
les allow the students to acquire in depth
knowledge on the application of mechat-
ronics in certain technological fields like
robotics, microsystems or automotive
systems. All these modules are also aiming
at enhancing the abilities of the students
to perform application oriented research
and development in the area of mechatro-
nics. An integrated R&D project in the 2nd
and 3rd semester familiarizes the students
with project management and working in
international teams.

The study program is finished by an
application oriented master thesis, which
can be written in industry or in a research
laboratory. The thesis is thus an additional
means of ensuring that the orientation
towards industrial application dominating
the whole study program complies with
current industrial research and develop-
ment standards.

A strong international orientation of
the study program results from teaching
the major part of the program in English.
The use of the English language increases
the attractiveness of this Master program
for international students. On the other
hand German students gain an additional
international qualification by actively
working with technical English, but also
by the intense contact to the international
students.

MASTER MECHATRONICS | 21



Curriculum

SWS SWS
Name of Module C/E CR L T Lab SU > Name of Module C/E CR L T Lab SU s
1
Fundamentals of Electrical Engineering ** C 10 Automatisierung technischer Anlagen E 6| 2 1 1 0 4
Fundamentals of Mechanical Engineering ** C 10 0O O Elektronik fur AAT E 6| 2 1 1 0 4
Elective block 1* E 10* Optische Nachrichtentechnik E 6| 2 1 1 0 4
MEMS/Microtechnology @ 1 0 O SQM - Software Qualitatsmanagemen E 6| 2 1 1 0 4
Analog and Digital Control Technology @ 1 2 0 6 Medientechnik und Streaming E 6| 2 1 1 0 4
Advanced Engineering Mathematics c 3 0 0 6 Management von technischen Innovationen E 6 2 1 1 0 4
Total 3013 8 2 0 23 RechnergestUtzter Regelungsentwurf E 6 2 1 1 0 4
Leistungselektronik fur AAT E 6| 2 1 1 0 4
Rapid Control Prototyping E 6| 2 1 1 0 4
Systems Engineering ¢ 0 1 3 0 7 3D-Bildverarbeitung E 6] 2 1 0 0 4
Autonomous Mobile Robotic Sytems C 5 1 0O 4 Advanced Control Technology E 5| 2 1 4 0 3
Elective block 2” E_ 107 Advanced CAD Methods E 5/ 0 0 0 0 4
Mechatronics Project (Part 1) E 4 0 2 Actuator Systems E 5 2 2 1 0 a
Total [29] 5 2 4 13 Vehicle Acoustics E 51 2 1 1 0 4
Advanced Automotive Electronics E 5( 2 1 1 0 4
Mechatronic Systems Simulation C 10 0 0 6 6 Design of Electronic Powertrain Management Systems E 5| 2 1 1 0 4
Advanced Motion Control C 0 General Management of Automotive Suppliers E 5| 2 1 1 0 4
Sensors and Actuators C 1 3 0 6 Mathematical Optimization E 5| 2 1 0 0 4
Elective block 3* E 8 Applied Computational Fluid Dynamics E 5] 2 1 2 0 3
Mechatronics Project (Part 2) E 2|1 0o 0o 1 1 Simulation of Structures, Fields and Flows E 8/ 4 0 2 0 6
ol | 311 4 2 a4 7 17 Advanced Fabrication Technologies E 8/ 2 2 2 0 6
Micromechatronic Systems E 8/ 2 0 2 2 6
Industrial Communication E gl 2 2 0 6
Master’s Thesis c 27 Industrielle Produktion und Industrie 4.0 E 5/ 0 0 0 4 4
Colloguium C 3 ROS - open source technologies in robotics E 5/ 2 1 0 3 6
Total 30

* Students with a first degree in Mechatronics have to choose elective modules with at least 28 credits in total.
Students whose first degree is not in Mechatronics, have to choose elective modules with at least 18 credits in total.
** Students with a first degree in Mechanical Engineering have to choose the module ,Fundamentals of Electrical

The descriptions of contents of the study modules are available online.

Cr: Credits E: Elective

SWS: Contact hours per week
SU: Seminar

C: Compulsory
T: Tutorial

Engineering”, while students with a first degree in Electrical Engineering have to take the module ,Fundamentals of

Mechanical Engineering*. Students with a first degree in Mechatronics do not have to take any of the fundamentals. L: Lecture Lab: Laboratory

22 | MASTER MECHATRONICS FH AACHEN FH AACHEN MASTER MECHATRONICS | 23



Compulsory Modules

Fundamentals of Mechanical Engineering |
Students get familiar with the fundamen-
tals of technical mechanics. In particular
they learn about the determination of
stress, deformation and motion of selec-
ted structures due to applied loads. They
know about the calculation of product life
data for selected problems and selected
applications of DFX-methods.

Fundamentals of Electrical Engineering

| The students are meant to acquire or

to refresh the fundamental principles of
electrical engineering and shall be enabled
to follow further courses successfully.

Advanced Engineering Mathematics |
Prof. Dr. rer. nat. Wilhelm Hanrath

The students learn and refresh special
techniques of engineering mathematics, in
particular Fourier- and Laplace transfor-
mations. These techniques are important
for the analysis and the design of me-
chatronics systems and are required for
advanced courses in the master program.

Analog and Digital Control Technology |

A large variety of mechanical and elec-
trical processes in mechatronics afford
precise and reproducable behaviovur.
Therefore the students will learn how to
model such processes in the continuous
time- and frequency domain. They will be
able to set up process descriptions in or-
der to use them for the design ofa control
system. They will come to understand that
the dynamics of control systems play an
important role for the stability and quality
of the control process. The students will
also realize that the control behaviour can
be considerably improved by an approp-

24 | MASTER MECHATRONICS

riate control structure in order to achieve
precision and reproducable behaviour.
As digital systems allow to establish
sophisticatied control concepts in pro-
duction-, transport- or manufacturing
processes the students learn approaches
and skKills to set up computer-based or em-
bedded controllers instead of continuous
systems. They will discuss the specific
benefits and tradeoffs. They learn to set
up the discrete time process dynamics of
drive systems, mechatronics or process
technology. This will enable them to use
process simulation and control design
tools and to determine and evaluate the
digitally controlled system’s properties.
This will enable them to parametrize the
digital controllers accordingly. They will
furthermore lay out logical controllers,
realize them in specific programming lan-
guages and use, test and develop them for
given processes.

MEMS/Micro Technolgy

Modern microtechnologies are essen-

tial for the cost effective fabrication of
complex microsystems (MEMS), which are
an essential part of many current mecha-
tronic systems. Without low cost, but high
performance, microsensors many mechat-
ronic products would not be feasible.

In this module the students acquire know-
ledge of the most important technologies
in microengineering. They will be able to
judge and classify all major microstructu-
ring technologies for silicon and metallic,
polymeric and ceramic materials. The
students will also be familiar with most
important assembly and packaging tech-
nologies for microsystems.

FH AACHEN

Sensors and Actuators

The learning objective is to gain know-
ledge on the functional principle, structure
and fabrication of modern sensors and
actuator

The students shall be enabled to select
and characterize modern sensors and
actuators and to integrate them in mecha-
tronic systems. They get acquainted with
modern graphical oriented development
systems for PC based data acquisition and
control technology. By working in small
teams they gain experience in project
work, self organization, presentation tech-
niques and moderating a team.

Systems Engineering

How to engineer complex mechatronic

systems? This essential question will be

answered during the lecture ,Systems

Engineering”. Under systems engineering

one understand the interdisciplinary ap-

proach on analysing, modelling, designing,

constructing and maintaining a system

during the whole life cycle. Especially

in mechatronic systems there are great

challenges to achieve reliable and maintai-

nable systems.

The course consists of two parts. In the

first part the students will learn basics on

requirement analysis, writing technical

specifications and describing technical use

cases and further corresponding issues.

Classical and agile development strategies

will be discussed.

> Holistically engineering processes —
technical and organisational view

> Managing complexity through
object oriented and modell based
architectures

> Requirements engineering
Prototype oriented development

> Using modelling languages for the
formal description of systems

> Life cycle models and development
models

FH AACHEN

> The V-Model as example for a
tailorable dveleopment cycle

> Scrum as example for an agile
development cycle

> SPICE model for the evaluation of
development processes

>

In the second part a practical mechatronic

problem will be solved with the learned

strategies.

> Developing solving strategies from a
formal specification document

> Creating detailed requirement
specification

> Setting up a agile project controlling

> Realization of the whole project in
hard- and software

> Documentation of the development
process under quality aspects.

Advanced Robotics and Autonomous
Mobile Systems

The participants are able to distinguish
between different kinematics for indus-
trial robots and know their applications.
They are able to use the transformations
and solve the inverse and the forward
transformations with different methods.
The main components of industrial robots
are known and the participants are able
to program industrial robots in IRL. In the
field of mobile robotics the participants
are able to explain the basics of kinematic
and know the fundamentals of autono-
mous robotics like locomotion, percep-
tion, localization, navigation and path
planning. In this context the participants
are able to apply the basics of probabilis-
tic reasoning for e.g. localization and path
planning of mobile robots. In addition

the participants are familiar with the ROS
framework which is used for industrial
robots but as well for mobile autonomous
systems.

MASTER MECHATRONICS | 25



Mechatronic Systems Simulation

The learning objective of this module

is the understanding and application of
various simulation methods and creation
of models.

The students learn about methods of
simulation with behavioral models incl.
state machines, methods of lumped
element simulation, hardware in the loop
simulation (HIL), rapid controller prototy-
ping, modeling for the various simulation
methods and the coupling of simulation
tools.

Advanced Motion Control

The goal of this module is to achieve an
understanding of rotational electrical ma-
chines, dimensioning, design and develop-

ment of electrical drives and drive control.

The topics treated include design, princip-
les and fundamental behavior of rotatio-

nal electrical machines, dynamic behavior
of electrical drives, control of electrical
drives, field oriented control, measure-
ments of the fundamental behavior of
rotational electrical machines, the dyna-
mics of electrical drives and the control of
electrical machines.

Mechatronic Project (Part 1 + 2)

The students will apply the previously
acquired knowledge to solve an unknown
technical problem and independently
gather new technical know how relevant
for the project task. These tasks represent
current industrial problems and develop-
ment assignments.

The students get familiar with project
management and interdisciplinary team
work. They have learned to present and
document their results according to inter-
national standards.

Elective Modules

(Selection)

Simulation of Structures, Fields and Flows
The theoretical background of Finite Ele-
ment Analysis shall be understood to gain
insight into the application potentials and
restrictions of the method. Application of
Finite Element Analysis shall be practiced
performing computer simulations of selec-
ted problems of mechatronics.

Language of instruction: English

Advanced Fabrication Technologies

After this module the students should
know new Methods und Processes used

26 | MASTER MECHATRONICS

in Manufacturing Technology. Based on
the two examples Additive Manufactu-
ring and Laser Material Processing the
students should understand that manu-
facturing must be connected to digital
product modeling and that this has to be
integrated into the manufacturing process.
Furthermore the students should know
the criteria fore the decision of using new
manufacturing processes and be able to
apply it properly.

Language of instruction: English

FH AACHEN

Micromechatronic Systems

The students get to know important
design rules, design principles and design
methods for micro components and micro
systems. They acquire knowledge on the
working principles, the design and the
fabrication technologies of important
industrial micro systems. They learn about
important measuring and testing methods
in micro technology.

Language of instruction: English

Optische Nachrichtentechnik |

Die Studierenden lernen die Grundlagen
und Eigenschaften der wesentlichen Kom-
ponenten optischer Ubertragungs- und
Messsysteme kennen. Sie werden in die
Lage versetzt, nach gegebenen Anforde-
rungen die geeigneten Baugruppen aus-
zuwahlen, zu charakterisieren und auch
komplexere Systeme zu analysieren oder
zu entwerfen. Sie verstehen die Prinzipien
der optischen Messverfahren und kdnnen
Sie ergebnisorientiert anwenden.
Language of instruction: German

Mathematical Optimization

Acquisition of the basic mathematical and
information technological knowledge of
the subjects mentioned below and the
qualification for the independent applica-
tion of this knowledge to engineering and
business management problems. The natu-
rally versatile mathematical and informa-
tion technological methods support the
subject spreading comprehension of the
graduates and their possible employment
in interdisciplinary teams. In the training
the students are to mutually assist each
other for the development of their team
ability.

Language of instruction: English

Advanced Control Technology

The main objective of this module is to
gain competence in designing and calcu-

FH AACHEN

lating a complete control loop. The topics
treated include state-vector control,
stability augmentation systems, command
systems, elimination of disturbances,
intermeshed control loops, pilot control,
cascade control, interacting control, time-
varying and nonlinear control systems,
two-step and three-step controllers,
design criteria, control effectiveness,

root locus, adjustment rules, stability of
closed-loop systems, stability criteria,
fuzzy-control and control loop design with
MATLAB and SIMULINK.

Language of instruction: English

Advanced Automobile Electronic Systems
Within this modules should acquire
knowledge and comprehension of com-
plex interdependencies in the integration
of electronic components and modules

in the complete vehicle system. They will
gain the ability to transfer fundamental
electronic and mechanical knowledge to
interoperating components in a vehicle
and to analyze the overall behavior. They
will achieve competence to solve new
tasks and problems in the realm of vehicle
electronics as well as train their ability to
work in interdisciplinary teams.

Language of instruction: English/German

Applied Computational Fluid Dynamics
The main aim of this module is to develop
the competence to solve difficult fluid
dynamic problems numerically. To do so a
deeper understanding of turbulent flows,
far in excess of the Bachelor study, and
of the numerical solutions of turbulent
flow problems has to be gained. This is
mandatory for any judicious decision if a
particular fluid dynamic problem is prone
for a numerical solution and which turbu-
lence model will render the optimal solu-
tion. The most common numerical codes
and turbulence models will be demonst-
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rated using practical examples (aerospace
and automotive).
Language of instruction: English/German

Elektronik fir AAT

Die Studierenden kennen die wesentlichen
Elemente von Embedded Systemen, wie
sie in Geraten der Antriebs- und Auto-
matisierungstechnik zu finden sind. Dazu
gehoren zum Einen softwareverarbei-
tende Standardkomponenten wie Mikro-
prozessoren und Mikrokontroller mit den
dazugehdrigen Echtzeitbetriebssystemen.
Desweiteren lernen die Studierenden die
Grundlagen programmierbarer Logikbau-
steine sowie deren Entwurf mittels Hard-
warebeschreibungssprachen wir VHDL.
Sensoren als wesentliche Komponenten
von Automatisierungssystemen sind den
Studierenden bekannt. Zudem nimmt

die Kommunikation zwischen Sensoren,
Aktoren und den Peripheriekomponenten
der Embedded Systeme Uber Bussysteme
und Punkt-zu-Punkt Verbindungen einen
wichtigen Teil ein. Die fUr Automatisie-
rungssysteme typischen Kommunikati-
onsschnittstellen - und protokolle sowie
deren elektronische Anschaltung sind den
Studierenden bekannt.

In der Ubung werden die Themen vertieft
und angewendet, so dass die Studieren-
den selbstandig Anutomatisierungssys-
teme analysieren und Lésungskonzepte
anhand von Praxisbeispielen erarbeiten
kénnen. Das Praktikum wird in Form von
Projektarbeit durchgefihrt. Dabei bear-
beiten, konzeptionieren und realisieren
Studierendengruppen eigenstangig ein
Projekt aus dem Bereich der Elektronik
fur Automatisierungssysteme.

Language of instruction: German

Advanced CAD Methods

The participants of this lecture will learn
how to create simple as well as advanced
surfaces and shapes using the surface
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modeling features of CATIA V5. Besides
creating single surfaces there will be
shown different ways how to combine
these surfaces to full-parameterized parts.
There will be shown useful methods how
to create 3D models from scratch. The
lecture will show its participants how to
create parts with complex surfaces which
are input for a large number of interdisci-
plinary application. 3D models are often
processed by CAE- (stress analysis, crash
simulation, etc.) and CAM- (computer
aided manufacturing; Rapid Prototyping,
etc.) related software tools.

Language of instruction: English

Actuator Systems

The module qualifies for the description
and calculation of linear and rotary actua-
tors acting on the basis of hydraulic, pneu-
matic and electro-mechanical principles.

It enables them to analyze these actuators
both conservative as well as by means of
digital simulation. Thus one can gain the
qualification, the problems which arise in
the use of actuators in systems to solve
independently. Actuators are usually part
of an overall system. Therefore the power
to think in interdisciplinary and cross-
disciplinary understanding is obtained. By
the independent design of a hydrostatic
drive cylinder with the digital simulation,
the competence is achieved, not only to
use acquired knowledge, but also to solve
unknown problems in productive use.
Language of instruction: English

Automatisierung technischer Anlage

Die Studierenden kénnen Prozesse aus
der Elektro- und Antriebstechnik, der
Mechatronik und der Verfahrenstechnik
analysieren und mit fachspezifischen und
mathematischen Hilfsmitteln beschreiben.
Sie kénnen fUr diese Prozesse zum Zwecke
der steuerungs- oder regelungstechni-
schen Automatisierung geeignete Modelle
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rechnergestutzt aufbauen und das interes-
sierende Prozessverhalten simulieren.

Die Studierenden kennen Regelungs- und
Steuerungsstrategien und -hierarchien,
die sie fUr die Automatisierung anwenden
und rechnergestutzt erproben kénnen. Sie
entwerfen geeignete Automatisierungs-
konzepte auf der Prozess- und Betriebs-
leitebene und planen die Realisierung

der dazu notigen Systeme. Sie sind in der
Lage, die Automatisierungssysteme zu
realisieren und in Betrieb zu nehmen. Sie
kénnen die Zusammenhange zwischen
Simulationen und realem Verhalten der
automatisierten Prozesse bewerten.
Language of instruction: German

3D-Bildverarbeitung

Die Studierenden erlernen moderne fort-
geschrittene Techniken und Algorithmen
in der 3D Bildverarbeitung. Neben dem
theoretischen Verstandnis der behandel-
ten Verfahren, werden diese im Praktikum
angewendet und implementiert.

Medientechnik und Streaming

In der Vorlesung erwerben die Studieren-
den grundlegendes Wissen und Ver-
standnis der technischen Grundlagen und
Konzepte der Medieniibertragung Uber
|P—basierte Netzwerke. Die Komponenten
von der Kompression, Formatierung in
Fiie- und Stream-Formate, bis hin zur
Ubertragung mit Streaming-Verfahren,
werden zueinander in Beziehung gesetzt,
und die Schnittstellen erkannt.
Fortgeschrittene Aspekte wie Cloud-ba-
siertes Streaming und Schutz von Medien-
daten gegen unberechtigten Zugang wer-
den ebenfalls erarbeitet und verstanden.
Im Praktikum erarbeiten die Teilnehmer
die Funktionsweise der einzelnen Teiltech-
niken und Komponenten. Das Praktikum
nutzt weitgehend die Software MATLAB.

FH AACHEN

Management von technischen
Innovationen

Aufgrund des rasanten technischen
Fortschritts werden die Produktiebenszy-
klen insbesondere von technisch hoch-
wertigen Produkten immer Kiirzer. Aus
diesem Grund ist es fUr jedes Unterneh-
men lebenswichtig, dass es staindig neue
Innovationen entwickelt und sich immer
wieder neu erfindet.

In dieser Vorlesung wird vorgestelit wie
es ein Unternehmen schaffen kann, mit
dem technischen Fortschritt Schritt zu
halten. Es werden Prozesse und Metho-
den gezeigt (und ausprobiert), die auf der
einen Seite die Grundlage fur neue ideen
bilden, auf der andern Seite deren Weiter-
entwicklung organisatorisch und technisch
sicherstellen.

Vehicle Acoustics

The study module describes beside the
fundamental physics and acoustics, at first
place the relevant valid regulations, limits,
measurement standards and procedures.
In a follow, specific vehicle noise sources
i.e. powertrain, brakes or tyres according
to their noise origin and realistic solutions
of noise reduction will be handled.

Basics on today's traffic conditions is to be
discussed, in how far vehicle manufactu-
res, users as well as governments are able
to effect the reduction of traffics noise.
Demonstrations of applied techniques of
noise reduction using examples of perfor-
med research projects will complete the
study module.

Objektorientierte Softwareentwicklung
fiir Automatisierungssysteme

Die Studierenden haben die informati-
onstechnischen Grundlagen zur objek-
torientierten Programmierung (OOP)
von Antriebs- und Steuerungssystemen
kennengelernt.
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Sie kennen die Konzepte der OOP und die
damit verbundenen Begriffe, wie Klas-
sen, Polymorphismus und Vererbung.

Die bei der modernen Entwicklung einer
Softwarearchitektur wichtigen Entwurfs-
methoden, d.h. die Modellierung und
Verwendung von Mustern, sowie die Mog-
lichkeiten und Grenzen moderner Entwick-
lungswerkzeuge sind ihnen bekannt.

Die Studierenden sind in der Lage, die
objektorientierte Programmierung fur die
Implementierung von Modellen dynami-
scher Systeme anzuwenden. Das Spekt-
rum der dynamischen Systeme reicht von
Lotka-Volterra Systemen bis zu Wartesys-
temen. Teile der Ubungen und Praktika
werden als Projektarbeiten in Kleingrup-
pen durchgefUhrt, wobei Einzelaufgaben
als auch Teamaufgaben geldst werden
mussen. Die Bearbeitung der Projektauf-
gaben erfordert die Anwendung der im
Bachlorstudiengang erworbenen Fach-
kenntnisse . Von Absolventen mit Master-
abschluss werden kommunikative Fahig-
keiten erwartet, die beispielsweise durch
die Bearbeitung der Aufgaben im Team
und der Prasentation von Arbeitsergeb-
nissen vor den Kursmitgliedern verstarkt
werden. Der Anteil der Projektaufgaben
kann in Abhangigkeit der Studierenden-
zahlen bis zu 50% zeitlichen Aufwande for
das Modul betragen.
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Design of Electronic Powertrain Manage-
ment Systems

Well-funded knowledge of the technical
background of the Software Structure of
Power Train Control and the interaction
of the different control Units within the
powertrain bus system as well as Abilities
in design of new or redesign of existing
functionalities and the testing of control
functions in the control units. Ability to
work in interdisciplinary teams.

General Management of Automotive
Suppliers

Engineering studies are often a spring-
board for general management careers in
the automotive industry. The course willl
introduce four selected entrepreneurial
tasks from experience. The participants

are challenged with turnaround situations.

The lecture details due diligences topics
during merger&acquisition processes. Key
account management as a typical career
step for engineers will be explained.

The study module is rounded off with a
discussion of management versus leader-
ship. In the practical training the learned
is reinforced with examples out of current
commercial life.
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Organisational matters

(NP ORI RS L WA g le e el s ReeIninl=hal«=InlzhlM The standard length of the study period
for the Master of Science program in
Mechatronics, including the Master project, is 4 semesters.
New students are only admitted in the winter semester.

All students have to pay a contribution each semester to finance the
activities of the student union and another fee to support the work of
ASTA (General Student Body). Included are the costs of the Semester
Travel Ticket, valid on all public transportation in the larger Aachen area.
Fees are newly fixed each semester.

See wwuw.studierendensekretariat.fh-aachen.de for details of these con-
tributions. In 2016 they amount to 248,25 Euros per semester

FYololife=1ale s M CELC IS Applications have to be transmitted via the online application
portal https://movein-fh-aachen.moveonnet.eu/movein/portal/
studyportal.php?_language=en

The application deadline each year is April 30th.

FiNoJo]lfe=1afe]aNe IV Inl=ni<M Admission regulations are given in detail on the web page of
the Master Mechatronics programme.
See www.fh-aachen.de and enter the following webcode: 11111148

Module description and lecture schedules BEIGEENEIHEERITEE]S
www.campus.fh-aachen.de
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Addresses

Faculty of Mechanical Engineering
and Mechatronics

GoethestraRe 1

52064 Aachen

Germany

P + 49.241.6009 52510

F +49.241.6009 52681
www.maschbau.fh-aachen.de

Dean
Prof. Dr. Ing. Andreas Gebhardt
P +49.241.6009 52500

Academic Counsellor

Dipl.-Ing. Gabriele Quester, M. Techn.
P +49.241.6009 52380
msc-mechatronics@fh-aachen.de

Program Coordinator

Prof. Dr. rer. nat. Klaus-Peter Kamper
P +49.241.6009 52325
kaemper@fh-aachen.de

ECTS Co-ordinator

Prof. Dr.-Ing. Manfred Enning
P +49.241.6009 52461
enning@fh-aachen.de

Student Advisory Service
Bayernallee 9a

52066 Aachen

P +49.241.6009 51800/51801

F +49.241.6009 1807
wwuw.studienberatung.fh-aachen.de

Registrar’s Office

Bayernallee 11

52066 Aachen

P +49.241.6009 51620
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