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Preface

Mechatronics, sometimes calledritelligent mechanical system$ encompasses a wide range of technical
disciplines such as mechanics, electronics, coaystems and computer systems. Mechatronics, at the
heart of many systems and products, finds appbicati a number of economic sectors such as elacgon

& applied computer quipment, telecommunicationsimation services, transportation & logistics,
heavy construction, energy, mining, transportaiiqnipment, industrial machinery, aerospace, agticzil
security & defense and biotechnology, to name a few

The main objective of the newly created joint stpdggram‘Mechatronics” is to provide students with
skills demanded by the global technology labor reaby integrating the great diversity of mechatesni
expertise at the TU Liberec and at the HS Zittaull@do form a common higher education platformntlie
Euroregion Neisse-Nysa-Nisa in accordance wittBihlegna Declaration. Candidates with a bachelor’s
degree who are interested in state-of-the-art @olgy and demonstrate a minimum knowledge of Ehglis
are offered an excellent opportunity to study ttiersce of mechatronics in multicultural environmant

to benefit from being fully involved in practicasearch projects and cooperation with the regioaaistry
under the umbrella of these two Czech and Germassities.

The second objective is to provide students witinagtical, cross-disciplinary element, taking the
theoretical part of the studies into practical winrkaboratories and computer environment as veellia
industrial and research projects. The concept andtare of the program enables students to gain
international experience, to acquire or improvertBaglish language skills and experience a newucall
way of life along with professional expertise.

The third objective of the program is respondinfuttdamental changes in the structure of industripath
a regional (Euroregion Neisse-Nysa-Nisa) and aajlsbale. Employers across industry segments eequir
multi-skilled technicians with an integrated vayief skills in developing, implementing and using
intelligent mechanical systems, who have a solmadge of English, the current universal languaige
who are mobile.

We offer:
- an intensive preparatory English course

a course of studies split between the Faculty ati&onics at TU Liberec and at HS

Zittau/Gorlitz

a wide variety of elective study modules

teamwork with regional industry on research prgect

a multicultural environment

the best-of-the-breed lecturers in the region

Graduates will have:
broad technical knowledge with integrated skillsleveloping, implementing and using intelligent
mechanical systems
a professional command of English and detaileddénknowledge of Euroregion Neisse-Nysa-Nisa
from the perspective of the two host countries,Glaech Republic and Germany
double degrees with Diploma Supplements conformiitly Bologna Declaration from the TU
Liberec and the HS Zittau/Gorlitz
cross-border contacts and knowledge of the regiodalstry
competitive advantage when applying for a job lintthe Euroregion Neisse-Nysa-Nisa and
Europe-wide
the prerequisites for entering PhD study at TU telsevithout additional admission examinations
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Master's Course — Structure and Modules

The study programMechatronics’ is based on the joint cooperation between théhieal
University of Liberec, Faculty of Mechatronics anterdisciplinary Engineering Studies (TU
Liberec) and the Hochschule Zittau/Gorlitz (FH)ctldy of Electrical and Information
Engineering (HS Zittau/Gorlitz).

These are thPartner Universities. Applicants for this study program are to haverbee
matriculated at either the HS Zittau/Goarlitz or g Liberec. The university where a student was
matriculated is called his/HefHome University”. The other Partner University, respectively, is
called“Host University” .

Figurel illustrates the pattern of the semesterthim Master’s in Mechatronics.

winter-tertn surnmer-termm winter-term sutrmmer-tertn
semester 1 2 3 4
location: location: location: location:
Liberec or Liberec Zittau Liberec or
Zittau ) ) Zittau
4 semesters with 120 credits
=gl fi——

Fig.1 Pattern of the semesters for the Master inhd&onics.

2.1 First semester

2.1.1 Winter semester, Study load, Credits

The first semester is a preparatory one and isedaéth a minimum value of 30 ECTS (see 3.4.2).
Bachelor degrees with 210 ECTS are recognizedIfiltirig the preparatory first semester, and
students with such a degree can enroll directthénsecond semester of the master’s study in
Mechatronics [see 2.4.1. (3.)]. Modules to be taikgthe students registered at TU Liberec are
given in Table 1.

Table 1 Semester: 1 (winter)
TU Liberec
Nr. Subject names Study load/| Exami-
ECTS nation
Obligatory Subjects
1 |Applied Mathematics Maryska J. jiri.maryska@tul.cz 6+2 /10 \We;
Volf P. petr.volf@tul.cz
2 |Selected Elements of Physi Richter A. ales.richter@tul.cz 4+4 /10 w
Kopecky V.  vasek.kopecky@tul.cz
Hokr M. milan.hokr@tul.cz
3 Electric drives Kubin.J. jiri.kubin@tul.cz 3+2/5 WO
Konena E. eva.konecna@tul.cz
4 Laboratory | Pot Sil A. antonin.potesil@tul.cz 0+4/5 PL

Type of Examination: W-written, O-oral, PL-Laborato

2 This program welcomes both male and female stsddfor ease in reading, hereafter the mascutioeopin will be
used for “student” with the understanding thaefers to him/her.
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2.1.2 Modules Descriptions

Applied Mathematics
The objective of this course is to teach advancathematical methods to solve common and
partial differential equations and statistical noetk using computers. The core subject topics are:
Analytical solution of common differential equatgyrbasics of functional analysis
Metric spaces, Hilbert and Banach spaces, spac@aafth and integrable functions,
Sobolev spaces, classification of partial differ@réquations and the Finite Difference
Method
The basic models and characteristics of probaldigyributions (a brief review)
Selected methods of statistical data analysis amkifimg, the maximum likelihood and
Bayes principles.

Selected Elements of Physics

This module provides understanding of the basieggules of physics and of their applications to

typlcal engineering problems. After completion loistmodule a student should know:
Continuum mechanics—Hooke’s law, stress and steaisors, torsion and bending,
boundary value problems, virtual work, minimum @yeiCastigliano’s principle
Electromagnetism—electric and magnetic field, Make/equations, electromagnetic
waves.
Optics— the electromagnetic theory of light, wagaeaion in homogeneous and non-
homogeneous medium, monochromatic electromagnetvesy the Helmholtz equation,
interference and multiple interference.

Electric drives
This subject aims to give to students theoretid @nactical knowledge about the overall
arrangement, function and characteristic propedfdsasic parts of electric drives in technological
systems:

Electrical drives — configuration and requirementselectrical motors and the driven

machines

Kinematics of electric drives, losses and dimensign

Analysis of regulation systems, control algorithmmgtimization of systems

DC motors — properties, mathematical models, cbofreelocity and simulation

AC motors — properties, mathematical modeling, idmf velocity and simulation

Power semiconductor converters — properties andhcteistics

Components of control circuits

Electrical drives in the distributed control system

Laboratory |
The objective of this course is to introduce labamatechnology planning used for characteristics
identification and electromagnetic systems respoisstudents. The laboratory topics are:
The theory and practical solutions of a varietgxyperimental work and functional
telemetry
The demonstration of measuring chains used in @rpeatal and developing units of
industrial subjects and engineering companies.
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2.2 Second Semester

2.2.1 Summer semester, Study load, Credits

The modules to be taken by students in the sumener @re given in Table 2. Each student must
choose a minimum of one subject from among thegaliry elective subjects! In order for an
obligatory elective subject to take place it mustdra minimum of sixg) students.

Table?2 Semester: 2" (summer)
TU Liberec
Nr. Subject names Study |Examin-
load/ ation
ECTS
Obligatory Subjects
1 Robotics Zada V. vaclav.zada@tul.cz 2+2 /5 WO
2 Programmable Controllers T maP. petr.tuma@tul.cz 2+2 /5 \We;
Diblik M. martin.diblik@tul.cz
3 Drives and Servomechanisn Rydlo P. pavel.rydlo@tul.cz 24215 WO
ernohorsky Jjosef.cernohorsky@tul.gz
4 | Semester (Term) projec 0+4/5 PB
5 |Control Systems in Mechatronics  Modrldk O.  osvald.modrlak@tul.cz | 2+2/5 WO
Obligatory Elective Subjects
1 Dynamics of the Machines PeSik L. lubomir.pesik@tul.cz 2+2/5 WO
2 Photonic Kopecky V. vasek.kopecky@tul.cz | 2+2/5 WO
3 Laboratory | Pot Sil A. antonin.potesil@tul.cz | 0+4/5 PL
Koprnicky J. jan.koprnicky@tul.cz
4 Design of the electrotechnic syste  Novak M miroslav.novak@tul.cz | 2+2/5 e
Pliva Z. zdenek.pliva@tul.cz
5 Electronics circuits and Compone  Dole al I. ivan.dolezal@tul.cz 24215 W
Kola M. Milan.kolar@tul.cz
6 Electrical Transducers of t Nosek J. jaroslav.nosek@tul.cz | 2+2/5 WO
Physical Quantities Mokry P.  pavel.mokry@tul.cz

Type of Examination: W-written, O-oral, PB-Stud#&york, PL-Laboratory

2.2.2 Modules Descriptions
Robotics
The subjectRoboticsis oriented to deepen students’ knowledge of ttoblpms of analysis and
control of robot manipulators using sensors. Top@gred include:
Matrix methods of kinematics of robot manipulatapsaternion methods
Direct and inverse kinematics, using analytical ancherical methods
Dynamics of robots, differential equations of mationatrix methods
Using kinematics and dynamic equations for robaitia from point to point
Robot motion control on defined trajectories orffagces, classical trajectory robot planning
Adaptive and adaptive-learning iterative controtabotics
Numerical solutions of robot dynamics and simulagiof robot motions

Laboratory II
The objective of this advanced course is to intoedaboratory technology planning used for
characteristics identification and electromagnsyistems responses to students. Through suitably-
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chosen laboratory topics the theory and practigiait®ns of a variety of experimental work and
functional telemetry is introduced to students.cRca:

Automotive electronic systems laboratory

Research laboratory

Semester project
1. Semester projects are announced by the respeepartdhents the TU Liberec or HS
Zittau/Gorlitz during the winter semester.
Students have to choose one.
The deadline for project assignment is announcetthéygean.
Projects will be assigned, in written form, by theef of the project.
The project must be completed by the time of tlogeot defense. The project defense dates
will be announced by the dean.

ablrwn

Dynamics of Machines
The aim of this course is to apply skills gainepessally from theoretical mechanics and other
basic theoretical disciplines. The course is digia#o theory and laboratory parts.
The focus of the module is on
the identification of dynamic parameters of a halamic system by means of modal
analysis or operational deflection shape measuremethods
the analysis of balancing rotating parts and mowreghanisms

Control systems in Mechatronics
This module provides a comprehensive overview atrob systems with particular focus on
establishing an appropriate balance between theakebncepts and engineering practice in the
analysis, synthesis and identification of dynanystems. After this course students should
- have acquired good knowledge of practical paramestiamation for certain specific model
structures
be able to apply single loop PID control, feed fardvand cascade control design methods
understand the fundamental approach to state Varatrol
be familiar with descriptions of multi-input / mutiutput systems
be able to use the modern software tools MATLABdDalysis and synthesis.

Photonics
The subjecPhotonicsis focused on selected topics in optics, quantiect@nics and
optoelectronics. Topics covered include:
Interaction of photons and atoms — spontaneousukited emission and absorption
Coherent optical amplifier, gain coefficient, satieéd gain, pumping
Lasers, theory of laser oscillation and charadies®f laser radiation
Photons in semiconductors — interaction photorestedns and holes
Light-emitting diodes, laser diodes, injectiondadiodes
External and internal photo effect, quantum efficig sensitivity, response time, gain
Semiconductor photo detectors — photoconductooplindes, avalanche photodiodes,
photo detector noise.

Programmable Controllers
This module provides a comprehensive overview ogmmable control systems with emphasis
on Programmable Logical Controllers and commurnocatn networks.
After completion the students should
have a good knowledge and overview of implemensedware and systems
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be familiar with the modern computer languagessofitivare (STEP 7)
have a solid knowledge of communication in networks

be familiar with the fundamental approaches to gtdal implementation
be able to implement hybrid control

Electrotechnical System Design
This subject teaches students the electrotechthiealy needed to design distribution boards and
electrical equipment for machines and buildingsisTncludes:
- CAD/CAE/CAM systems for electrotechnics

Electrotechnical legislations and standards

Conductor and cable design

Protection devices, design, selection of proteatiecessary

Overvoltage protection

Switchboard parts, control parts, measuring devoves supplies/of electrical supply,

properties of low voltage power networks

Switchboard cooling, thermal behavior

Electronic Circuits and Components
This course deals with selected, more complex gnaled mixed circuits for instrumentation,
control, electroacoustics, communication and ratiatronics. The focus is on
- the basic principles of certain electronic syst¢ms FM stereo, GSM, GPS, etc.)
the progressive design methodology of electronigpgent
the VHDL language and its application
practical laboratory work

Electrical Transducers of the Physical Quantities
This subject will include both a theoretical ovewiand practical experience in the area of
selected electric transducers of physical quastidter completion of this module the students
should know about:
Smart materials and their production
Piezoelectric wide band (aperiodic) and resonamstiucers
Piezoelectric resonators and their applications
Piezoresistive transducers
Smart sensors and actuators, and an overview oémdarends in the design of electrical
transducers based on the application of ferroeteittin films including the processing of
micro-electro mechanical systems (MEMS)
Design of complex mechatronics systems

2.3 Third Semester

2.3.1 Winter semester, Study load, Credits, Examination

The modules to be taken by students in the third,tat HS Zittau/Gorlitz, are given in , Table 3
below. Each student must choose a minimum of ohgsufrom among the obligatory elective
subjects and the mechatronics project! In ordeafoobligatory elective subject to take place it
must have a minimum of si%) students.
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Table3 Semester: 3 (winter)
HS Zittau/Gorlitz
Nr. Study | Examin-
Subject names load / ation
ECTS
Obligatory Subjects
1 Automatic Control Theory Proske D. d.proske@hs-zigr.de | 2+2/5 |PL/PK18(Q
2 Fuzzy Control Kastner W. w.kaestner@hs-zigr.de 2+2/5 PK 150
3 Image Processin Bischoff S. s.bischoff@hs-zigr.de| 2+2/5 PK 150
4 | Digital Communication Technology Vogt J. j-vogt@hs-zigr.de 24215 PK 120
5 Digital Signal Processin Thiele R.. r.thiele@hszigr.de 2+3/5 PK 120
Obligatory Elective Subjects and Mechatronics Projet
1 Magnetic Bearings Worlitz F.  f.worlitz@hs-zigr.de| 2+2/5 | 2xPB
2 Hardware Programming Kihne S. st.kuhne@hs-zigr.dg 2+2/5 PB
3 PLC Programming Proske D. d.proske@hs-zigr.d¢ 2+2/5 PB
4 | Wind and Water Power Weise V. v.weise@hs-zigr.de| 2+2/5 PB

Type of Examination: PK-Test, PB-Student Work, Pdbbratory

2.3.2

Modules Abstracts (Descriptions)

Automatic Control Theory

In this

course students learn about modern metabdstomatic Control. Focus will be on

practical use and implementation of these meth®tslents will acquire knowledge of:

Fuzzy
The ai

Analyzing controlled systems using state spacergsn
State Estimation

Synthesis of state space controllers

Multi-loop control design (MIMO system)

Digital control

Control
m of this course is to give consolidated kieolye of fuzzy set theory, fuzzy systems and

their application to control theory. The main tapare:

Foundations of fuzzy set theory

Fuzzy systems and their components, the Mamdanyfsigstem (structure, demonstrated
example, practical realization, software tool Dyarpt

Takagi-Sugeno-Kang fuzzy system (structure, dennatest example, practical realization,
analogy to Artificial Neural Networks)

Requirements for application in control theory (sioleration of dynamic components)
Development of fuzzy controllers

Application of fuzzy controllers and comparisorctassica controllers

Image Processing
This course provides a general introduction toftimelamental techniques of computer vision and

|mage

Guide_

processing and illustrates their practicaliagtion. The main topics are:

Image acquisition and representation

Pre-processing methods: transformation of pixejtiriess and geometry, camera
calibration, local operators

Video and audio compression

Image segmentation
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Feature extraction: color, texture and shape dascs; Principal Component Analysis
Classification: prototypes, cluster analysis, statal methods, classifiers

Teachable image evaluation: supervised and nonraspd learning, neural networks,
Support-Vector-Machine (SVM)

Multi-sensor technology, Fusion

Current practical application areas

Digital Communication Technology

Digital communications systems have seen tremendewslopments throughout the past decade.
In particular, improvements in signal processirggiree and channel coding have led to high data
rates via cable and wireless.

In this course the basics of modern communicatystesns are highlighted, especially source
coding, channel coding, cryptography and adaptiters.

Source coding is the optimal representation ofrmfttion. Channel coding indicates the
generation of signals which can withstand chanistbdions.

Cryptography is the theory of hiding informationotiern principles such as symmetric and
asymmetric methods are introduced in this course.

Adaptive filters are widely used in digital commeaiion and control systems.

In the course the fundamentals of analysis anchegig of adaptive systems such as transversal
filters or lattice structures are developed. Thelshts receive information about the mathematical
description of least mean squares and recursige $eares algorithms. Convergence and stability
analysis with design rules is also included.

Digital Signal Processing

In this course, the basics of digital signal preogs are developed.

This consists of time-based signals and systemmgthematical description of signals and systems
in time, frequency and screen domain, includinglsoand integral transformations. The main
emphasis here is on the discrete and Fast Fouaiesform for signal and system analysis. Another
topic covered is the design of recursive and naansve digital filters as well as wave digital
filters. For this purpose both the Impulse Invace and Bilinear methods, the Fourier
approximation and the wave description are usetksign digital filters.

Magnetic Bearings
The aim of thic course is to provide knowledge esgiirements for the design and application of
magnetlc bearings. The main lecture topics are:

Kinds of magnetic bearings

Design and engineering

Control theory

Diagnosis possibilities

Applications

Hardware Programming

This subject provides a study of modern hardwaognamming. The focus is on:
Hardware of 8-Bit Microcontrollers (architectur@esial function registers, bus systems,
reset-logic, pin-layout, timers),
ANSI standard C language programming, program dgveént in ANSI C with pVISON2
Interrupt-controlling, interrupt-priorities, mashlae interrupts
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Hardware description of the real time clock DS12887

Integration of hardware expansions

Using the printed board software EAGLEe developgthe German company CADSOFT
Routing and board-design of printed-circuit boards

Assembling and fitting of the printed board

Soldering and commissioning of the printed board

Test of the developed board with software routines

PLC Programming

The aim of this module is to provide study of maderethods for programming PLC. Students

will learn to program logic control and digital doml and about the use of PLC to implement these
methods for industrial control.

Wind and Water Power
The aim of this course is to provide knowledge tdfaation the wind and water power. The
module contains the following parts:
Wind energy and conversion, system components rd @nergy converters, power control
of wind energy converters
Economic and environmental aspects of wind enetijgation
Principles of water turbines and their propertgsstem components of water power
stations, electricity generation and grid linkagewater power stations
Economic and environmental aspects of water power

2.4 Fourth Semester

2.4.1 Summer semester, Study load, Credits

The students will do their master’s thesis workhair chosen institution of higher education,
either TU Liberec or HS Zittau/Gorlitz.

Students registered at HS Zittau/Gorlitz receivee8O'S for their Diploma Thesis. They work on
their Diploma Thesis on-site in the industry otha university during the forth semester and they
do not attend any additional classes (see Tabléof . Jletails see 3.3.2].

Students registered in the fourth semester at Béreic receive 12 ECTS for their Diploma Thesis
and 3 ECTS for the obligatory subject “Diploma ©glliium”. In addition to this they have to
complete 3 obligatory elective subjects with altetdue of 15 ECTS (the subjects are listed in
Table 4). In the fourth semester students havedaiee a total of 30 ECTS.
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Table4 Semester: 4™ (summer)
TU Liberec HS Zittau/Gorlitz
Nr. Subject names StudyExam-| Subject names| Study
load / |ination load /
ECTS ECTS
Obligatory Subjects Obligatory Subjects
1 |Diploma Colloquium 0+3/3 Diploma thesis |0+15/30
Richter A.ales.richter@tul.cz
2 | Diploma Thesis Supervisor 0+12/
12
Obligatory Elective Subjects Obligatory Elective
Subjects
1 | Technical Diagnostics 2+2/5 WO

Jaksch l.ivan.jaksch@tul.cz
Matela L.lukas.matela@tul.cz

2 |Intelligent Robots 2+2/5 WO
Z&da V.vaclav.zada@tul.cz
3 |Digital Image Processing 2+2/5 WO

Chaloupka Jjosef.chaloupka@tul.cz
Matela L.lukaS.matela@tul.cz

4 |Measurement and Diagnostics of Machin¢ [2+2/5 WO
Vaclavik J jan.vaclavik@tul.cz
Diblik M. martin.diblik@tul.cz

5 | Control Systems of Vehicles 2+2/5 WO
Maly M. miroslav.maly@tul.cz

6 |Human-Computer Interaction 2+2/5 WO
Drabkova Jjindra.drabkova@tul.cz

7 | Control Methods in Applications 2+2/5| WO

Hlava Jjaroslav.hlava@tul.cz

2.4.2 Modules Descriptions
Diploma thesis

1. Researching and writing diploma thesis
2. Consulting with supervisor and experts from indpsind research institution(s)

Diploma Colloquium
- Communication skills in connection with diplomasiework
Preparation: six key points
Objectives, Audience, Content, Organization, Visodrmation, Practice
Giving talks and presentations
Presentation, Signposting language, Delivery

Technical Diagnostics
The subject deals with technical diagnostic methosisd in the industry, including advanced
signal processing methods.
- Diagnostics models; System reliability; Statistiesthods; Expert systems

Analysis of diagnostic signals in time and frequedomain

Cyclical machine and sound diagnostics

Hilbert transform and its use in diagnostics; Matian and demodulation

Vibro-diagnostics systems; Accelerometers; Speatnalysis
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Intelligent Robots
The subjectntelligent Robotss focused on the use of several methods of @difintelligence in
the field of robotics, primarily in trajectory atask planning.

Task-level programming

Gross-motion and Fine motion planning

Predicate logic

Task solving in robotics and heuristics

Task-planning, source and global scene, scenessalgsk planner simulation

Digital Image Processing
The subject Digital Image Processing focuses omstingent’s ability to understand basic principles
of computer Image processing and recognition. Tharoontent of this subject is:

Digital cameras, lenses, digitized image, samplipgntification

Image pre-processing and transformation

Local preprocessing: image smoothing, edge detector

Mathematical morphology

Skeletons and object marking, segmentation

Region identification and object recognition

Measurement and Diagnostic of Machines
The subjecMeasurement and Diagnostic of Machirmesnpiles knowledge obtained in other
courses in order to offer insight into both theottyeand the practice behind automated
measurement and diagnostics in technical plants.
- Measuring chain and its role in control diagnostics

Signal theory, transformation, sampling

Integral transformations, Fourier transformatioaplace transformation, Z-transformation

and wavelet transformation

Machine diagnostics — vibration diagnostics, modahlysis, multiple criterion based

diagnostics

Design of a sensor measuring weight, with digitapat

Control Systems of Vehicles
The subject is focused on fundamental propertiekioing system elements and their parts. The
module contains the following parts:

Drive train, function, design, diverting elementansmissions

Hydrostatic transmission of mobile machines

Vehicle systems: steering, braking, stabilizatemtjlock and control systems

Safety systems, information and communication

Human-Computer Interaction
The subjecHuman-Computer Interactioprovides an overview of the design of virtual
environments (3D objects) with interactive compdeen
- Introduction of VRML, Navigation, Shapes, Appearanc

Special nodes, Variable types, Prototypes

Sensors

Animation

Scripts

Control Methods in Applications
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This course is focused on practical applicationaudbmatic control methods. Particular emphasis is
placed on those features present in controlledplamd systems that complicate or even exclude the
application of classical linear finite dimensiocahtrol theory. Such features include

time delay systems, including systems with intededhys

non-linear behavior and interaction of continuond kbgical controls

hybrid control

Policy and Legal Procedures

3.1 Common boards

1. The Faculty of Mechatronics and Interdisciplinangiheering Studies of TU Liberec and
the Faculty of Electrical and Information Enginegrof HS Zittau/Gorlitz created the
common‘Master of Mechatronics Board” in Liberec onJanuary 28, 2008This board
authorizes the organizational, structural and adstnative rules of the study program
“Master in Mechatronics” at both faculties.

2. The “Master in Mechatronics Board” is governed g tleans of both faculties: the Faculty
of Mechatronics and Interdisciplinary Engineeririgdies and the Faculty of Electrical and
Information Engineering, and includes two membémsazh faculty that are appointed by
the Vice Rector of Study at HS Zittau/Gorlitz and’d Liberec by the Dean of the Faculty
of Mechatronics.

3. The Deans of the Home Universities will creawéethatronics Board of Admissions”
and thé'Mechatronics State Final Examination Board,” and they have the right to
appoint the members of both boards from both feesult

3.2 Students

1. The study program master in “Mechatronics” is fiudents of the TU Liberec and HS
Zittau/Gorlitz as well as other European and steddtthird-country” students.

2. The number of students is to be approximately 25tbt& students (10 TU Liberec, 10 HS
Zittau/Gorlitz and 5 European).

3. There may be an increase in the amount of Eurogednhird-country students.

3.3 Structure of Studies

3.3.1 Location of Hosting University

1. In the second and third semesters all studentsea$tudy program “Master’s in
Mechatronics” have the sarhsting University according to the semester ($ag. 1).
As indicated above, the first and fourth semestszdifferent.

The students coming from TU Liberec and HS Zittauli®& will spend the first
semester at the university where they received Bexthelor’'s degree. Other
European and third-country students with less 8hCP spend the first semester at
either the TU Liberec or HS Zittau/Gorlitz. OthanrBpean and third-country
students with 210 CP or more can begin directiywhe second semester. They can
choose either TU Liberec or HS Zittau/Goérlitz asitihome university.

At the beginning of the third semester studentstrolisose where they will do their

Diploma Thesisin the fourth semester, the choice being betweernviio Home

Universities.

2. The Master’s Thesis topic will be assigned

at the end of the third semester at HS Zittau/@&orli

at the beginning of the third semester at TU Libere
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3.3.2 Thesis Work

1. Diploma thesis are announced by
Partner universities that appoint thesis supersisor
Corporations and companies
Research institutions
Students must choose one.
If the thesis is from the industry, then it is nexagy to find a supervisor approved by the
Mechatronics State Final Examination Board or (itezi) the Dean of Faculty.
4. Thesis topic will be assigned by dean:
- HS Zittau/ Goérlitz at the end of the third semester the semester before the Master’s
thesis is to be written
At TU Liberec the dean sets a deadline when theighepics must be prepared and
handed in written, paper form for the dean to sigom this point on students are to
begin working on their Thesis Work immediately.

wn

3.4 Study and Examination Guidelines

3.4.1 Study guidelines

1. The study and examination guidelines in any givanester are in accordance withthe
local regulations, standards and rules of the iHgdtiniversity.

2. Courses, including course material, instructiomrexation, and study advising are
conducted in English at both universities.

3. Lecturers and educational personnel, course scbgdhle type of examination in any
given semester will be determined by the Hosting/&hsity.

4. The Master’s thesis will be written in accordandthwhe local rules and regulations at the
chosen university.

5. The Diploma Thesis is written and defended in Esiglin exceptional cases it may be done
in German.

3.4.2 Examination guidelines

1. All modules and examinations will be credited bg tRuropean Credit Transfer
System ECTS’”. Semester projects, semester work, labor prot@uadspapers are to be
laid down in the examination and study rules.

2. Inthe “Mechatronics” master’s study program studdrave to acquire at leds20 ECTS
during the two years. The structure of the acquaredits must be as follows:

- aminimum of 30ECTS at the HS Zittau/Gorlitz througe Faculty of Electrical
and Information Engineering,
a minimum of 30ECTS at the TU Liberec at the FacaftMechatronics and
Interdisciplinary Engineering Studies,
30ECTS earned with the Master’s Thesis at oneefwlo universities.

- For students registered at HS Zittau/Gorlitz inftnath semester the Diploma
Thesis is valued at 30 ECTS. Diploma Theses arduwziad solely in
companies/industry (see Table 4).

- Students registered in the fourth semester at Héareic write a Diploma
Thesis valued at 12 ECTS and attend the Diplomé&Qaium for 3 ECTS.
Further they must take three obligatory electiigiestis (shown in Table 4)
for a total of 15 ECTS. This adds up to a totaB@ECTS for the semester.
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3. The final requirement to complete this progranhis ‘tState Final Examination in
Mechatronics” involving theDefense of a thesisand “State Rigorous Examinatiori in
three subjects as appointed by the “Mechatroniate$tinal Examination Board.”

4. Students who successfully complete the Masteridachatronics program will receive a
Double Master’s Degree.

3.5 Application and Admissions Procedure

3.5.1 Prerequisites for Admission

1. The selection process will be carried out byNexhatronics Admission Board The
following prerequisites must be met for admissibgilality:

- A Bachelor's degree in a relevant subject areaaZitau/Gorlitz, at TU Liberec
(Home Universities) or the equivalent from anotbe@untry, valued at 180 ECTS (a
minimum of 6 semesters) with a certificate of ssstal completion.

Meeting the required prerequisites for one of thi¥ving programs:

- Consecutive two-level Master study program Mechatat HS Zittau/Gorlitz

- Consecutive two-level Master study progrfactrical Engineering and
Informaticsin the academic disciplifeMechatronict at the TU Liberec.

Passing the entrance exam set by the ExaminingdBddviechatronics at TU Liberec.

2. Students enrolled at their home university haveegister with the host university,
according to the regulations there, for each seaneshducted at that university.

3. The bachelor’'s degrees at HS Zittau/Goérlitz witiotal of 210 ECTS are recognized as the

preparatory first semester . It enables studerivegin directly with the second semester of
the Master’s in Mechatronics program.

3.5.2 Application procedure

1. The Home and European students follow the locaimes for enrollment at TU Liberec
and HS Zittau/Gorlitz.

2. Third-country students must apply Byril 28.

3.5.3 Required documents

The follow documents must be submitted in English:

Application form

Official transcript of university records and thi@@al Bachelor’s degree certificate. All
documents must be officially notarized copies.tédhslations must be officially certified
and accompanied by a copy of the original.

Letter of motivation (written by the student)

Language test report (English)

A curriculum vitae (CV or resumé) in English.

A copy of the passport

Name and address of nearest relative (and indicafigour relation — father/mother,
uncle,...)

N =

Noohkow

European students and third-country students shsmrid their application to:
Technicka univerzita v Liberci

D kanat fakulty mechatroniky a mezioborovych in erkjrsh studii
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Studentska 2

CZ - 461 17 Liberec 1

Master in “Mechatronics”

E-mail: dagmar.militka@tul.c@~aculty Secretary)

or
Hochschule Zittau/Gérlitz (FH)
Akademische Verwaltung
D-02763 Zittau
Theodor-Korner-Allee 16
Master in “Mechatronics”
E-Mail: s.kuehne@hs-zigr.de

3.6 Administration, Examination results, Diploma

3.6.1 Student Administration by Home University

1. The Home University keeps all records of appligaticoursework, students’ semester
theses and examination results acquired at botlersities and all other student
documentation, according to the ECTS system.

3.6.2 Student Administration by the Hosting University

=

The Hosting University is the primary point of caat for all student affairs.

2. The Hosting University is responsible for the doemtation of all students registered as
guest students for any given semester.

3. Regulations for the exchange of information abbetdtudents, especially their
examination results, have been established acaptdiapplicable local law.

4. The Hosting University is responsible for delivgriexamination results and other pertinent

information to the Home University.

3.6.3 Diploma

1. Students who successfully complete this prograrhredeive aCertificate of successful
completion from the Home University.
TU Liberec, see Attachment 1
University Zittau/Goérlitz, see Attachment 2
2. The Home University awards the Double Degrees Wifiloma Supplements.
Diploma degreéMaster of Engineering” from the consecutive two-levstudy
program“Master in Mechatronics” at the HS Zittau/Gorlitz, see Attachment 3, and
Diploma degreéln enyr” , (Master of Engineering), abtng.”, from the
consecutive master study progr&tectrical Engineering and Informaticsn the
academic discipline/fieltMechatronics” at the TU Liberec, see Attachment 4.
3. The universities TU Liberec and HS Zittau/Gorlitmaplete the Diploma-Supplement, see
Attachment 5.

3.6.4 Continuing to Doctoral (PhD) Study

1. Admission for doctoral work in Germany for gradsatem HS Zittau/Gorlitz is granted
according to regulations for doctoral studies atréspective university faculties.
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2. Graduates of TU Liberec may begin doctoral studyeut an admission examination,
when the graduate has an appropriate thesis togdia @rofessor has given him a positive
recommendation.

3.7 Fees

1. The universities TU Liberec and HS Zittau/Gorlitdlwharge tuition fees according to
their national legislation. At the time of writirigere are no fees.

2. A student has to pay the administrative fees asimed| by local law at the Hosting
University.

3. All fees will be collected and owned by the Hostlgiversity and managed according the
local rules and regulations.

3.8 Funding
1. The students will bee support by Socrates/Erasmugr&m according its structure and
rules.

2. Both Partner Universities will endeavor to secudditional funding.

3.9 Accommodation

1. Each Partner University operates its own hallssidence.
2. The cost of such accommodation varies, dependints @uality, from € 50-90/month.
3. lItis also possible to find accommodation withie fhrivate sector.

3.10Responsibilities within the Study Programs

1. All students registered in this study program atltosting University have the same rights
and duties as the other matriculated universitgestts in other programs.

2. All students of thé*artner University have to obey the rules and regulations of the
Hosting University.

3. The Master in Mechatronics State Final ExaminaBoard, student affairs office and other
institutions of the Hosting University are respdesifor the execution of the jointly-
developed regulations for this study program.

4. lItis the responsibility of the Hosting University ensure that the modules are provided by
sufficiently qualified persons in accordance whk tocal laws and regulations.

5. The Hosting University is responsible for ensurmagnpliance with local laws about safety
in university facilities, laboratory equipment etc.

3.11 Administrative Formalities

3.11.1Czech Administrative Formalities

Basic guidelines:
1. Students who are citizens of EU or EEA member stadee the same rights as in their
home country with respect to health insurance asal negulations (i.e. a visa is not
necessary).

2. Before departure, citizens from non-EU countriesiicg to the Czech Republic for the
purpose of study must contact the Czech embassyfoent information on health
insurance and visa requirements
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3. Every foreign student is required to provide probsolvency, prove the grant of a
financial scholarship or an affidavit of support.

3.11.2German Administrative Formalities

Basic guidelines:

1. Students have to register with the local autha@ii@nwohnermeldeamshortly after
arrival in Germany.

2. The student must provide proof that his healthriasce is recognized in Germany or will
be required to take out a health insurance polidgermany.

3. Every foreign student is required to provide probsolvency, certifying the grant of a
financial scholarship or an affidavit of supporb Msa is required for EU citizens,
Students from other countries should check intoerurvisa regulations well in advance of
travel to Germany.

Attachments
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Attachement 1
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Attachement 2 zeugnis Deutsch Zittau
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Attachement 3 Masterurkunde Deutsch Zittau
Masterurkunde Englisch
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Attachement 4
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Attachment 5

Diploma Supplement

Anlage zum Diploma Supplement — Transcript of Rdsor

Transcript of Records (Master-Mechatronik Dual-PostDegree-Program)

Prufungsordnung Mechatronik vom

1 Robotik Robotics
2 Laborpraktikum 11 Laboratory Il
3 Antriebe und Servomaschinen Drives and Servomechanisms
4 Semester Projekt Semester Project
5 Maschinendynamik Machine Dynamics
6 Wabhlpflichtfacher Obligatory Electives
Steuerungstechnik in der Mechatronik Control Systems in Mechatronics
Optische Systeme Photonics
Digitale Signalverarbeitung Digital Signal Processing
Entwurf von elektrotechnischen Systemen Design of Electrotechnic Systems
Elektronische Schaltungen und Komponenter] Electronic Circuits and Components
Elektrische Wandler fur physikalische Gro3en| Electrical Transducers of the Physical Quantities
7 El1-1 | Regelungstechnik Il Automatic Control It{@nced course)
8 El2-1 | Digitale Signalverarbeitung Digital Sigrirocessing
9 EI3-2 | Fuzzy-Control Fuzzy Control
10 | EIl4-2 | Digitale Kommunikationstechnik Digital Conunication Technology
11 11-2 | Image Processing Image Processing
12 I2-2 | Maschinennahe Programmierung Hardware-Oriented Programming / Circuit Design
Schaltungsentwurf
13 [ MS1-1 | Modellgestitzte Messverfahren/ nichtlieear | Model-Based Measurement Methods/ Nonlinear
dynamische Systeme Dynamic Systems
14 | MS2-2 | Kunstliche Intelligenz/ Neuronale Netze tifkaial Intelligence/Neural Networks
15 [ AW1-2 | Unternehmensfiihrung/Sprachen Business jamant/Languages
16 | WP1-2 | _Wahlpflichtfach/Internationales Projekt Optional Modules /International Project
1. Magnetlagertechnik 1. Magnetic Bearing Technology
2. Projekt/Projektmanagement 2. Project/Project Management
3. Fluidische Steuerungsmittel 3. Fluid Control Systems
4. SPS-Programmierung 4. Programmable Logic Controller (PLC)
5. Qualitatssicherung 5. Quality Control
6. Modellierung und Simulation 6. Modelling and Simulation
7. Lichtwellenleitertechnik 7. Optical Transmission Systems
8. Wasser- und Windenergienutzung 8. Use of Wind and Water Energy
9. Optische Sensoren 9. Optical Sensors
10. Photovoltaik 10. Photovoltaics
11. Prozessornahe Programmierung 11. Hardware Programming/Program Development i
/Programmentwicklung in C
17 | WP2-3| Abschlussmodul/Masterarbeit Final Modulagkér's Thesis

Guide_Mechatronics

28

21 April 2008
(language correction as of: 14 July 2008)



