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MSE - Description of Specialised Projects

Information and
Communication
Technologies

Within the framework of research and
service projects this area of study is
involved in developing, constructing and
operating secure and reliable software
systems in the context of Swiss and Eu-
ropean industry. In addition to the use of
leading-edge methods and technologies,
soft factors are also taken into account
during the development of innovative
solutions to problems in this area.

Competence Centres (CC)
Information and Communication Technolo-
gies has the following competence centres
and associated core topics:

CC Software Engineering and Technology

+ Design: interweaving of requirements and
architecture

» Software architecture, service-oriented
architectures, modelling

» Software development

* Requirements management

MASTER OF SCIENCE
IN ENGINEERING

CC Information and Software Security

» Security mechanisms in complex system
environments, particularly those involving
more than one company

» Use of mobile devices for security-related
applications

» Use of NFC technology

CC Centre of Excellence for Embedded
Systems Applied Research (CEESAR)
 Building and home automation

« Wired and wireless networking

» Mobile computing

« Embedded computing

« Embedded internet technologies

» Realtime computing

* Multimedia embedding

For more information, visit our website:
www.hslu.ch/technik-architektur

Examples of Projects

Participation in specialised projects is limited
to one per semester. Students can join the
projects listed below at any time.

Lucerne University of
Applied Sciences and Arts

HOCHSCHULE
LUZERN

Engineering and Architecture

Castrum

The CTI project aims to develop a universal

service platform for the banking and insur-

ance sectors. The main aspects of research
in this context are:

- Automation of cross-organisational busi-
ness processes by means of a service-
oriented architecture

- Universal and scalable platform for data
hubs

- Security aspects of processing information
across organisations

A key feature of this project is the intensive

cooperation between engineers and econo-

mists on the one hand and universities and
commercial partners on the other.

Partners CTI project; Base-Net Informatik AG
Participating schools The Business and
Engineering and Architecture schools of Lu-
cerne University of Applied Sciences and Arts
CC Information and Software Security; Soft-
ware Engineering and Technology

Advisor Prof. Jorg Hofstetter

_,-Dligitale Vertrage

Partner

FH Zentralschweiz
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Information and
Communication
Technologies

Unified Intelligent Home System
Architecture

The aim of this project is to define and
implement an architecture for integrated
home networking, total automation and a
unified device-independent human-machine
interface.

Starting with the various networking techno-
logies (KNX, TCP/IP, ZigBee, digitalSTROM,
etc.), the project also focuses on middleware
technologies (UPnP, BACnet, DLNA, OSGi,
etc.) and server architectures, right through
to the design of universal, device-indepen-
dent human-machine interface concepts,
e.g. on a wristwatch, mobile phone or PDA.
A wide range of hardware platforms is in-
volved here, from the small 8-bit microcon-
troller on a low cost SoC to high-end mobile
devices and high-performance multimedia
servers. Many different software technolo-
gies are used to deliver full system func-
tionality on these platforms. Cost-sensitive
components, tough real-time requirements
and increased reliability and security are all
factors here.

Partners Various, see: www.ihomelab.ch
CC Centre of Excellence for Embedded
Systems Applied Research (CEESAR)
Advisor Prof. Alexander Klapproth

MASTER OF SCIENCE
IN ENGINEERING

pmMDA

The aim of this CTI project is to optimise au-
tomated access to databases. The pmMDA,
an open source tool provided by bbyv, follows
the "model-driven architecture (MDA)" devel-
opment approach, i.e. most of the applica-
tion is generated. Weaknesses with regard
to data access performance have been
analysed and corrected.

The generator uses NHibernate for DotNet
developments. The project looked at DLing
as an alternative and also examined the
optional use of an object-oriented database.
Key results:

- Optimisations in the generator, which also
generates database procedures, accelerates
critical queries by a factor of 10.

- Tests for a changeover to DLinq or an
object-oriented database did not make any
significant new contribution to our optimisa-
tions.

Partners CTI project; bbv Software
Services AG (Zug)

CC Software Engineering and Technology
Advisor Prof. Martin Jud
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Lucerne University of
Applied Sciences and Arts

HOCHSCHULE
LUZERN

Engineering and Architecture

Authorisation Mechanisms in the
Enterprise Sector

The focus here is on examining the different
authorisation mechanisms used in the enter-
prise sector. This involves looking at various
tools that enable authentication and authori-
sation data to be managed centrally within a
complex heterogeneous environment.

The primary aim is to create applications
that do not contain any authentication or
authorisation code, but rather delegate this
task to a central service. Complex and dy-
namic authorisation requirements are also
to be supported here. XACML, an XML-
based language, is of particular interest in
this regard because it enables even complex
authorisation requirements to be described.

CC Information and Software Security
Advisor Prof. Roland Portmann

Advisors for this subject area
Prof. Jérg Hofstetter

Prof. Alexander Klapproth

Dr. Thomas Koller

Prof. Dr. Thomas Olnhoff

Prof. Roland Portmann

Prof. Othmar Schalli

Peter Sollberger

Contact

Prof. Jérg Hofstetter

T+4141 3493314

E-mail: joerg.hofstetter@hslu.ch

FH Zentralschweiz
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Public Planning,
Construction and
Building Technology

The planning, design and construction of
buildings and other large structures is an
intensely interdisciplinary process. The
number of influencing factors and basic
conditions is rising steadily, as a result
not only of more stringent regulatory re-
quirements and changing environmental
conditions but also of the new needs of
users. In the competence centres in this
area of study experienced professionals
work together with project partners to de-
liver optimal and innovative approaches
to these issues.

Competence Centres (CC)

Public Planning, Construction and Building
Technology department has the following
competence centres and associated core
topics:

CC Centre for Integrated Building

Technology

» Thermal building simulation

» Modelling of innovative building/building
technology components

+ Building technology in the health care
system

* Air pollution control

MASTER OF SCIENCE
IN ENGINEERING

« Aspects of control engineering and buil-
ding automation

« Application of Computational Fluid Dyna-
mics (CFD)

* Integrated systems

* Integral planning methods and tools

CC Typology and Planning in

Architecture

« Sustainable buildings

« Interaction between individuals and the
built environment

« Cross-disciplinary planning methodology

CC Structural Engineering

» Development and application of stress
field models

« Limits of plasticity theory (deformability)

« Reliability of concrete load-bearing
structures

» Application and interpretation of FEM in
constructive engineering

CC Facade and Metal Engineering
« Structural safety and fitness for purpose
« Issues relating to building physics

« Optimisation of facades

Lucerne University of
Applied Sciences and Arts

HOCHSCHULE
LUZERN

Engineering and Architecture

CC Centre of Excellence for Embedded
Systems Applied Research (CEESAR)
 Building and home automation

» Wired and wireless networking

» Mobile computing

* Embedded computing

* Embedded internet technologies

» Realtime computing

* Multimedia embedding

For more information, visit our website:
www.hslu.ch/technik-architektur

Examples of Projects

Participation in specialised projects is limited
to one per semester. Students can join the
projects listed below at any time.

New Methods for Calculating the Load
and Energy of Air-Conditioned Buildings
The aim is to develop a single, all-inclusive
calculation of the load and energy for hea-
ting and cooling. This calculation will replace
the multitude of individual, discrete calcula-
tions that are currently used in the design,
dimensioning and energetic optimisation

of air-conditioned buildings. Calculation at
hourly intervals means that it is necessary
to model the building and the building au-
tomation systems in appropriate depth. For
various components the appropriate models
are not available, not even in an internation-
al context, and will have to be developed
from scratch. At the end of the development
process we will have a new norm and a
calculation tool.

Partner EU project

CC Centre for Integrated Building Technology
Advisor Prof. Gerhard Zweifel

FH Zentralschweiz
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Public Planning,
Construction and
Building Technology

Indirectly Supported Bridges —
Interaction between Longitudinal and
Transverse Load-Bearing Effects

Current bridges made from steel and rein-
forced concrete are often mounted indirectly
via transversal girders. In the past the rein-
forcement and/or pretensioning concept was
often chosen in such a way that interaction
between the resistances in longitudinal and
transverse load-bearing effects resulted. Con-
sequently, bridges of this kind tend towards
brittle facture and not, as would be preferable,
ductile facture behaviour.

The aim of the project is to discuss the
load-bearing and deformability behaviour of
indirectly supported bridges with the help of
stress field models (lower limit of plasticity
theory) and considerations with regard to
deformability. Another aim is to develop the
upper limits of plasticity theory so as to be in a
position to assess and optimise the calculated
lower limits. The theoretical approaches will
then be verified in the laboratory with the help
of large-scale experiments. The type and con-
comitant efficiency of reinforcement measures
is another issue that will be investigated.

Partner Swiss Federal Roads Office
(FEDRO)

CC Structural Engineering

Advisor Dr. Karel Thoma
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MASTER OF SCIENCE
IN ENGINEERING

EnerBee — Wireless Networking of
Energy Meters Helps Save Electricity

In buildings there are various instruments
that measure consumption of electricity, gas,
water or heat. The aim of the CTI project is
to bring all these systems together — wire-
lessly, reliably and PlugandPlay.

The benefits: time is saved through sim-
plified meter reading, e.g. from one’s car.
Energy is saved through the visualisation of
consumption or through automatic consump-
tion control depending on the electricity
price. It is possible, for example, to control
an air-conditioning system or tumble-drier
via ZigBee. As part of this project both the
theoretical foundations and their applica-
tion in practice will be investigated using a
comprehensive prototype. The CEESAR
competence centre has been working with
the ZigBee standard in research and indus-
trial projects for some years now and will
contribute one of its core skills (i.e. wireless
sensor networks) to the project.

Partners CTI project; Landis+Gyr

CC Centre of Excellence for Embedded
Systems Applied Research (CEESAR)
Advisor Prof. Alexander Klapproth

Lucerne University of
Applied Sciences and Arts

HOCHSCHULE
LUZERN

Engineering and Architecture

IEA ECBCS Annex 50

If the goal of a “2000 Watt Society” is to

be achieved, more than 80 per cent of
Switzerland’s building stock will have to be re-
novated with regard to its energy efficiency by
2040. The target energy standard is Minergie
(for new buildings) or Minergie-P. Energy-
efficient renovation demands an integrated
strategy that considers the entire system that
a building represents. Partial renovations

(of the heating system or exterior) are often
undertaken but are generally ineffective and
expensive. The aim of the project is to work
together with leading industry partners to de-
velop prefabricated, economically and techni-
cally attractive renovation packages (facade,
roof, building technology) that reduce the
energy requirements of an existing building
by a factor of 5 to 10. The building compon-
ents that are developed as a result of the pro-
ject will be tested and optimised on pilot and
demonstration buildings and are intended to
make a contribution towards the development
of future energy-efficient building types.

Partner International project
CC Typology and Planning in Architecture
Advisor Prof. Dr. Peter Schwehr

Advisors for this subject area
Prof. Kurt Hildebrand

Prof. Alexander Klapproth
Daniel Meyer

Prof. Dr. Karel Thoma

Prof. Gerhard Zweifel

Contact

Prof. Gerhard Zweifel

T +41 41 349 33 49

E-mail: gerhard.zweifel@hslu.ch

FH Zentralschweiz



