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The Knowledge Foundation is the research financier for universities with the task of
strengthening Sweden’s competitiveness and ability to create value. The Foundation supports
research that is conducted at Sweden’s universities and new universities provided that industry
provides a matching amount and actively participates in order to achieve development there
as well. The Knowledge Foundation strives to help Sweden’s new universities create internationally competitive research environments, work long-term on strategic profiling and
increase cooperation between academia, industry, institutes and society.
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Welcome

to the ITS-EASY post graduate school for Embedded Software
and Systems
ITS-EASY is an industrial research school in Embedded Software and Systems, affiliated with the School
of Innovation, Design and Engineering (IDT) at Mälardalen University (MDH) as an integrated part of the
MDH strategic research area Embedded Systems (ES). ITS-EASY is funded by the Knowledge Foundation (KKS),
and the nine participating companies.
ITS-EASY started October 1st 2011, and will continue until September 30th, 2020. During that period the
PhD students will complete their studies and obtain the doctoral degree in Computer Science.
ITS-EASY is a large organisation: it counts 22 PhD students,
14 main advisors from IDT, 18 co-advisors from IDT and the
partner companies, and more than 25 associated members;
senior researchers and industrial specialists. The board, led by
Helena Malmqvist, ABB, has six members, and the industrial
committee where all participating companies are represented,
has 11 members. The management team of the research school
consists of four members. All in all, about 85 persons are directly
engaged in ITS-EASY.

www.mrtc.mdh.se/projects/itseasy

Kristina Lundqvist, Director of ITS-EASY

The ITS-EASY annual symposium 2015 was held at Fagerudd, Enköping, and gathered PhD students, advisors and
industrial mentors.
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Introduction
Scope

ITS-EASY is focused on topics of paramount importance
for dominating parts of Swedish industry: Embedded
Systems including Software-Intensive Systems, Dependable (reliable and safe) Systems, and Sensor Systems. The
main industrial domains are automation, telecommunication, vehicle (cars and trains), and computer games.
The primary topics covered by ITS-EASY are related to
system and software engineering of embedded systems,
with emphasis on
• Testing and Monitoring,
• System and Software Evolution,
• Data Acquisition and Processing,
• Use of new hardware technologies
In addition to technical issues, the school provides education in innovation and deployment of research results,
and in professional and ethical aspects of engineering.

Goal

ITS-EASY envisions being a unique industrial research
school in the Embedded Systems domain in Sweden,
with main objectives to
• offer research education to industrial specialists;
• offer research education to new PhD students in 		
cooperation with industry;
• increase the expertise of the industrial partners in
the strategic areas for efficient development of 		
embedded and safety-critical systems;
• cross-fertilise knowledge and technological solutions 		
between companies from different business domains;
• helping in finding solutions and methods in solving 		
concrete technological or organisational problems 		
that are in the participating companies’ focus;
• be instrumental in deployment of the latest research 		
results in Swedish industry;

• assure relevance of the Embedded Systems research
area at MDH;
• assure industrial relevance of education at all levels 		
within Embedded systems at MDH.

Activities

ITS-EASY comprises three complementary activities:
• Research, organised in form of research projects
in real industrial contexts. The PhD students work
in close cooperation with senior researchers at MDH, 		
industrial specialists, and international researchers.
• Research-related education, including research
methodology courses, subject-specific research 		
courses, and innovation-related courses.
• Collaboration and networking activities, with the 		
goal to establish strong networks between PhD 		
students, industrial specialists and managers, and 		
prominent international researchers.
ITS-EASY supports the PhD students in establishing large
and valuable networks with research experts and students, both in Sweden and internationally, and also with
industrial experts and managers.
This is realised by:
• An annual ITS-EASY symposium – a 1-2 day event 		
where the students, advisors and mentors meet and 		
discuss common problems, interests and experiences.
• International visits (3-5 days) to renowned academic 		
research groups and companies in combination with 		
internal workshops.
• Small-group visits to partner companies – from one
day for a group, up to one week for individual visits.
• Organisation of at least one international summer 		
school.
• Praxis to be the same week day at MDH to be able to 		
share ideas and research activities.

Organisation
Board

Industrial committee

Management
School director
Kristina Lundqvist

Communications mgr
Malin Rosqvist

School coordinator
Radu Dobrin

Finance mgr
Gunnar Widforss

Academic staff

Industrial partners

Industrial PhD students
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Licentiate presentations and
PhD defenses in ITS-EASY
2015-04-28, Sara Gestrelius, Lic
Mathematical models for optimising
decision support systems in the railway
industry
Company: SICS

2014-10-14, Kivanc Doganay, Lic:
Applications of Optimization Methods
in Industrial Maintenance Scheduling
and Software Testing
Company: SICS

2015-02-24, Mehrdad Saadatmand,
PhD:
Preservation of Extra-Functional
Properties in Embedded Systems
Development
Company: Alten

2014-06-16, Apala Ray, Lic:
Security for Industrial Environment
Company: ABB

2014-12-16, David Rylander, Lic:
Productivity Improvements in
Construction Site operation through
lean thinking and wireless Real-Time
control
Company: Volvo

2014-06-10, Gaetana Sapienza, Lic:
Multiple Property-based Partitioning
for Embedded Applications
Company: ABB

2014-11-07, Eduard Paul Enoiu, Lic:
Model Checking-Based Software Testing
for Function Block Diagrams
Company: Bombardier Transportation

2012-12-14, Stefan Björnander, Lic:
Methods and Tool Support for Analyzing
Architectural Models of Embedded
Systems
Company: Maximatecc

2014-10-31, Daniel Kade, Lic:
Towards Immersive Motion Capture
Acting - Design, Exploration and
Development of an Augmented System
Solution
Company: MotionControl i Västerås AB
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Future challenges are best tackled by cooperation. For
Volvo Construction Equipment the ITS-EASY research school is
valuable for the company as well as for the industrial PhD
student.

Cooperation, both over company boundaries and together
with academia, is indispensable for Swedish industry’s
ability to be competitive. Therefore research schools such
as ITS-EASY are important. ITS-EASY focuses on embedded systems, an important area for the Swedish vehicle
industry, among other things. Of the research school’s
22 PhD students, five of them also come from Volvo Construction Equipment. Volvo CE’s PhD students all have
different backgrounds, structures and directions of their
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research, but most of them are “classical” industrial PhD
students, who divide their time between their work at
Volvo and research at Mälardalen University (MDH).
– For our PhD students the research school works a little
bit like a watering hole, a partitioning off from their
daily activities. We would like research to be the main
occupation of the industrial PhD students, but sometimes
it’s difficult to find time for research if they’re pressed
for time in some project at work. At MDH the PhD
students can gain energy and devote themselves to their
research in peace and quiet without anybody at work
tugging at them and wanting their attention, says Peter
Wallin.

Volvo CE receives a lot of research enquiries, but does
not enter research cooperation if the quality is not high.
We want it to be a quality stamp when Volvo CE is involved ,
says Peter Wallin, manager of the company’s external
research portfolio.

“

”

Volvo Construction Equipment:

Future challenges are best
tackled by cooperation
Peter Wallin is responsible for the external research portfolio at Volvo CE. Moreover he is Volvo CE’s representative on the ITS-EASY industrial committee and assistant
supervisor of two of the PhD students. For him the idea
of industrial PhD students is valuable. Even though it
becomes more expensive for Volvo CE, the benefits will
be all the greater. The results of the research will be
directly applicable to their operations.

one from an industrial perspective, but a longer one
purely academically. Therefore it’s a great advantage to
be part of a research school where they can exchange
experiences with other industrial PhD students. More
over they gain access to a wide range of courses connected to ITS-EASY, says Peter Wallin.

– The industrial PhD students have often been working
for three or four years and want to get on. They have
a high level of skills, they know our products and can
work independently with established internal contacts.
For them the take-off run to start researching is a short

External research has a high priority for Volvo CE, and
Peter Wallin cannot stress its importance too much. The
reasons are several, for example risk-sharing: thanks to
these joint research projects Volvo gets the opportunity
to try such things that normally lie outside their core

Skilled staff most important
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Volvo Construction Equipment
is a world-leading manufacturer of articulated haulers
and wheel loaders, and one
of the world’s leading manufacturers of excavators, road
machinery and compact
equipment.
Stephan Baumgart, Sara Dersten, Fredrik Ekstrand and Peter Wallin
are trying out the simulator at Volvo CE.

activities. Furthermore these joint projects give access
to lab and development environments that Volvo CE
does not have itself.
– But perhaps the most important point is that these
joint research projects give us access to skilled staff.
For the sake of our recruitment base local cooperation
projects are good: it is important that there is research
close to the development we ourselves are running.
This is one of the reasons that MDH has been AB Volvo’s
Academic Preferred Partner in embedded systems since
2013. For Volvo it also applies, in addition to construction equipment, to trucks, buses and boat engines.
– MDH is well ahead in embedded systems and we have
an established cooperation that has worked well for
many years. The partnership excludes no-one else, but
it gives us extra opportunities. You could say that it’s
the oil that lubricates the machinery, says Peter Wallin
with a smile.
– Thanks to our knowing each other well we can have
long-term plans together, we can share information
and both we and MDH feel that we want to drive the
cooperation forwards.

Must face competition

Volvo CE is working in a very competitive market, in
which new actors from Asia are rapidly taking market
shares. When low-cost products are coming into the
European market, Volvo CE cannot respond with price
competition but are instead trying to offer the customers greater values: more energy-efficient machines,
better overall solutions or autonomous vehicles that
reduce the customer’s total costs.
– We are facing several changes in the future. Hybridisation and electrification of work machines is one trend.
There are both hybrids and all-electric cars, but so
far the technology exists to a limited extent in large
construction machinery. Intelligent vehicles is another
trend. To increase productivity, driver assistance
functions are important and a couple of our projects
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David Rylander; industrial PhD student in ITS-EASY and
connectivity specialist at Global Trucks Technology – Advanced
Technology and Research at AB Volvo. His research is focused on
operational improvements in safety and productivity for quarry
and aggregate and road construction by Lean thinking utilizing
wireless communication and embedded real-time control.

in ITS-EASY deal precisely with autonomous vehicles.
Moreover there are going to be more services connected
to the machines, says Peter Wallin.
– Changes like these make demands on safety in the
systems and certified software, among other things.
These are great challenges from which we can gain a lot
of knowledge from academia, where research has been
done for a long time on robust, safe systems.

Hopefully the research now being conducted within
ITS-EASY can help Volvo CE to face these challenges.
At least Peter Wallin is optimistic about the future and
he has only positive experiences both of the research
school as a whole and of his role in ITS-EASY’s industrial
committee.
– MDH works as a neutral arena where we meet and
discuss technology and research with other companies. We don’t compete with any of the others, which
facilitates open cooperation in which we learn from one
another.
– Joint projects like these are important for us to be
able to build broad skills from which to recruit in
Sweden. If we are to be competitive we must cooperate
over company boundaries, and here academia has an
important part to play, says Peter Wallin.

Rikard Mäki and Peter Wallin, Volvo CE, with Malin Rosqvist,
ITS-EASY/Mälardalen University.

Fredrik Ekstrand and Sara Dersten; PhD students at Volvo CE.

PhD students and projects att Volvo CE
Fredrik Ekstrand: Stereo Vision Assisted Hauler Loader Alignment
David Rylander: Business Potential with Wireless M2X Communication applied in
construction domain
Stephan Baumgart: Safety Certification of E&E systems in the context of machine
development in product lines
Sara Dersten: Safe and Robust Platform for Automated Vehicles
Tomas Olsson: A Data-Driven Approach to Remote Fault Diagnosis of Heavy-duty Machines
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Industry and academia
in happy alliance

Helena Malmqvist, Apala Ray, Peter Löfgren and Gaetana Sapienza from ABB, together with Ivica Crnkovic, professor at Mälardalen
University
Cooperation is not aways easy, but the result can be outstanding. The industrial research school ITS-EASY is a happy
alliance between industry and academia.

A new industrial research school has started at Mälardalen University. ITS-EASY is a joint project between the
University and nine Swedish industrial companies, and is
co-financed by KKS, the Swedish Knowledge Foundation.
ITS-EASY is a unique research school. The focus is on
embedded systems, an area of great importance to
Swedish industry, above all in the areas of automation,
telecommunications and the vehicle industry. During the
forthcoming six years the 16 admitted PhD students will
have the opportunity of combining their normal work
with research at Mälardalen University. The fact that the
PhD students will begin their research at the same time
is original and it is hoped that the combination will be
mutually beneficial.
– Being a PhD student is rather a lonesome occupation.
For industrial PhD students it can furthermore be quite
difficult to get into the academic world, and at the same
running the risk of being swallowed up by their regular
jobs, says Helena Malmqvist, in charge of ABB Sweden’s
external research collaborations and Chair of the Board
of ITS-EASY.
That risk is diminishing now, by the participants in the
industrial research school forming a “class”. In the initial
stages they have quite a few joint seminars and courses,
and since the PhD students do research in closely-related
fields the idea is that they will be able to get mutual
benefit and support.
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Cooperation is important

Three of the industrial research school’s participants
come from ABB. During the forthcoming six years they
will continue to work, and at the same time spending at
least half their working time on their research.
– The industrial research school has an interesting
setup and for our staff it’s a great opportunity, says
Peter Löfgren. He is in charge of both of the industrial
PhD students working at ABB AB, Corporate Research,
where they are among the forty or so persons who are
working in the field of embedded systems.
– These are important issues for ABB and for our clients.
It’s an area of technology which is moving quickly and
there’s a big need for research, for example in producing standards suitable for industry, says Peter Löfgren.
To do this we need to cooperate, as is the case with
Mälardalen University.
– We can’t have competence in all areas and it wouldn’t
be cost-effective for us to do everything ourselves, says
Peter Löfgren.
– The fact that the University is just round the corner
from us is a bonus, but more important is that MDH are
good at what they do. They are in world class in certain
research areas and have succeeded extremely well in
industrial communication and wireless communication.
Moreover they are very good at cooperating with industry, says Helena Malmqvist.

ABB Corporate Research

ABB, one of the world’s leading companies in power and automation technology, supports seven corporate
research centres around the world, including a centre in Västerås, Sweden.
The centres employ about 800 people and develop technology for future products and services for ABB core
businesses. The Västerås research centre collaborates with a number of universities around the world and with
most universities in Sweden.

Apala Ray (ABB), Thomas Nolte (MDH), Gaetana Sapienza (ABB), Kivanc Doganay (SICS), Gunnar Widforss (MDH), Marcus Jägemar
(Ericsson) and Hans Hansson (MDH).
The fact that research cooperation between industry
and academia is important is shown in an investigation which Mälardalen University and the Knowledge
Foundation have recently commissioned. In this, 50
of Sweden’s largest export companies expressed their
views on the research being carried out today.

– For our staff this is a good opportunity to avoid
making the choice between work and research. For
an individual it’s a big step stopping work to start
researching, and for ABB it’s disappointing to lose such
an employee. This is a win-win situation for both the
employee and the company, says Helena Malmqvist.

The investigation demonstrates a great need of companyoriented and needs-driven research. Nine out of ten
companies answered that cooperation between companies and HEIs (higher education institutions) ought to
increase. This sort of cooperation can provide great opportunities for growth and strengthen the companies’
competitiveness as well as academic development.

Both she and Peter Löfgren underline the importance
of going as far in their research as to a doctoral degree.
– There are a lot of advantages of doing a PhD, not only
because you become an expert in your field, but you
also develop an approach that is necessary to be able
to go a long way. Researchers don’t give up so easily;
someone who has become the best and has not left a
stone unturned once can do it again.

– Working in teams is efficient and occasions like these
contribute different things to industry and academia.
Academia represents the eagerness to learn and we
supply influences from the market. And it is precisely
at the intersection of these that it is at its best, says
Peter Löfgren.

Advantages of doing a PhD

The start of the industrial research school ITS-EASY was
preceded by meticulous work to engage both suitable
industries and the right PhD students. The participants
were selected because they have the ability, the will and
the drive required to pursue doctoral studies. Moreover
they have a number of advantages to take with them
from working life. Efficiency, keeping deadlines and
achieving set goals are what they have learnt in industry.

– Furthermore, and not least important, it is the
networks that the PhD students build up, both in the
academic world and in industry.
The industrial research school ITS-EASY is still newlystarted. On ABB’s part the hope is that they will have
three new PhDs in six years’ time, and who during this
period will to strengthen the company’s trademark at
conferences and by publishing articles. And of course
they hope that the research will lead to some important
technological advances for ABB.

Text: Lena Bergman
Photo: Lasse Fredriksson
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Melika
develops
future systems
at Addiva
Ultra Wide Band, radar technology with high precision for
short distances, can be used among other things for creating
invisible protective zones around industrial robots. Melika
Hozhabri is an industrial PhD student at Mälardalen University and is now developing this technology, commissioned
by Addiva.

- It’s a dream job to be able to develop a radar system
that has so many exciting and important applications,
says Melika Hozhabri.
Melika completed her Master’s programme in Intelligent
Embedded Systems four years ago and she is now one
of 45 industrial PhD students at Mälardalen University.
Her research is directed towards identifying people in
difficult environments with the help of Ultra Wide Band,
UWB-technology, and the work is funded by Addiva,
KK-stiftelsen (the Knowledge Foundation) and Vinnova
(Sweden’s Innovation Agency).
What is it then that characterises UWB? Conventional
radar systems transmit signals in a narrow and specific
frequency range, whereas UWB transmits signals over a
much broader frequency range, over 500 MHz. Therefore
the system can be used at short distances for positioning
with very high precision, but also for transmitting great
volumes of data. This creates interesting opportunities.
– We’re working for example on creating invisible protective zones around industrial robots. The goal is that
people and machines will be able to work together without the cages that are obligatory today in industry. UWB
systems work fine in all light and weather conditions and
moreover can be encapsulated to manage tough pressures for example in marine environments or in mines,
Melika explains.

Signal treatment a challenge

Melika is developing algorithms to deal with the enormous volumes of raw data generated by the UWB system. The central issue is to clear away echoes and other
undesired information, for example noise from mobile
phones and cordless networks, and to create a picture
of what is really being looked for. Martin Ekström,
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Melika Hozhabri is an industrial PhD student at Addiva,
carrying out her doctoral studies at Mälardalen University

Senior Lecturer at Mälardalen University, together
with his colleagues Maria Linden and Nikola Petrovic,
is supervising Melika in the project.
– UWB technology has been known about for over
20 years but it’s not until now that we have enough
computing power to be able to create usable systems.
Knowledge of antennas has also been able to be developed as computers have become more powerful and
cheaper, says Martin Ekström.
As the supervisor of the project Martin assists with his
expert knowledge of electronics and hardware. He also
guarantees the academic level of the project, with a
view to Melika’s doctoral studies. For Mälardalen University the industrial PhD students form an important
part of the collaboration with the private sector.
– We get the opportunity to apply our research in industry and at the same time to disseminate new knowledge
from the university to the companies. It’s also motivating for the doctoral students to see how their efforts are
put into practice, says Martin.

Addiva sees commercial potential

The consulting company Addiva has 70 employees
in Västerås and they work with electrical, electronic
and software development on behalf of the customers.
Melika’s research project has the aim, among other
things, of improving the safety of cooperation between
humans and robots, a thing which the company’s customers are interested in.

UWB systems are encapsulated to manage tough pressures in for example marine environments and mines. Graphics: Addiva.

– We see an enormous potential within a lot of different
applications and we’re also noticing that the customers
are curious. Now that the technology is mature there is
a fantastic opportunity to be able to drive the development together with Melika and Mälardalen University,
says Dag Lindahl, Head of Technical Systems Development at Addiva.
Addiva is active in several projects together with Mälardalen University and has been a member of Automation
Region since the cluster was formed. By their involvement in Automation Region, Addiva came into contact
with the industrial research school ITS-EASY at Mälardalen University. It was here that they became aware
of this method of working and received help to start up
the radar project.
Among other things it is the possibility of positioning
indoors and in disaster zones that Addiva’s customers
ask about, and here UWB radar provides an unbeatable
precision and several advantages over existing systems.
For example, cameras are used to locate people in collapsed buildings. The technology is limited and as a rule
it is difficult to determine exact positions. Rescue dogs
are also used, but they cannot distinguish living people
from dead ones, which can be of crucial importance in
tight rescue operations.
– The UWB systems can constitute an important
complement since they can detect breathing and heart
rhythms, thanks to their millimetre precision and the
ability of the electromagnetic waves to pass through
building materials, says Melika.

More information

Melika Hozhabri, melika.hozhabri@addiva.se
Martin Ekström, martin.ekstrom@mdh.se
Dag Lindahl, dag.lindahl@addiva.se

More about radar and UWB
1.		Radar technology is based on electromagnetic waves being reflected on meeting an
object and returning to their point of origin.
The time it takes for the wave to return
reveals the position of the target since
electromagnetic energy travels at an
almost constant speed, which essentially
equal to the speed of light.
2.		The extremely low output of the UWB system
renders it suitable to use at short distances.
The short pulse length also enables the
technology to be used to transfer large
volumes of data, for example to cordless
monitors.
3.		One of the valuable aspects of UWB technology is the possibility to determine the “time
of flight” for the direct path of radio transmission between the sender and receiver,
that is to say to determine which signals
are coming direct from the target and
which ones can be discarded as rebounds.
4.		Different materials reflect and absorb the
electromagnetic waves in different ways,
allowing UWB radar to be used to separate
different materials from one another, an
application that has been used to detect
breast cancer.

Text: Stefan Hollertz
Photo and illustration: Addiva
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Management team

The ITS-EASY Management team: Kristina Lundqvist, Malin Rosqvist, Radu Dobrin, Gunnar Widforss

Kristina Lundqvist

serves as the Professor
of Dependable Software Engineering at the School of
Innovation, Design and Engineering at Mälardalen University. Her research group on Safety-critical engineering focuses on bridging the gap between the theoretical
foundations of dependability and industrial software
development practices of complex dependable systems.
Additionally, Prof. Lundqvist is the Director of Education in Embedded Systems, and the Director of studies
for the ITS-EASY Industrial research school. She received
a Ph.D. in Computer Systems from Uppsala University
in 2000. Prior to coming to Mälardalen University in
2007, she served on the faculty of the Department of
Aeronautics and Astronautics at Massachusetts Institute
of Technology (MIT).
Contact: kristina.lundqvist@mdh.se, 021-101428

Radu Dobrin is a Senior Lecturer at the Depart-

ment of Computer Science and Engineering at Mälardalen University and the Chair of the Software Engineering Division. He has a background in scheduling of
dependable real-time systems and is currently involved
in both research and education-oriented projects.
Contact: radu.dobrin@mdh.se, 021-107356
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Malin Rosqvist joined Malardalen University

in 2009 as a research coordinator at the School of Innovation, Design and Engineering (IDT). She specializes
in running projects and activities in cooperation with
industry, as well as in PR and communication about
the research at IDT. Previous to this position, Malin
held a position as marketing manager at ABB Robotics,
working globally with marketing and sales of industrial
robots. Malin holds a MA from the University of Gothenburg, Sweden, and is Certified Project Manager (IPMA,
International Project Management Association).
Contact: malin.rosqvist@mdh.se, 021-103112

Gunnar Widforss joined MDH 1999 as research
officer in the central administration and the division of
education and research. He was responsible for research
related tasks at the university board and faculty board.
Coordinator for the research administration and the
administrative support to the boards of faculties, Deputy
head of division 2002-2004, Substitute EU Liaison officer
2002, Substitute director of postgraduate studies 2004,
Substitute head of division 2004-2005. Since 2005 he
was part of the department of computer science and
electronics and currently the school of innovation,
design and engineering, as research coordinator. Gunnar
is Certified Project Manager (IPMA, International ProjectManagement Association).
Contact: gunnar.widforss@mdh.se, 021-151729

Board
The ITS-EASY Board consists of 3 industrial representatives (including the Chair of the Board) and 3 reputed scientists. The role of
the board is to support the ITS-EASY leadership in the development of the school, to give advice on strategic development, and
to suggest corrective actions when needed. Helena Malmqvist, ABB, is Chair of the Board.

Helena Malmqvist is head of the External
Research Collaboration, for ABB AB Corporate Research
in Sweden. Helena is coordinating the external research
activities for ABB Sweden, i.e. all co-operations with universities and institutes and EU projects. She is involved
in co-operations with all major universities in Sweden
and is active within several Swedish external funding
agencies such as Vinnova, Swedish Research Council,
and the Swedish Foundation for Strategic Research.
Helena also has an active part in Teknikföretagens R&D
reference group. Prior to this position, Helena has held
several management positions within ABB AB, Corporate Research and also worked in the steel and pulp and
paper industry.
Antonia Bertolino is researcher of the Italian

National Research Council and leader of the Software
Engineering Research Laboratory at the ISTI, Istituto di
Scienza e Tecnologie dell’Informazione A.Faedo in Pisa
in Italy. Antonia is a Research Director of the Italian National Research Council (CNR), in Pisa. She is a renowned
researcher in software engineering and more specifically
testing. Currently she is involved in the European FP7
projects CHOReOS and CONNECT. She serves as Area
Editor for the Elsevier Journal of Systems and Software,
and as an Associate Editor of Springer Empirical Software
Engineering and IEEE Transactions on Software Engineering. She has (co)authored over 100 papers.

Kristina Forsberg is technical specialist at Electronic Defence Systems at SAAB AB. Kristina Forsberg
received a PhD degree in 2003 in Computer Engineering, with research focus on design of safety critical systems. Since 2003, she is employed at Saab AB, specializing in the field of system safety – ranging from design
to safety assessment of fault tolerant architectures. In
2009 Kristina was appointed Technical Specialist within
Safety-Critical systems. She gives lectures in System
Safety, Integrated Modular Avionics, Fault-Tolerance,
Architectures and Certification.

Hans Hansson is professor in Real-Time Systems

at Mälardalen University since 1997. He is director of
Mälardalen Real-Time Research Centre and the PROGRESS national strategic research centre, Scientific
Leader of SICS Swedish ICT Västerås AB and the EU/
ARTEMIS project SafeCer. He received an MSc (Engineering Physics), a Licentiate degree (Computer Systems), a
BA (Business Administration), and a Doctor of Technology degree (Computer Systems) from Uppsala University (UU), Sweden, in 1981, 1984, 1984 and 1992. Prof.
Hansson’s previous appointments include being director
of the national research programme ARTES, visiting
prof. and dept. chair at the Dept. of Computer Systems,
Uppsala University, and researcher and scientific advisor
at the Swedish Institute of Computer Science (SICS) in
Stockholm.

Rikard Mäki is Director Technology Planning

and Public Funding at Volvo Construction Equipment.
In this role he is a member of the Volvo Construction
Equipment advanced engineering management team
with global responsibility for government relations,
public funding, university relationships and commercial
aspects of IPR (external development projects, technology licensing and acquisition). He received his PhD in
machine elements 2005 and started at Volvo Construction Equipment as a clutch specialist with overall
clutch design and dimensioning responsibilities.

Claes Wohlin is professor of software engineering at Blekinge Institute of Technology. His research
interests include empirical methods in software engineering, and software management, processes and quality.
He received a PhD in communication systems from
Lund University in 1991. He is the Editor-in-Chief of
Information and Software Technology published by
Elsevier, and on the editorial board of three other journals. He is a member of the Royal Swedish Academy of
Engineering Sciences (IVA).

Helena Malmqvist, Antonia Bertolino, Kristina Forsberg, Hans Hansson, Rikard Mäki, Claes Wohlin

15

Industrial committee
The ITS-EASY Industrial Committee (IC) includes representatives for the participating companies and acts as a forum for discussions regarding the planned and on-going activities in the ITS-EASY research projects, deployments, and exploitation, as well as
for providing opportunities for cross-company contacts. The Committee organizes biannual meetings, typically one in conjunction with the ITS-EASY annual symposium, discussing, e.g., the current state of the project, or new ideas for integrated cooperation.
IC is also responsible for providing the companies annual reports that are merged in the ITS-EASY annual report. The list of the
members in the ITS-EASY IC, including their affiliations, is enumerated below:

Bombardier
Transportation

ABB

Addiva

ALTEN

Peter Löfgren
R&D Program Manager
Industrial Communication

Dag Lindahl

Detlef Scholle
Research Coordinator

ERICSSON

ETTEPLAN

Hök Instrument

Sigrid Eldh
Researcher, Test Strategies at
Radio System & Technology
Software

Johan Sundell
Consultant

Bertil Hök
Founder

MotionControl

SICS

VOLVO CE

Marcus Bohlin
Researcher

Peter Wallin
Manager Technology Research

Christer Gerdtman
Owner and Consultant
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Ola Sellin
Manager, Train Control

Maximatecc
Ken Lindfors
Head of Technology

Industrial partners
ABB is a global leader in power and automation tech-

nologies that enable utility and industry customers to
improve their performance while lowering environmental impact. Technology plays a key role for ABB. ABB has
activities all over the world working to develop unique
technologies that make customers more competitive,
while minimizing environmental impact. ABB operates
in more than 100 countries to give customers the support they need to develop and conduct their business
successfully. www.abb.com

Addiva is a growing team of system architects,
industrial designers, electrical engineers, programmers,
production engineers, and business analysts. We are
passionate to think even bigger than big, and began to
think about tomorrow’s solutions already yesterday. Our
services are in technical systems, electric power, energy,
mechanical and production engineering. We also have
our own manufacturing of automation equipment.
www.addiva.se
ALTEN

Sweden develops and delivers expertise for
world-leading companies through committed engineering
and IT consultants. Our customers are typically in Energy,
Telecom, Automotive, Defence & Aerospace and other
domains and we cover the whole product development
cycle. Alten Sweden is part of the Alten Group with a
workforce of over 16,000 in 16 countries. We believe that
genuine commitment comes through freedom of choice
and the opportunity to have a say in one’s own professional development. www.alten.com

Bombardier TRANSPORTATION

With
62 production and engineering sites in 25 countries and
more than 40 service centres at customer premises across
the world, Bombardier Transportation is the global leader
in the rail industry. We cover the full spectrum of rail solutions, ranging from complete trains to sub-systems, maintenance services, system integration and signalling. Our
installed base of rolling stock exceeds 100,000 rail cars and
locomotives worldwide. Our 36,200 employees continue a
proud tradition of delivering ingenious rail transportation
solutions. www.bombardier.com

Ericsson is a world-leading provider of telecommunications equipment and services to mobile and fixed
network operators. Over 1,000 networks in more than
180 countries use our network equipment, and more than
40 percent of the world’s mobile traffic passes through
Ericsson networks. Ericsson is one of the few companies
worldwide that can offer end-to-end solutions for all major
mobile communication standards. Ericsson’s networks,
telecom services and multimedia solutions make it easier
for people, across the world, to communicate.
www.ericsson.com
Etteplan provides engineering services and technical product information solutions to global industrial
equipment manufacturers. Etteplan is specialized in
improving the efficiency of engineering and product development processes as well as improving the competitiveness of products in all stages of the product life cycle. The
results of the innovativeness and technical competence of
our experts can be seen in numerous industrial solutions
and everyday equipment. www.etteplan.com

Hök Instrument founded in 1986, Hök Instrument AB has a highly qualified staff and board, building
on decades of successful business activities. A major asset
is our experience in taking sensor solutions from idea to
product innovation. Another is our strategic partnership
with Autoliv, SenseAir and others. We are experimentalists with a strong scientific background and network.
Our patented solutions for unobtrusive breath analysis
are being exploited in a number of applications. Our
location is Västerås, Sweden, but our view is global.
http://hokinstrument.se/
Maximatecc provides technology that puts
humans in control of machinery in critical environment. Maximatecc provides solutions that put humans
in control of industrial machinery in critical environments. Maximatecc enables human-machine interaction,
HMI, for optimal equipment utilization. Based on a wide
portfolio of products, platforms and services we provide
solutions for different market needs to equipment OEMs
globally. www.maximatecc.com
Motion Control i Västerås AB

Motion Control designs and manufactures electronics
and computer programs in the areas of work sensors
and sensor systems, industrial electronics, embedded
systems and wireless communications. We are a knowledge-intensive technology company with both our own
products and services to offer our customers in the fields
of computer engineering and electrical engineering. Our
services consist preferably of different types of development projects such as electronic design and prototyping.
We also offer services as project managers, designers,
developers, consultants and external reviewers.
www.motioncontrol.se

SICS Swedish Institute of Computer Science is a leading research institute for applied computer science in
Sweden. SICS is a non-profit-distributing organization.
The mission is to contribute to the competitive strength
of industry by conducting advanced research in strategic
areas of computer science, and to actively promote the
use of new research ideas and results in industry and
in society at large. SICS collaborates closely with the
international research community and with both large
and small companies, in Sweden and internationally. The
main office is situated in Kista outside Stockholm and
there are smaller offices in Uppsala, Västerås, and Lund.
www.sics.se
Volvo Construction Equipment

a business area within the Volvo Group, is one of the
world’s leading manufacturers of construction equipment
such as wheel loaders, excavators, articulated haulers,
road development equipment and compact equipment.
Production facilities are located in Europe, Asia, North
America and Latin America.
www.volvo.com/constructionequipment
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PhD students and projects
Apala Ray
Secured Communication for Heterogeneous
Industrial Communication Networks
Company: ABB
Apala Ray is working at ABB Corporate Research Center as scientist. She is also
enrolled as a PhD student in the ITS-EASY Industrial Research School at Mälardalen
University (MDH). Her main research area is focused on secured communication
for industrial automation network. She has received her M.TECH in Information
Technology specialized in Networking and Communication from International
Institute of Information Technology, Bangalore, India. She has been working with
ABB Corporate Research in the area of wireless and mobile technologies since 2008.
The broader view of the research goal of this project is to provide a secured communication infrastructure for
industrial automation network which has several different communication protocols and different types of devices
from different vendors. The security in industrial automation has become a well-discussed topic in the community.
However, there is a need for improvement of the security workflow, so that it can be realized practically in the
plant. Therefore the focus of the research problem is how one device can be allowed to join in the industrial network in a trusted way and using minimal manual intervention without major changes in the current standard.
This research also works on the question how a homogeneous security concept can be developed inside a plant,
where all the devices from heterogeneous communication protocol will guarantee same level of security.
Contact information:
+91-9008588661, +46-764467599, apala.ray@mdh.se

Daniel Hallmans
Evolutionary Aspects of Complex Embedded
Systems Architectures
Company: ABB
Daniel Hallmans is working at ABB Power Systems HVDC as a system architect for
the MACH control system. The MACH control system is used in High Voltage Direct
Current (HVDC) transmissions, like the 6400MW 800kV Xiangjiaba - Shanghai
transmission link, and also for Static Var Compensation systems (SVC). He has a
Master of Science in Engineering Physics from Umeå University and now attends
the ITS-EASY research school.
In the context of complex Embedded Systems Architectures (ESAs) we will look at issues related to scalability,
and technology transparency when introducing new or replacing old technologies in embedded systems with
an expected long life time.
Contact information:
+46 (0)730 66 69 69 daniel.hallmans@mdh.se
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Gaetana Sapienza
Multiple Property-based Partitioning for
Embedded Applications
Company: ABB Corporate Research
Gaetana Sapienza is a scientist working at ABB Corporate Research. Her research
interests are in modeling and architectural design of embedded systems. She is
currently working on a PhD in hardware and software codesign methodologies at
the Industrial Research School at Mälardalen University, Sweden. Gaetana received
a M.Sc. degree in Computer Science Engineering from the University of Catania,
Italy. She started her career at ABB AB Corporate Research Center, working with
the design of control algorithms for embedded applications. She continued her career at ABB AB Control Sweden, as
responsible for the control simulation platform and advanced motor control algorithms. Since 2011, she is back at
ABB Corporate Research, Sweden.
Embedded systems play a crucial role in driving innovation and technological evolution in industrial products
today. The constant advances in the electronics (i.e. heterogeneous platforms) in combination with the increases in
complexity of embedded applications challenges researchers to develop new methodologies to deploy the application as HW and SW executable units. This is of key importance to launch high-competitive products and guarantee
the sustainability of these products during their lifecycle. In this scenario, the research project targets the design of
a Systematic and Effective Partitioning Decision Methodology for HW and SW deployment of ES applications on
heterogeneous platforms based on multi-criteria decision approach.
Contact information:
+46 21 320115, gaetana.sapienza@se.abb.com/mdh.se

Melika Hozhabri
Detecting humans in cluttered environment
using Ultra Wide Band Radar (UWB)
Company: ADDIVA AB
Melika Hozhabri has studied Electronic Engineering in Tehran Polytechnic, Iran and
joined Mälardalen University in for her master studies in Embedded Systems. After
two and a half year working in industry as requirement and system test engineer
she started as an industrial PhD student in January 2014.
The ability to track human movement is useful for wide ranging security and safety applications. A number of technologies have been explored for detecting and tracking humans. This research is going to focus on detecting human
by Ultra Wide Band (UWB) Radar in cluttered environment like mines. UWB has some advantages like the ability to
function in poor visibility and varying temperature over other technologies like vision or infrared. The task will be
to develop signal processing algorithms for radar echo signals to characterize them for distinction between targets.
Contact information:
+46 730 50 80 33, melika.hozhabri@mdh.se

19

Mehrdad Saadatmand
Preservation of Extra-Functional Properties in
Model-Based Development of Embedded Systems
Company: Alten
Mehrdad Saadatmand is an industrial Ph.D. student at Mälardalen University (MDH).
After graduating in Master of Software Engineering from MDH, Mehrdad started his
Ph.D. studies in Model-Based Engineering of Real-Time Embedded Systems. He has
been involved in several European research projects such as CHESS, MBAT, CRAFTERS, and EMC2. Currently, he is working with Mälardalen University on the MBAT
project. Mehrdad is also responsible for organizing IDT Open Seminars at MDH.
Due to resource constraints and limitations of embedded systems, addressing Extra-Functional Properties (EFPs)
plays an important role in the design of such systems. Model-Based Development is a promising approach in coping
with the ever-increasing complexity of systems. It helps by increasing abstraction level, enabling analysis at earlier
phases of development, and also code generation. An important challenge in this context is to ensure that the extrafunctional properties that are defined and analyzed at early phases are actually preserved at runtime and during
the execution of the system on its platform. This is especially necessary considering that even if static analyses are
performed to ensure that the values of extra-functional properties are valid, still situations may occur at runtime
that lead to violation of such analysis results. The main goal in this research project is to address this problem and
provide solutions to help with the preservation of extra-functional properties.
Contact information:
+46 21 107336, mehrdad.saadatmand@mdh.se

Eduard Paul Enoiu
TOTEM: Towards Improved Software Testing
using Models
Company: Bombardier Transportation AB
Is a a Ph.D. Student at Mälardalen University in Västerås, Sweden. He is part of the
Embedded Systems division at the Software Testing Laboratory (STL). He has very
broad interests in software engineering and embedded systems but in particular
I focus on software testing, model-driven engineering, and model-checking as well
as automated software testing. He is the co-author of several testing and verification tools for embedded systems (e.g., ViTAL Tool, RESE IDE, MOS). Before starting the PhD studies, Eduard studied
Computer Engineering at the Polytechnic University of Bucharest, where he obtained an M.Sc. in Engineering. Also,
he received an M.Sc. in Computer Science from Mälardalen University in 2011.
The purpose of the project is to evaluate the possibility of using model-based testing efficiently in a software development process influenced heavily by safety-critical requirements. The main problem in using model-based testing
for testing industrial safety-critical software systems is the potential combinatorial explosion of the state space and
its limited application to models used in practice. We propose a model-based approach to testing that integrates
model checking, and we provide tool support for it. We focus on industrial based factors to understand the complex
context and uses of model checkers. The purpose is that software companies will have something that they can
really use, adopt as their standard process, and wind up with more reliable systems developed more cost effectively
than they would have without using model-based testing.
Contact information:
+46 070 4484346, eduard.paul.enoiu@mdh.se
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Mathias Ekman
Verification & Validation of Safety Critical Embedded
Software for Vehicular Systems
Company: Bombardier Transportation AB
The demand of certifying software for safety is increasing rapidly in the area of embedded software for vehicular systems. The need of re-certifying software following
changes and for reuse is a time and cost consuming process that will be analyzed in
this project. Since changes of safety certified software generally implies a significant
effort compared to non-safety certified software in terms of verification and validation, new methods and tools are needed that reduces this effort. Existing approaches will be evaluated like reuse of
safety certified components, or frameworks that impose an increased flexibility, but also other approaches will be
considered.
Mathias Ekman is an industrial Ph.D. student at Mälardalen University, Embedded Systems division. Mathias got his
M.Sc in Computer Science at Mälardalen University. After graduation, Mathias was employed by Bombardier to work
with safety-critical software for vehicle control, where he also started his Ph.D. studies. In 2008, Mathias got his Licentiate Degree with a thesis on Software Instrumentation of embedded systems.
Contact information:
mathias.ekman@mdh.se, +46 10 852 7569

Kristian Wiklund

Impediments for Automated Software Test Execution
Company: Ericsson
Kristian is an industrial Ph.D. student at Malardalen University, Sweden. He got
his M.Sc. and Licentiate degrees from Chalmers University of Technology, Sweden,
1997, and M.Sc. from Chalmers University of Technology in 1997. His Ph D thesis
defense is scheduled for June 15, 2015.
Kristian is employed as a researcher and product owner by Ericsson AB, where
he has worked with software integration, verification, validation, quality control,
and improvements for over ten years.
Automated software test execution is a critical part of the modern software development process, where rapid
feedback on the product quality is expected. It is of high importance that impediments related to test execution
automation are prevented and removed as quickly as possible. An enabling factor for all types of improvement is to
understand the nature of what is to be improved. To investigate this, we have performed industrial case studies in
organisations using test execution automation, as well as a systematic literature review seeking evidence from previous
publications. We conclude the research by proposing that problems related to test execution automation are caused
by a complex system of interacting social and technical factors, that need to be managed as a whole in order to be
successful with the automation effort.
Contact information:
kristian.wiklund@mdh.se
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Marcus Jägemar
Performance Improvements for
Telecommunication Systems
Company: Ericsson
Marcus Jägemar is currently working as a senior specialist for applied operating
systems at Ericsson. He studied Computer Engineering at Mid Sweden University,
Sundsvall, Sweden and at University of Greenwich, London, UK. He received a M.Sc.
in Computer Engineering from Mid Sweden University in 2000. He has since then
mainly been working at different departments within the Ericsson corporation
both as a consultant and later as a regular employee. Currently he is attending the ITS-EASY industrial research
school with the main subject of “Migration of legacy Telecommunications Systems to a Multi-Core environment”.
Telecommunication systems of today consist of large portions of legacy code that is difficult to migrate to newer
CPUs and programming paradigms. The main aim for our research project is to allow newer hardware and software
to coexist with legacy parts of the system providing an overall increase in message processing power.
Contact information:
+46 76 119 61 37, marcus.jagemar@mdh.se

Jonas Ljungblad
Unobtrusive breath alcohol analysis for screening
in automotive and occupational applications
Company: Ericsson
Jonas Ljungblad started his PhD studies at Mälardalen University and joined the ITSEASY program in the summer of 2013. He is currently employed by Hök Instrument
AB where he also conducts most of his research. He joined Hök Instrument AB in
2010, where was employed as a development engineer. Jonas holds a master’s degree
in Engineering Biology from Linköping University, Sweden.
The main goal of the project is to develop a breath alcohol detection system which minimizes user awareness. Such
a device is thought to provide wider acceptance for vehicle alcohol interlocks from the general public. An entirely
passive system is the vision, but there are several challenges that need investigation on the way, e.g. the influence of
passengers in the vehicle compartment. Scientific evidence with respect to feasibility of unobtrusive breath alcohol
determination as well as sufficient performance is of the essence.
Contact information:
+46 70 471 95 42, jonas.ljungblad@hokinstrument.se
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Henrik Jonsson
Lean Agile Safety-Critical Software
Development Methods and Tools
Company: Etteplan
Henrik Jonsson is an industrial Ph.D. student from Etteplan, Vasteras, Sweden.
He studied Molecular
Biotechnology in Uppsala, Sweden and Computer Science in Gavle, Sweden.
He received a M.Sc. from Uppsala University in 2001. Since then he has worked
for the National Food Administration in Uppsala, the life-science company Biacore in Uppsala and Lantmateriet in
Gavle, Sweden, mainly in the roles as system analyst and tester. Since 2007 Henrik is a consultant at Etteplan Industry, Vasteras and has mainly worked for ABB as a software developer, configuration manager and software process
engineer. In March 2012 he joined the ITS-EASY industrial research school at Mälardalen University to research on
software process improvement mainly in safety-critical system development.
Many organizations currently look at how Lean thinking can improve their overall business performance. How to
apply this for software development part of the enterprise is however not obvious. Simply applying and scaling-up
Agile is not the complete answer, in particular for safety-critical software development. As a solid foundation to
perform research, education and assessments on Lean in (safety) software development, an extensive and extendable
framework was synthesized using multiple seminal sources identified and analyzed in a literature study.
Contact information:
henrik.jonsson@etteplan.com, +46 (0)70 680 33 41

Markus Wallmyr
User interaction for Heavy Vehicles
Company: Maximatecc
Markus Wallmyr works as User experience product manager at maximatecc.
Working with how maximatecc’s hardware and software products shall be
designed to deliver good experiences for the users. Prior to this Markus has also
worked as software developer, project manager, team manager, business analyst,
senior product manager within the field of machine control interaction and
administration. Markus holds a M.Sc. in Computer Science from Uppsala
University and started his Ph.D.-study in the end of 2013.
New requirements on user experiences, inspired by new technology, mobile and customer market trends as well as
an increased amount of information produced in modern machine systems, put new demands and possibilities for
user interaction. The broader view of the research goal is to improve the way a user interacts with a heavy machine
system to deliver better user experiences and visualization of complex system information.
Contact information:
+46 706 024502, markus.wallmyr@mdh.com
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Stefan Björnander
Methods for Safety Reasoning on Safety-Critical
Embedded Components
Company: Maximatecc
Stefan Björnander started as an industrial Ph.D. candidate at maximatecc (formerly
known as CrossControl) in Västerås in August 2011. He works with the SafeCer
project, which targets increased efficiency and reduced time-to-market by composable safety certification of safety-relevant embedded systems. More specifically, he
focuses on finding methods to decrease the workload required for evaluation of
safety cases. Stefan comes most recently from Mälardalen University, where he was as Ph.D. candidate and worked
with formal verification. He defended his licentiate thesis in December 2012, and plans to defend his Ph.D. thesis
in the near future.
Description of research project:
Design and development of an embedded system is a complex task, since they often need to fulfil extra-functional
requirements on top of functional requirements. One possible extra-functional requirement is that the system
shall be safety-critical, that it shall satisfy certain safety requirements. In order to do so the system often becomes
equipped with a safety case, which purpose is to make sure the system is reasonable safe. One major problem is that
a small change may result in an extensive and time-consuming reevaluation process of the safety case. Therefore,
it would be valuable to find methods for decreasing the workload required for reevaluation.
Contact information:
+46 701 645406, stefan.bjornander@maximatecc.com

Daniel Kade
Immersive Motion Capture Acting – Design, Exploration
and Development of an Augmented System Solution
Company: MotionControl i Västerås AB
Daniel Kade is an industrial PhD student at Mälardalen University. His PhD is
placed in the area of computer science and interaction design at the department of
Innovation Design and Technology. The main research question of his work is on
what interactive system can we build to increase motion capture actors’ immersion
into their virtual acting environment. This includes work with motion capture,
3D sound and augmented reality technologies. The research combines computer
science with interaction design to consider design perspectives, methods and user experiences to develop a more
user centered solution. Daniel completed his M.Sc in Germany in 2011. The focus for the M.Sc was on software
engineering and mobile devices. His double degree B.Sc was completed in Germany and in France. The studies were
focused on real-time and embedded programming, web programming and HCI.
Current and future animations seek for realistic motions to create a perception of realistic and human-like animations. To create such human-like animations, motion capture actors enrich the movements of digital avatars with
realistic and believable motions and emotions. To support actors with their task we explore what 3D sound and
augmented reality solutions can be designed and used to build an immersive motion capture environment. To verify
the experiences and the satisfaction of users with the created system, we will conduct several experiments and user
tests with the created prototypes and the overall system.
Contact information:
+46 21 101512, daniel.kade@mdh.se
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Jiaying Du
Signal Processing for embedded system with sensors
Company: MotionControl i Västerås AB
Jiaying Du is currently working at Motion Control i Västerås AB as electrical and
development engineer. In the end of 2013, she started as an industrial PhD student
at Mälardalen University, Sweden. Jiaying completed her M.Sc in Electrical Engineering with emphasis on signal processing at Blekinge Institute of Technology in
Sweden and started the research of signal processing algorithms for MEMS-gyros
at Motion Control. She has broad research interests in embedded sensor system
for health and signal processing of sensors.
Embedded sensor system plays an important role for health care applications. In an embedded sensor system, signal
processing is one of the key parts to make sure the system stable and reliable. Different signal processing algorithms
can solve different signal problems. The broad view of the research goal is to improve the signal quality of various
sensors which are used for human body parameter measurements, technical aids devices in the health care area.
Contact information:
+46 72 005 2824, jiaying.du@mdh.se

Kivanc Doganay
Applications of optimization methods in industrial
maintenance scheduling and software testing
Company: SICS Swedish ICT
Kivanc Doganay is an industrial Ph.D. student at Mälardalen University. Kivanc got
his B.Sc. in Computer Engineering at Middle East Technical University, Ankara,
Turkey. In 2008, he received M.Sc. in Computer Science at Mälardalen University.
Since then he is employed at SICS Swedish ICT as a researcher and worked in
various research projects with industrial focus. His research interests are primarily
in applied AI, machine learning, and metaheuristic optimization algorithms.
Kivanc is currently working in the ATAC project, which focuses on advanced
methods for testing complex software intensive systems.
We study practical applicability of optimization algorithms for industrial problems, in the form of case studies at
multiple companies in different domains. The first genre is maintenance scheduling, which is a combinatorial
problem with constraints. The second domain is search-based software testing (SBST) for embedded software. SBST
translates testing goals into optimization problems, where metaheuristic search can be applied. Through case studies, we investigate practical challenges of applying these techniques and measure the benefits by quantifying the
results.
Contact information:
+46 70 299 6801, kivanc@sics.se
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Sara Gestrelius
Mathematical models for optimising decision
support systems in the railway industry
Company: SICS Swedish ICT
Sara Gestrelius is an industrial Ph.D. student at Mälardalen University, and a
researcher at SICS Swedish ICT. In 2009 she earned a B.Sc. in Natural Sciences
(Computer Science and Physics) from Durham University, and in 2010 an M.Sc.
in Operational Research from the University of Edinburgh. After her M.Sc. she
joined SICS Swedish ICT where she’s been working in various industry projects
with a main focus on combinatorial optimization and scheduling.
The planning problems that arise within the railway industry are large and complex. At the same time, efficient use
of the shared infrastructure that is the tracks is of high importance to the train operators and to the infrastructure
manager Trafikverket. In my research I focus on developing algorithms and models that could be used in future
automatic and optimizing decision support systems in the railway industry.
Contact information: sarag@sics.se, +46 76 106 14 52

David Rylander
Improvement Potential with Wireless Real-Time Control
of Mobile Machines in Construction Operation
Company: Volvo CE
David Rylander is an industrial Ph.D. student at Mälardalen University and
Volvo Construction Equipment. David got an M.Sc. in Electrical Engineering from
Chalmers University of Technology, Sweden in 2006. David has since then worked
at Volvo in various positions as a engineering specialist, project manager and
product area manager for internal as well as external collaboration projects
within the domain of telematics, wireless ad-hoc networks and active safety.
Since October 2011 David joined MDH and the ITS-EASY research school for
industrial PhD students.
My Research topic include how lean principles can be applied to design real time embedded wireless communication
systems for construction work site operation improvements involving mobile machinery. The scope are quarry and
road construction and the main technical challenges are reliable and cost efficient wireless communication, maps
and algorithms. Within this scope I include both functional and non-functional requirements such as system cost,
safety, availability and reliability in the system of system design for the identified improvement use case.
Contact information:
+46 31 322 7509, david.rylander@mdh.se
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Fredrik Ekstrand
SVAHLA – Stereo Vision Assisted Hauler
Loader Alignment
Company: Volvo Construction Equipment
Fredrik Ekstrand is a PhD student at Mälardalen University and associated with
VOLVO CE. He has a degree in Electrical Engineering from Uppsala University, and
presented his Licentiate thesis on resource constrained stereo vision algorithms in
2011. He currently holds the position of vice coordinator for the Engineering program in Robotics at Mälardalen University. Fredrik’s previous employments include
chief developer of the Best of Comdex-winner Senseboard Virtual Keyboard for
which he was granted a US patent.
This project aims to create a compact vision sensor capable of determining the location of the bucket of an articulated hauler, which is then to be used by the loader for autonomous loading. As opposed to trying to just match a
predefined model of the hauler, the system analyses the image on several levels, enabling shape and color identification, tracking and 3D-reconstruction. The FPGA-based system can then also be utilized for other applications, such as
active safety.
Contact information:
+46 21 101573, fredrik.ekstrand@mdh.se

Sara Dersten
SARPA – Safe and Robust Platform for
Automated vehicles
Company: Volvo Construction Equipment
Sara Dersten is an industrial Ph.D. student at Mälardalen University, Sweden.
In 2006 she graduated as M.Sc. in Computer Science from Mälardalen University.
After graduation, she got employed by the Swedish patent office and in 2008 by
Volvo Construction Equipment. In 2009 Sara started her Ph.D. studies in refactoring
of systems architecture and defended her licentiate in 2012. She is now working in
the E/E Systems architecture department at Volvo CE and is involved in the SARPA
project.
SARPA aims to investigate and demonstrate the design of a highly flexible platform for vehicle automation that can
be used in both on road and off road products and in a number of different applications with different environmental constraints. Therefore an electronics architecture that is flexible and scalable must be defined so it can provide a
possibility to meet the needs each new mission requires. Still the system must remain safe and robust.
Contact information:
+46 16 5414208, sara.dersten.2@volvo.com
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Stephan Baumgart
Achieving Functional Safety Standard Compliance
in Product Lines
Company: Volvo Construction Equipment
Stephan Baumgart is an industrial Ph.D. student at Volvo Construction Equipment AB, Sweden in Eskilstuna. Stephan has studied Information Technology at
Humboldt University in Berlin has been working at AUDI AG and Volkswagen AG
in Germany before moving to Sweden in 2010. Through the work at Volvo CE, he
is also involved in the European Artemis funded SafeCer project. Stephan’s main
research interests are methods and processes to achieve functional safety standard
compliance in product lines.
Existing functional safety standards assume a holistic view and stipulate a new functional safety procedure for each
new product. This research project is focusing on adding a functional safety dimension through extending existing
product line concepts. Furthermore variability management and cost modeling for product lines are investigated to
build up a framework.
Contact information:
+46 16 541 87 74, stephan.baumgart@volvo.com

Tomas Olsson

EASY-D[iagnostic]: A Data-Driven Approach to
Remote Fault Diagnosis of Heavy-duty Machines
Company: Volvo CE and SICS Swedish ICT
Tomas Olsson is a PhD student at MDH and a researcher at SICS, with a licentiate
degree from Uppsala University and MSc from KTH. His research interests are
in applied AI, statistical machine learning, Bayesian statistics and Case-Based
Reasoning. He has been working at SICS as researcher in various projects since
1998 where he has done AI-related research in domains like multi-agent systems,
recommender systems, service composition, SLA management, intelligent home
automation and security analysis. He is also been actively involved in the ITEA2
CREATE project at MDH and the STREAM project at SICS.
In this project, we investigate novel approaches for computer supported, remote diagnostics and decision support
of heavy-duty machines. We are developing methods for:
(1) Detecting and diagnosing faults or failures (classification) on-board and off-board machines.
(2) Retrieving most relevant previous cases as support for automatic and manual decisions.
Contact information:
+46 73 6620900, tomas.olsson@mdh.se
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Advisors

Lars Asplund is Professor in Computer Science at Mälardalen University since 2001.
He received his Ph.D. in Physics in 1977 from Uppsala University. After five years at the
Swedish National Institue for Building Research Lars returned to Uppsala University 1982.
First at the Department of Physics, where docent competence was received. Later moved to
Department of Computer Systems (DoCS). At DoCS both as researcher and head of department.
Lars has written ten text books, and the latest will appear fall 2011, in robotics. Industrial
experiences are Navatron, that was sold to Silva, Asplund Data AB and the creation of Robyn
Robotics. Asplund holds four patents. Lars Asplunds current research include vision sensors
for robots - underwater, running or soccer playing...

Asplund, Lars,
Professor
Jakob Axelsson received an M.Sc. from Linköping University in 1993, and a Ph.D. in 1997
for a thesis on hardware/software codesign of real-time systems. He has been working at ABB
Corporate Research and ABB Power Generation (now Alstom) in Baden, Switzerland, Volvo
Technological Development (now Volvo Technology), Carlstedt Research & Technology, and
Volvo Car Corporation, all in Göteborg, Sweden. He is currently with the Swedish Institute of
Computer Science (SICS) in Stockholm, where he is director of software and systems engineering research. He is also professor in software and systems engineering at Mälardalen University
in Västerås, where he is leading the research group Business-oriented Engineering of SoftwareIntensive Systems (BESS).

Axelsson, Jakob,
Professor
Marcus Bengtsson studied Mechanical Engineering Design and received an MSc from Mälardalen University in 2002, followed by a PhD in 2007 for a thesis on implementation of condition based maintenance in industrial settings. Marcus is currently working as a Researcher
at Mälardalen University and as a Maintenance Engineer at Volvo Construction Equipment
Operations in Eskilstuna, where he is responsible for the implementation of condition based
maintenance within the maintenance organization.

Bengtsson, Marcus,
PhD

Crnkovic, Ivica,
Professor

Ivica Crnkovic is a professor of industrial software engineering at Mälardalen University and also
a professor at Chalmers University, Gothenburg. His research interests include component-based
software engineering, software architecture, software configuration management, software
development environments and tools, as well as software engineering in general. Professor
Crnkovic is the author of more than 150 refereed articles and papers on software engineering
topics and a co-author and co-editor of two books. He has co-organized several conferences and
workshops and related to software engineering, and participated in Program Committees of software configuration management symposia and workshops. His teaching activities cover several
courses in the area of Software Engineering undergraduate and graduate courses. From 1985 to
1998, Ivica Crnkovic worked at ABB, Sweden, where he was responsible for software development environments and tools. From 2011-2015 professor Crnkovic was director of the industrial
research school ITS-EASY.
Gordana Dodig-Crnkovic is Professor in Computer Science. She holds Ph.D. degrees in Physics
and Computer Science. Her current research is in Natural/Unconventional Computation, Information Science, Theory of Science and Computing and Philosophy. She teaches on graduate and
undergraduate level. She published a book Information and Computation Nets in 2009 and three
edited volumes: Information, Computation, Cognition with Susan Stuart in 2007, Information
and Computation with Mark Burgin in 2011 and Computing Nature with Raffaela Giovagnoli in
2013. She is a scientific committee member of the International Science of Information Institute,
member of the editorial board of the World Scientific Series in Information Studies and member
of the editorial board of several journals.

Dodig-Crnkovic, Gordana,
Professor
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Martin Ekström is Senior Lecturer with main research wireless communication and biomedical
engineering. Martin has a M.Sc. in Electronics since 2006 from Mälardalen University. Ph.D. from
Mälardalen University in 2013. His research interests are within the development of hardware
platforms for wireless communication. He is currently involved in projects researching predictability and reliable communication in harsh environments.

Ekström, Martin,
Ph.D. student
M.Sc. in Materials physics 1993 from Uppsala University. Ph.D. in physics 1999 from Uppsala
University. Thesis title “Internal Magnetic Properties in Rare Earth Metals and Compounds”.
The research method was muon spin rotation/relaxatin techniques. From 2000 working
as senior lecturer at Malardalen University. International relations: Stayed at Edith Cowan
Univesity, School of Computer and Information Science, Perth, Western Australia, during the
autumn 2002. During April 2004 he visited the electronics department of University of Alcala,
Alcala de Henares, Madrid, Spain. As of 1 jan 2005 Mikael holds a position as adjunct senior
lecturer at Edith Cowan University, School of Computer and Information Science, Perth,
Western Australia.

Ekström, Mikael,
Senior Lecturer
Sigrid Eldh is working as a researcher at Ericsson, serving in different positions across the
company for many years. She has her Ph.D. and Lic degree from Malardalen University,
a M.Sc in Computer Science from Uppsala University and a Diploma in Gestalt Therapy.
In addition, she has a variety of studies in leadership, pedagogy, sociology and economics.
She has published a book on Operating and Computer Systems. Her main interest is all
aspects of software quality, process and improvements, with a main focus on software testing, verification and validation. She is a frequent speaker at international conferences, and
teaches courses in those subjects. She has been a co-founder and of several associations in
the software testing field, such as SAST, ASTA, ISTQB and SSTB and serves as a member of
several program committees.

Eldh, Sigrid,
Lecturer
Joakim Fröberg is a senior researcher at SICS doing research in the areas of systems and software
architecture, safety, and process for software intensive systems. He is currently working with
autonomous and automated automotive applications. As a researcher at Mälardalen University
Joakim has primarily worked in the project ProDrive 2 funded by the Swedish Energy Agency
with focus on engineering methods to analyze and select system architecture in a case of development of a platform for hybrid electric drive systems.

Fröberg, Joakim,
Researcher
Peter Funk is Professor in Computer Science and Artificial Intelligence at Mälardalen University and heading the intelligent systems group. He received his PhD from the University
of Edinburgh, Department of Artificial Intelligence 1998, which he started with an MSc in
Artificial Intelligence funded by the Wallenberg Grant for Scientific Research (the first candidate
who received the Wallenberg grant 3 times). Peter worked with R&D in the Computer Science
Department at Ericsson for 7 year with novel applications of artificial intelligence in the service area before perusing his MSc and PhD in Edinburgh. Beside leading and participating in a
number of research projects (funded by EU FP7, ITEA2, FFI, KKS, Vinnova, SSF) and supervising
PhD students.

Funk, Peter,
Professor
30

Hans Hansson is professor in Real-Time Systems at Mälardalen University since 1997. He is
director of Mälardalen Real-Time Research Centre and the PROGRESS national strategic research
centre, Scientific Leader of SICS Swedish ICT Västerås AB and the EU/ARTEMIS project SafeCer.
He received an MSc (Engineering Physics), a Licentiate degree (Computer Systems), a BA (Business
Administration), and a Doctor of Technology degree (Computer Systems) from Uppsala University
(UU), Sweden, in 1981, 1984, 1984 and 1992. Prof. Hansson´s previous appointments include being director of the national research programme ARTES, visiting prof. and dept. chair at the Dept.
of Computer Systems, Uppsala University, and researcher and scientific advisor at the Swedish
Institute of Computer Science (SICS) in Stockholm.

Hansson, Hans,
Professor
Stig Larsson is a senior researcher at SICS. His main reserach interest is software engineering,
with focus on the synergies between processes and architecture. His experience includes
management of company-wide technology projects and management of development organizations with software and hardware development in several sites. Stig Larsson recieved his MSc
in Electrical Engineering from the Royal Institute of Technology, Stockholm, Sweden 1983.
His licentiate thesis “Improving Software Product Integration” was presented in June 2005.
His PhD thesis covered “Key Elements of Software Product Integration Processes” and was
defended in December 2007.

Larsson, Stig,
Researcher
Dr. Rikard Lindell is a senior lecturer in computer science with specialisation in interaction
design. He is interested in the new interface technologies for multimedia content and creative
work in cooperation. Rikard is also working on research commercialisation with experience
of the painful process of transforming an interactive research prototype to a reliable software
with a sustained focus on the user experience. In this process, he has developed a material
consciousness for code and a epistemology for programming.

Lindell, Rikard,
Senior Lecturer
Marias research profile falls within the area Health Technology, including Biomedical Sensor
Systems and Signal Processing. She is particularly working with design, implementation and
evaluation of non-invasive sensor systems for registration of physiological parameters as ECG,
motion analysis, and blood flow measurements. This also includes signal processing. One of
the driving forces for Maria is to find solutions to real problems, which prerequisites direct
contact and dialog with the intended end-users of the systems. Maria is the leader of the
research profile Embedded Sensor Systems for Health (ESS-H).

Lindén, Maria,
Professor
Kristina Lundqvist serves as the Professor of Dependable Software Engineering at the School
of Innovation, Design and Engineering at Mälardalen University. Her research group on Safetycritical engineering focuses on bridging the gap between the theoretical foundations of
dependability and industrial software development practices of complex dependable systems.
Additionally, Prof. Lundqvist is the Director of Education in Embedded Systems, and the Director of studies for the ITS-EASY Industrial research school. She received a Ph.D. in Computer
Systems from Uppsala University in 2000. Prior to coming to Mälardalen University in 2007,
she served on the faculty of the Department of Aeronautics and Astronautics at Massachusetts
Institute of Technology (MIT).

Lundqvist, Kristina,
Professor
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Thomas Nolte was awarded a B.Eng., M.Sc., Licentiate, and Ph.D. degree in Computer Engineering from Mälardalen University (MDH), Västerås, Sweden, in 2001, 2002, 2003, and 2006,
respectively. He has been a Visiting Researcher at University of California, Irvine (UCI), Los
Angeles, USA, in 2002, and a Visiting Researcher at University of Catania, Italy, in 2005. He has
been a Postdoctoral Researcher at University of Catania in 2006, and at MDH in 2006-2007.
Thomas Nolte became an Assistant Professor at MDH in 2008, and Associate Professor at MDH
in 2009. 2012 he became Full Professor of Computer Science.

Nolte, Thomas,
Professor
Magnus conducted Engineering studies at Örebro University between 1992 and 1996 followed
by part time employment at Ericsson Mobile Communications in Kumla and in parallel studying courses at Chalmers and in Lund. Ph.D. student in Örebro 2000-2006, finished Nov 2006.
Employed as a researcher at Mälardalen University from October 2006. Now employed as
Senior lecturer and Head of the Division of Intelligent Future Technologies.

Otterskog, Magnus,
Senior Lecturer
Paul Pettersson is Deputy Vice-Chancellor (Prorektor) and Professor of Real-Time Systems (specialised in modelling and verification) at Mälardalen University. He received a Ph.D. in Computer
Systems from Uppsala University in 1999 for his thesis on theory and practice of modeling and
verification of real-time systems. After a Post Doc period at Aalborg University in Denmark, he
joined Department of Information Technology at Uppsala University as Senior Lecturer in 2000.
He was appointed Associated Professor (Docent) in Computer Science at Uppsala University in
2006, and joined Mälardalen University later in 2006.

Pettersson, Paul,
Professor

Punnekkat, Sasikumar,
Professor

Sasikumar Punnekkat is Professor in dependable software engineering at MDH and the leader
of the Dependable Software Engineering research group. He has more than 15 years´ industrial
experience as a scientist at the Indian Space research Organization, and was the Head of the
Software test and reliability engineering. He was recipient of the prestigious Commonwealth
Scholarship and was awarded Ph.D. in Computer Science by the University of York, UK in 1997
for his research on schedulability analysis of fault-tolerant systems. He the coordinator of two
large EU-funded projects EUROWEB and EURECA, for research and educational collaboration
between Europe and Western Balkan/Asia. He is the program director of the Master Programs
in Software Engineering at MDH. His research interests include multiple aspects of Real-time
Systems, Dependability, and Software Engineering. Dr Sasikumar Punnekkat has around 100
research publications in international conferences and journals.

Cristina Seceleanu is a senior lecturer and Tech.Dr. at MDH, Embedded Systems Division.
She received a MSc. in Electronics from Polytechnic University of Bucharest, Romania, in 1993,
and a Ph.D. in Computer Science from Abo Akademi and Turku Centre for Computer Science,
Abo/Turku, Finland, in 2005. Her research focuses on developing formal models and verification
techniques for constructing predictable real-time embedded systems.

Seceleanu, Cristina,
Senior Lecturer
32

Tiberiu Seceleanu is principal scientist at ABB Corporate Research Centre in Västerås, Sweden
- where he leads several projects in the area of WSN and multiprocessing design methods,
and adjunct professor at Malardalen University. Primary research areas address topics in digital
hardware design, with an emphasis on multiprocessor architectures, design methodologies,
hardware description languages and formal methods. Tiberiu Seceleanu got his Ph.D. degree
in computer science from Abo Akademi in Finland (2001), and a docentship in embedded computing from University of Turku, Finland (2007). He lead the team that developed the ARTEMIS
strategic research activities in the area of multiprocessing (2006/7), and coordinated the Academy of Finland project DOMES on multiprocessing architectures.

Seceleanu, Tiberiu,
Adjunct professor
Mikael is focusing his research on new methods to construct software for embedded control
systems in the vehicular and telecom industry. The current research goal is to find methods
that will make software development cheaper, faster and yield software with higher quality.
Concurrently, Mikael is also been pursuing research in analysis of real-time systems, where
the goal is to find theoretical models for real-time systems that will allow their timing behavior and memory consumption to be calculated. Mikael received his Ph.D. in computer systems
2000 from Uppsala University (Sweden). Since then he has been working in both academia
and in industry with embedded systems, real-time systems, and embedded communications.

Sjödin, Mikael,
Professor
Born in Catania, Italy, on 7th April 1975; 10/2002: Degree in Computer Science Engineering
(Italian 5-years degree, equivalent to MSc); 03/2006 Ph.D. in in Electronic and Automation
Engineering at University of Catania (Italy), focusing on biped walking robots; 12/2006 - 10/2008:
Post Doc Researcher at the University of Catania, focusing on Industrial Robotics for welding.
06/2011: Lecturer in Robotics at Mälardalen University

Spampinato, Giacomo,
Senior Lecturer
Daniel Sundmark is a part-time senior lecturer and assistant professor at IDT and a researcher
in the Software Testing Laboratory. He received a MSc degree (civilingenjör) in Information
Technology from Uppsala University in 2003, a licenciate degree from Mälardalen University
in 2004, and a Ph.D. degree from Mälardalen University in 2008. Daniel shares his time between
MDH and the Swedish Institute of Computer Science (SICS).

Sundmark, Daniel,
Senior lecturer
Henrik Thane - adjunct Professor in Functional Safety MDH 2012 - Founded Safety Integrity AB
in 2009, and work as a software safety assessor/auditor. Expert on standards like: ISO26262,
EN50128, IEC61508, and EN62061. - Member of national committees for IEC61508 and EN50128
- Product M Manager at ENEA, Responsible for all operating systems and tools (2008-2009) - CEO
ZealCore, co-founded ZealCore 2001, acquired by ENEA 2008 - Associate Professor (Docent) at
Mälardalen University until 2008 - Ph.D. from the Royal Institute of technology in Stockholm,
2000 - In addition to research I have during the last 14 years worked as an expert consultant for
the industry and given numerous industrial courses on design and test of software in safetycritical computer based systems.

Thane, Henrik,
Adjunct Professor
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Peter Wallin is a researcher within the Software Engineering Laboratory. He received his M.Sc
in computer science from Mälardalen University 2006, PhD from Mälardalen University in 2011.
His research has been funded by VINNOVA and is performed in cooperation with Chalmers,
Volvo 3P, Volvo Car Corporation and Volvo CE. The aim of the research is to find models to
support decisions made during early stages in the development of electronic architectures for
vehicles.

Wallin, Peter,
Researcher
Oguzhan Özcan is a senior lecturer in Computer Science and Networks at MDH, and a professor
of interactive media design in Istanbul Yildiz Technical University. He has founded one of the
first interactive media design school in the world. Ozcan is known in the field with his design
methods named as “breaking the rule” and “re-reading the culture”. His articles are published
in several leading journals such as Design Issues, Leonardo, Digital Creativity, Computers and
Education.

Özcan, Oguzhan,
Senior Lecturer

Yearly international workshops
Each year ITS-EASY arranges an international workshop in cooperation
with other universities and research schools.

Technical University of Vienna and
Johannes Kepler University, Linz, March, 2014
In 2014 the workshop took place in Vienna, Austria, where the PhD students met with researchers and PhD students
from Technical University of Vienna and Johannes Kepler University, Linz. In total, 45 persons participated in the
workshop; three universities and nine companies, represented by PhD students and industrial advisors.

34

2015: Dubrovnik/Cavtat, Croatia, September 7-11,
in cooperation with the Josip Juraj Stossmayer University
of Osijek

In 2015, the annual ITS-EASY workshop will take place in Dubrovnik/Cavtat, Croatia, September 7-11. The workshop
will be held in cooperation with the Josip Juraj Stossmayer University of Osijek, and in conjunction with the ECSA
conference, the 9th European Conference on Software Architecture.
http://ecsa-conference.org/2015/
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