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Challenges in Future Decision-making

Welcome to Luleå in Swedish Lapland, Scandinavia’s northernmost University of Technology. The main focus of this 
workshop & congress is to address”Challenges in Future Decision-making”, that are reflected in organisations’ overall 
performance and effectiveness. Big data, predictive analytics and IoTs are on the top of the list of challenges that have 
attracted intense interest from both academia and industry recently due to their promising additional value. In industry, with 
the development of sensor technology and Information & Communication Technologies (ICT), the application of big data for 
the extraction of information, knowledge and context visualisation can enhance asset management decision making has 
shown to be more and more important. In addition to the technical programme will two workshops be included, and on top 
of thatdelegates will be able to enjoy some of the fascinating attractions of Swedish Lapland, including the Midnight Sun, 
the Luleå archipelago and the Arctic Circle.

Topics: 
n Development in maintenance 
n Big data and predictive analytics  
n New technology and solutions 
n Industrial collaboration 
n Logistics and automations 

Scientific and editorial committee 
Prof Uday Kumar
Prof. Aditya Parida
Dr. Phillip Tretten

Organising committee:
Dr. Stephen M. Famurewa
Alexandra Lund-Cipolla
Dr. Adithya Thaduri
Veronica Jägare



June 15, 2016
 09:30-10:40  Industrial Big Data Analytics

The new industrial big data technology wave has brought forth new ways of collecting and analyzing with real time 
monitoring of industrial data load that leads to actionable insights. This real-time monitoring capability enables the 
industries to manage its maintenance functions—keeping its physical assets in operational status as per plan. The 
two talks in this forum provide the trends and advancements in big data analytics using cyber physical systems for 
maintenance.

Open Forum 1

Speaker 1

Henrik Göthberg 
Director Group Financial Systems
Vattenfall, Sweden

Analytics: Excellence in the heart
of Digitalization
Digitalization is a scope of transformation that goes beyond 
substituting analog or physical resources for the digital or 
information counterparts of the systems in industries. In a 
business context, “analytics” can be considered as further 
digitizing the information to which it relates, creating new 
information or insights from which to make a decision. 
These decisions can be accommodated for improving 
operation and maintenance, enabling remote monitoring 
of equipment and planned (rather than unexpected) 
shutdowns.

More about Henrik Göthberg
Henrik has an extensive background in the fields of Sales, 
Marketing, Product Life Cycle Management and Analytics. 
In 2015 Henrik has supported the Finance function taking 
on the topic of “Managing Information as a Strategic Asset” 
to support Vattenfall overall objectives of speeding up and 
simplifying digitalization, increase maturity in the area of 
Analytics and drive towards world Class Enterprise  
Performance Management. 

 Moderator

 Diego Galar 
 PhD, Professor of Condition Monitoring
 Luleå University of Technology

Currently, Diego is Professor of Condition Monitoring in the Division of Operation and Maintenance Engineering at LTU, Luleå 
University of Technology, where he is coordinating several EU-FP7 projects related to different maintenance aspects and was also 
involved in the SKF UTC centre located in Lulea focused in SMART bearings. He is also actively involved in national projects with 
the Swedish industry and also funded by Swedish national agencies like Vinnova.

Speaker 2

Jay Lee 
Ohio Eminent Scholar, L.W. Scott Alter 
Chair and Distinguished University 
professor University of Cincinnati, Ohio, 
USA and Director of NSF Research Center 
on Intelligent Maintenance Systems (IMS)

Trends and Recent Advances of 
Industrial Big Data Analytics and Cyber 
Physical Systems for eMaintenance
The presentation will address the trends of industrial 
transformation in industrial Internet & IoT as well as the 
readiness of smart predictive tools to manage big data to 
achieve resilient product life cycle management.  This will 
include the industry transformation including Germany 
Industry 4.0, Industrial Internet, and Cyber-Physical System 
(CPS), and advanced predictive analytics technologies for 
smart maintenance and manufacturing systems.  Finally, 
dominant innovation® for smart service design will be 
introduced.

More about Jay Lee
Dr. Jay Lee serves as Committee member for White 
House Cyber Physical Systems (CPS) American Challenge 
Program, is honorary professor and visiting professor for 
a number of institutions, and has received a number of 
awards including the most recent Prognostics Innovation 
Award at NI Week. He has authored/co-authored numerous 
highly influential articles and technical papers (more info 
http://www.ltu.se/eMaintenance2016).
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June 15, 2016
 11:10-12:20 Data Management and Analytics

The integration of Data Management and Analytics are essential aspects of enterprise information management 
(EIM). These encompass services like data integration, reporting and dashboarding, metadata management, data 
quality management, advanced analytics and Big Data integration. The two talks in this forum provide insight to the 
cloud based prognostics for maintenance in the smart factories & challenges and opportunities of Big Data Analytics.

Open Forum 2

Speaker 1

Lihui Wang  
Professor and Chair of Sustainable  
Manufacturing, KTH, Sweden

Cloud-based Prognosis in Smart Factories 
of the Future
Cloud manufacturing provides new opportunities to achieve 
the goals of advanced manufacturing. The current status 
and the latest advancement of CPS in manufacturing 
will be presented, as well as, a review of the historical 
development of prognosis theories and techniques. 
Research and applications will also be outlined to highlight 
future growth enabled by the emerging cloud infrastructure 
and Internet-of-Everything.

More about Lihui Wang
Lihui Wang, Prof and Chair of Sustainable Manufacturing 
at KTH Royal Institute of Technology, Sweden. His research 
focuses on cyber-physical systems, cloud manufacturing, 
predictive maintenance, real-time monitoring and control, 
human-robot collaborations, adaptive and sustainable 
manufacturing systems. Professor Wang is a Fellow of 
CIRP, SME and ASME, and a Board Director of North 
American Manufacturing Research Institution of SME.

 Moderator

 Henrik Göthberg 
 Director Group Financial Systems
 Vattenfall, Sweden

Henrik has an extensive background in the fields of Sales, Marketing, Product Life Cycle Management and Analytics. In 2015 
Henrik has supported the Finance function taking on the topic of “Managing Information as a Strategic Asset” to support 
Vattenfall overall objectives of speeding up and simplifying digitalization, increase maturity in the area of Analytics and drive  
towards world Class Enterprise Performance Management. 

Speaker 2

Ahmed Elragal 
Assoc Professor
(Luleå University of Technology, Luleå)

Big Data Analytics: 
Challenges & Opportunities
This talk will provide some highlights on the challenges and 
opportunities facing big data analytics, with more focus on 
streaming data. Mining data streams analyses methods and 
algorithms for extracting knowledge from volatile streaming 
data, which if is not processed immediately, it is then lost 
forever. Talk will give some highlights about an application 
of data stream in space technology.

More about Ahmed Elragal
Prof. Elragal’s research focuses on business intelligence, 
big data (analytics), and enterprise systems. He has 
published in over 50 He is the winner of the KDnuggets 
2010’s international case study competition on “Business 
Intelligence”. He has also over 15 years of consulting  
experience, focused mainly on enterprise systems  
and business intelligence. 
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June 15, 2016

Open Forum 3

Speaker 1

Jerry Johansson 
Manager of Production Service Scania, 
Sweden

Maintenance improvement through 
innovation (OEE 65 % - OEE 90%)
For Condition-based Maintenance and Risk-based  
Maintenance to be implemented effectively a solid founda-
tion needs to be built within an organization. Scania learned 
from its weaknesses and was able to innovate to improve 
OEE from 65%-90% by systematically implementing 
fundamental changes to the organization. The results of the 
work will be presented as well as our vision of where future 
maintenance will be.

More about Jerry Johansson
Jerry is the head of production service at Scania Industrial 
Maintenance and he as over 20 years of experience in 
maintenance. This includes leading different maintenance 
organizations, including, outsourced maintenance, 
centralized and decentralized maintenance. He is also 
certified as European Expert In Maintenance 
Management and nominated to the Euro Maintenance 
Incentive Award.

 Moderator

 Matti Rantatalo  
 Associate Professor
 Luleå University of Technology

Matti Rantatalo is an associate professor at the Division of Operation, Maintenance and Acoustics, Luleå University of Technology. 
Matti is focusing on research projects related to measurement techniques, predictions, simulations for predictive maintenance 
applications, LCC & RAMS analysis and condition monitoring of railway infrastructure and rolling stock. He is responsible for  
coordinating the research and innovation projects at Luleå Railway Research Centre (JVTC).

 13:10-14:20  Intelligent Asset Management

Enterprises are realizing that maintaining a competitive edge requires improvement in product quality and 
manufacturing productivity, including maintenance, asset management and real-time telematics. Employing a 
maintenance strategy that is coupled with asset utilization and health reporting is required to support just-in-time 
supply chain logistics with accurate cost tracking. These are some of the issues that the two talks will be addressing.

Speaker 2

Jantunen Erkki 
Chief Scientist VTT
Technical Research Center, Finland

Maintenance with the Aid of Cyber Physical 
Systems
The need for maintenance is the result of the wear of the 
components of machinery. If this need can be defined 
reliably beforehand so that no unpredicted failures take 
place then the maintenance actions can be carried out 
economically with minimum disturbance to production. 
Understanding the development of wear & failures, and 
managing the measurement & diagnosis of such parame-
ters are two basic challenges. The potential aid provided by 
Cyber Physical Systems in solving the above challenges is 
addressed in the presentation.

More about Jantunen Erkki
Dr. Erkki Jantunen is a principal scientist at VTT Technical 
Research Centre and visiting professor at the University 
of Sunderland, UK. His experience from the shipbuilding 
industry led to his employment at VTT in machinery 
maintenance, condition monitoring and condition related 
to the automatic diagnosis research. He also leads several 
national and international projects and is well published.
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June 16, 2016
 08:30-09:40  Emerging Trends and Disruptive Technologies

The recent developments and future trends on innovation in industrial maintenance services are of great interests 
in industries. There are various disruptive technologies like IoT, advanced robotics, autonomous robots, 3D printing 
etc., and these technologies can facilitate for making use of maintenance strategies and policies. These talks will give 
insight on applications of these technologies in different areas to enhance maintenance decision making.

Open Forum 4

Speaker 1

Diego Galar 
PhD, Professor of Condition Monitoring
Luleå University of Technology

Disruptive technologies and innovations 
in maintenance 
Death awareness has been attributed solely to human 
Beings. Most natural is the actualization of the awareness 
of death in connection with ageing. Therefore awareness in 
situations where there is actual danger to one’s life can be 
considered a key element for self-preservation and mission 
accomplishment. This awareness presumes concrete 
or situational thinking in order to take the most suitable 
“maintenance decisions” and expand/improve the lifespan. 
New maintenance systems from nano-level to system level 
must consider assets with these awareness skills for context 
adaptation in a bioengineering approach.

More about Diego Galar

Currently, Diego is Professor of Condition Monitoring in the 
Division of Operation and Maintenance Engineering at LTU, 
Luleå University of Technology, where he is coordinating  
several EU-FP7 projects related to different maintenance 
aspects and was also involved in the SKF UTC centre located 
in Lulea focused in SMART bearings. He is also actively 
involved in national projects with the Swedish industry and 
also funded by Swedish national agencies like Vinnova.

 Moderator

 Rakesh Misra
 Professor
 University of Huddersfield, Huddersfield, U.K.

Prof Mishra leads the ‘Energy Emission and the Environmental research group’ within the Centre of Efficiency and Performances
Engineering of the University. He contributes to highly successful IMechE accredited Mechanical, Automotive and Energy Engineering 
courses at different levels. These courses recruit students from all over the world. He has published over 200 papers in various journals 
and conference proceedings. He is active in renewable energy research and involved with many renewable energy organizations.

Speaker 2

Benoit Iung 
Professor of Prognostics and 
Health Management (PHM), 
Lorraine University, France

Emerging technologies in maintenance 
The presentation will address the emerging technologies 
to support maintenance both in the phase of deciding 
(real-time) maintenance action and then developping it on 
the field. In that way, (ambient) technologies such as big 
data, predictive tools, advanced measurements... but also 
augmented reality, virtual reality, e-tablets  will be illustrated 
on an common maintenance scenario related to an industrial 
platform. In the frame of « Factory of the Future », these 
technologies are offering the opportunity to design and 
realize a smart maintenance infrastructure for reducing the 
downtime of equipment near zero.

More about Benoit Iung
He conducts research at the Nancy Research Centre for 
Automatic Control and co-manages a research group on 
Sustainable Industrial System Engineering. His research 
and teaching areas are related to dependability, prognostics, 
heath management, maintenance engineering, logistics 
support and intelligent manufacturing. He has produced 
over 150 scientific papers and several books.
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Open Forum 5

Speaker 1

Birgitta Bergvall-Kåreborn 
Professor
Luleå University of Technology

Crowdsourcing as a new way  
of sourcing labor
During the last few years crowdsourcing has emerged as a 
new way to source labor within a broad variety of industries. 
The most significant differences between crowdsourcing and a 
traditional workforce centres on flexibility, scalability, access to 
a broad range of skills and experiences at significantly less cost, 
coupled with the lack of employment regulations and employer 
security. However, there are also drawbacks, especially when 
viewed from the employee perspective, and these need to be 
addressed to secure the viability of this labor model. In this 
presentation I will introduce the concept of crowdsourcing and 
present a few examples of crowdsourcing platforms to point at 
the diversity that exist in the market today. 

More about Birgitta Bergvall-Kåreborn
Birgitta Bergvall-Kåreborn is Pro-Vice Chancellor and Professor 
in Information Systems at Luleå University of Technology, 
Sweden. Birgitta’s research interests concern design-oriented 
research focused on participatory design in distributed and 
open environments; human-centric and appreciative methodol-
ogies for design and learning; value-based information systems 
development; the increasing overlap between stakeholder par-
ticipation and labour sourcing, and its consequences for value 
creation and value capture.

 13:00-14:10 Data Science in Industrial Maintenance

Today’s “connected things” (Internet of Things) is the poster child for gaining insight, innovation, and economic 
growth from data science and new sources of big data about consumers. Reducing costs with data science is a  
popular application in the industry: much work has focused on improving maintenance and equipment monitoring. 
The two talks in this forum shares experience on collecting data from IoT and applying this information for 
innovations in maintenance.

Speaker 2

Fredrik Hases
Development Engineer
Boliden AB, Sweden

Industrial IOT and maintenance challenge 
for mobile machines
With a rapid technological development towards IOT and 
more focus on smart maintenance, the traditional industry 
faces challenges implementing the new technology on their 
existing organizations. There is a need for inter- and multi-
disciplinary research projects that does not only provide 
new technology but also provide guidelines and better 
economic models to understand the impact of the 
technology.

More about Fredrik Hases
He is working as development engineer in Boliden Mineral 
AB. He studied at University of Gävle. He has experience 
in Maximo application for asset management. He was 
previously worked as Maximo administrator, application 
and manager and IT coordinator for several projects within 
Boliden. 

 Moderator

 Ramin Karim  
 Associate Professor
 Luleå University of Technology

Ramin Karim, is Associate Professor at Luleå University of Technology. He has Ph.D. in Operation & Maintenance Engineering. 
He has worked within the Information & Communication Technology (ICT) and data analytics since 1980s. Karim’s research 
focus is eMaintenance, Maintenance Analytics, Data and information logistics. He is also responsible for the research area 
eMaintenance and eMaintenance LAB, which is a platform for maintenance research, innovation, and development. 



Workshop 2

Workshop 1

Opening speech

16 June 2016, 14:30-16:30 

14 June 2016, 14:00-17:00 

15 June 2016, 09:10-09:30 

  ePilot119: Platform for Swedish railway infrastructure
ePilot119 is a pilot project in cooperation between JVTC, Trafikverket (Swedish Transport Administration), railway companies, 
maintenance contractors, consultants and manufacturers of vehicle and infrastructure. There is a need for better knowledge of 
the condition of the track and vehicles in order to achieve better and more efficient maintenance. Within the project, a common 
platform for maintenance information is created at the eMaintenanceLAB, where refined and adapted information is gathered 
and a comprehensive view of the state of the transport system is provided. The following topics will be discussed:  Issues & 
challenges regarding eMaintenance within railway, Tools and technologies for eMaintenance, Demonstrators and data analytics 
for decision support and Open discussion.

  Industrial Big Data Analytics for Maintenance and Service Innovation
The goal of Industry Big Data and Industry 4.0 is to transform manufacturing into Smart factories and manufactured goods 
into smart products and service innovation. Smart factories will be able to manage complexity while avoiding disruptions to 
operations and would be able to produce parts/goods more efficiently. Meanwhile, smart products will be uniquely identifiable, 
can be tracked any time and will have a record of its own history, and other self-aware capabilities. Some of the topics to be 
discussed include: Changing global business environment, Industry Big Data Analytics and its value for Digital Manufacturing 
& Product Innovation, Dominant Innovation® Tools & Case Studies in selected global leading companies, Future product design 
& manufacturing and Open discussions.

  Trends in Maintenance Technology and Management in the Era of Industrial Internet 

Jay Lee 
Ohio Eminent Scholar, L.W. Scott Alter Chair and Distinguished University professor  
University of Cincinnati, Ohio, USA and Director of NSF Research Center on Intelligent Maintenance 
Systems (IMS)

2016

Uday Kumar
Professor 
Luleå University of Technology 

Peter Söderholm
Professor, Trafikverket  
and Luleå University of Technology

Peter Söderholm is working with strategic 
maintenance at Trafikverket (Swedish transport 
administration) and also as adjunct professor 
in Quality technology at Luleå University of 

Technology (LTU). His work includes research, development 
and standardisation within quality, dependability and risk. The 
main application areas are railway, aviation and road. Peter is 
associate professor in Quality technology and he has a PhD in 
Operation and maintenance engineering.

Ulla Juntti 
CEO, Performance in Cold. 

She has PhD degree in operation and mainte-
nance engineering . She also has more than 30 
years of experience from working with railway 
in various fields e.g. head of track area but also 
with research and development as one of the 

founders and further on as manager of Luleå Railway Research 
Center. Focus Research areas was in the beginning heavy 
freight traffic in cold climate and later on changed towards 
operation and maintenance of the railway system.
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