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PROMOTING TECHNOLOGY
TRANSFER, PROMOTING INNOVATION
Practically from its very beginning, the UPC, as a technical
university that is firmly embedded in the region, has
been aware of its duty to contribute to improving the
competitiveness of our productive sector. We bring the
value of our knowledge into the equation, with our excellent
scientific output, frontier research and clear resolve to
transfer the results of research to society. This is the so-called
third mission of the University, which we have pushed for
and strengthened with even greater zeal since CIT UPC was
constituted in 2011.
Our results in 2017 have been solid, despite the complex
setting in which CIT UPC’s activity has taken place. We
have raised our total income by 2.5%, up to almost 12.7
million euros, and have seen a substantial increase in the
number of competitive projects. In this context, I would like
to recognise, once again, the work and dedication of our
researchers, who are the true protagonists of this success.

CIT UPC continues to establish itself as the link connecting the
results of the research carried out at the UPC and businesses,
and has strengthened its position as a technological
and strategic partner and reference for companies and
organisations. As a supplier of advanced technology, we
want to continue to drive innovation and economic progress
and act as an agent of innovation in this country.
As rector of the UPC and chairman of CIT UPC, I would like to
reaffirm our commitment to research and technology transfer,
and to defend and strengthen the fundamental role of our
university as a source of knowledge that is useful to businesses
and institutions. We can, and we want to, contribute to making
innovation drive change in society, and it is here that we have
a lot to say, and a lot to do.

Prof. Francesc Torres
Rector of the UPC and chairman of CIT UPC
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CIT UPC FOUNDATION

THE UPC AND
TECHNOLOGY TRANSFER

CIT UPC’S OBJECTIVES

The UPC is one of the leading technology universities in
southern Europe in the fields of engineering, architecture
and sciences. Just after its foundation, the UPC made
an institutional commitment to technology transfer and
subsequently to spin-offs and patents. As a result, the
UPC made a strategic commitment to founding the UPC
Technology Centre, following in the footsteps of the world’s
top technical universities.

CIT UPC is a foundation that brings together 20 UPC
research centres. The centres carry out excellent research
and, as a result, they are highly active in technology transfer
to companies and seek to provide technology solutions.
They are staffed by 569 researchers, 42% of whom are
doctoral degree holders.

This long-term commitment explains why the UPC is the
top university in Spain in innovation and technological
development in the performance ranking (U-Ranking
2018).
The research model followed by the UPC is that of creating
science-based technology, so that knowledge-based
technological solutions can be provided for the production
system.

UPC research centres’ capacity for technology transfer is
not only due to a strong stock of technology and practical
experience; they can also provide innovative solutions
based on scientific output and frontier research.
Building on this situation and these strengths, the UPC
aims to contribute to the economic and social growth of
Catalonia through knowledge transfer, which is the bridge
between science in general and companies’ technology
needs. Given the available critical mass, and the capacity
and range of innovative knowledge provided by CIT UPC
research centres, we can provide solutions to complex
technical problems that require a cross-cutting approach.
We are focused on becoming a cornerstone of southern
European technology centres. CIT UPC is now the main
technology centre in Catalonia in terms of research,
technology and knowledge transfer, that is, in terms of
innovation.
A technology centre that can do this job is clearly one that
can provide the greatest added value and help to increase
the competitiveness of the companies that put their trust in it.
We are committed to bringing more and better technology
to the market by transforming knowledge into marketable
technologies.
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MISSION, VISION AND VALUES
MISSION

VALUES

CIT UPC helps to build business competitiveness through the
generation, development and application of exceptional
technological knowledge to business. This process is
carried out in the UPC’s research and development centres,
and particularly by CIT UPC members.

CIT UPC bases its activity on efficiency and sustainability
in order to bolster its credibility and trustworthiness, while
at the same time meeting the needs and expectations
of its various stakeholders and complying with current
regulations, in particular those related to environmental
protection and occupational health and safety.

CIT UPC furthers the goals of the UPC by fostering research
and innovation, while helping to bring new developments to
the wider world and providing scientific and technological
services to companies.
CIT UPC promotes the stimulation, identification, transfer and
valorisation of technologies and research results generated
by its member centres for companies, to contribute to
increasing the competitiveness of the Catalan business sector,
in particular, and of Spanish and international enterprises in
a global environment.

CIT UPC is dedicated to collaborating and cooperating
with third parties and to actively participating, by means of
the most appropriate legal model in each case, in initiatives
that further the fulfilment of its mission.
The collective values of CIT UPC include the following:
• Commitment to our clients.
• Participation and cooperation.
• Independence, prestige and social outreach.
• Sustainable development.
• Commitment to health and safety.

VISION
CIT UPC aims to become a global leader in research
excellence, technology transfer and innovation and in
technological areas that have an impact on companies
and economic growth.
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ORGANISATION
BOARD

SCIENTIFIC ADVISORY BOARD

CHAIRMAN

Dr Francesc Torres
Rector of the Universitat Politècnica
de Catalunya (UPC)

DEPUTY
PRESIDENT

Mr Ramon Carbonell
Chair of the Board of Trustees of the
Universitat Politècnica de Catalunya
(UPC)
Dr Jordi Berenguer
Vice-rector for Knowledge Transfer
and Innovation

BOARD
MEMBERS

Dr Santiago Silvestre
Vice-rector for Assessment and
Quality
Dr Gabriel Bugeda
Vice-rector for Science Policy
Mr Xavier Massó Pérez
General manager
Dr Santiago Royo
Director of CD6 UPC
Mr Manel Xifra
Member of the Board of Trustees and
president of the Comexi Group
Mr Carles Sumarroca
Appointed by the Board of Trustees
of the UPC COMSA, Corporación
de Infraestructuras
SECRETARY (nonboard member)

Ms Anna Serra
Secretary of the Board of Trustees of
the UPC
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Dr Santiago Royo
Director of CD6 UPC

Dr Josep Lluís Larriba
Director of DAMA UPC

Dr Jordi Ramon Martínez
Director of CDEI UPC

Dr Ferran Silva
Director of GCEM UPC

Dr Eduard Egusquiza
Director of CDIF UPC

Dr Josep Casanovas
Director of inLab FIB UPC

Dr Luis LLanes
Director of CIEFMA UPC

Dr Esteve Codina
Director of LABSON UPC

Dr Daniel Montesinos
Director of CITCEA UPC

Dr Joaquín Fernàndez
Director of LAM UPC

Dr Daniel Sempere
Director of CRAHI UPC

Dr Jordi Romeu
Director of LEAM UPC

Dr Daniela Tost
Director of CREB UPC

Dr Juan Antonio Ortega
and Dr Luis Romeral
Directors of MCIA UPC

Dr Josep Garcia Raurich
Director of CRESCA UPC

Dr Joaquim Olivé
Director of SARTI UPC

Dr Enric Carrera
Director of INNOTEX
Center

Dr Pedro Rodríguez
Director of SEER UPC

Dr Assensi Oliva
Director of CTTC UPC

Dr Javier Hernando
Director of TALP UPC
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INDUSTRIAL BOARD
The Industrial Board facilitates the active participation of 13 leading technology companies that help to guide universitybusiness strategy to promote business innovation.
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CIT UPC MEMBER CENTRES

CD6 UPC

CRAHI UPC

Centre for Sensors, Instruments and
Systems Development

Centre of Applied Research on
Hydrometeorology

CDEI UPC

CREB UPC

Industrial Equipment Design Centre

Biomedical Engineering Research Centre

CDIF UPC
Centre for Industrial Diagnostics and Fluid
Dynamics

CRESCA UPC
Food Safety and Control Centre

CIEFMA UPC
Structural Integrity, Micromechanics and
Materials Reliability Centre

INNOTEX Center UPC

CITCEA UPC

CTTC UPC

Centre for Technological Innovation in
Static Converters and Drives

Heat and Mass Transfer Technological
Centre
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DAMA UPC

LEAM UPC

Data Management Group

Acoustics and Mechanical Engineering
Laboratory

GCEM UPC

MCIA UPC

Electromagnetic Compatibility Group

Motion Control and Industrial Applications

inLab FIB UPC

SARTI UPC
Technological Development Centre for
Remote Acquisition and Data Processing
Systems

LABSON UPC

SEER UPC

Hydraulic and Pneumatic Systems
Laboratory

Renewable Electrical Energy Systems

LAM UPC

TALP UPC

Multimedia Applications Laboratory

Language and Speech Technologies and
Applications
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KEY FIGURES
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INDICATORS ON PROJECTS CARRIED OUT
DISTRIBUTION OF INCOME
BY SOURCE OF FUNDING

Competitive calls
corporate R + D

Spanish projects awarded in
competitive calls

Corporate services
European projects with
business participation
Training for companies

Corporate

Other

DISTRIBUTION OF PROJECTS
BY SECTOR

Advanced manufacturing
technologies

ICT

Health technologies

Energy and environmental
technologies

Materials technologies

Chemical and food industry
technologies
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MAIN INDICATORS OF CIT UPC MEMBER CENTRES’
SCIENCE AND RESEARCH ACTIVITY

Papers in journals

SCIENTIFIC PUBLICATIONS

Scientific and
technical documents
Book chapters
Books

COLLABORATION ON
PUBLICATIONS AND THESES

Supervision, tutoring
or assessment of
academic projects

Collaborations in
journals

CONFERENCES, COURSES
AND OTHER EVENTS

Presentations of studies
at conferences
Presentation of studies at
courses or seminars
Membership of the board of
conference publications
Organisation of conference
publications

PLACEMENTS AND OTHER
ACTIVITIES

PERSONAL RECOGNITION

Placements at other
international research,
development and innovation
centres
Awards and distinctions
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SPIN-OFFS CREATED
Up to 31 December 2017, CIT UPC member centres constituted 27 spin-offs, which is another way of transferring
technology to the market.
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TECHNOLOGY MADE REAL
Due to the work, commitment and effort of all of the researchers in the 20 CIT UPC member centres, we can provide the
following results.

Doctoral
degree holders
Researchers

Trainee members
of staff

Members of staff hired
for projects

Researchers

Staff funded by centres
through research projects

UPC teaching
and research staff (PDI)
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PROJECTS

4

PROJECTS

ICT

AN AUGMENTED
REALITY DISPLAY
SYSTEM FOR
MOTORBIKE
HELMETS
The Centre for Sensors, Instruments and Systems Development
(CD6 UPC) participated in the development of a headmounted display (HMD) system to present information
superimposed on the field of view of the motorcycle driver,
without affecting safety or driver comfort.
With a design adapted to the physiology of the eye, a
new optical projection system and control electronics were
developed. The system processes data sent through an
app so that drivers can see information superimposed on
their field of view. The solution represents a considerable
advance in technology: a driver’s eyes are focused on the
far field of view when driving; with this system they do not
have to refocus to read information projected in the near
field of view, as in other solutions on the market.
The project was developed in a consortium that also includes
the company Shiro Helmets (the market leader), SnellOptics
(a spin-off of CD6 UPC) and the CETEM. It received funding
from the Ministry of Economy of Competitiveness through the
Retos-Colaboración programme.
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SOCIAL INNOVATION:
PILOT TEST ON MUNICIPAL
BASIC INCOME IN BARCELONA
The project, called B-Mincome, was presented by the
City of Barcelona and was one of 15 selected as part of
the European project Urban Innovative Action (UIA). It
has received 4.85 million euros in funding, which covers
80% of the total cost of the project. Other participants are
Barcelona City Council, The Young Foundation, The Institute
of Governance and Public Policies (IGOP), the Centre for
social innovation Nova, and the IESE Business School. The
final results will be presented in October 2019.

ICT

The Data Management Group (DAMA UPC) is developing
the software technology for a pilot project on municipal
basic income in Barcelona. The aim of the project is to
determine the effectiveness of various kinds of cash benefits
and services (such as access to housing, education and
employment), to better fight against urban poverty. The
objective is also to reach conclusions about how to improve
the coordination and effectiveness of services offered in the
same region, and how to ensure that people who receive a
basic income gain independence, so that they become less
dependent on public subsidies in the long term.
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PROJECTS

RECOGNITION AND
INSPECTION OF RAILWAY
INFRASTRUCTURE USING
LIDAR TECHNOLOGIES

ICT

The Centre for Sensors, Instruments and Systems Development (CD6 UPC) is
working on developing a new system for recognition and inspection of railway
electrical infrastructure, based on Laser Imaging, Detection and Ranging (LIDAR)
technology. This new system will contribute to ensuring the quality, continuity and
safety of services, particularly high-speed services, as these make great demands
on the electrical distribution network.
The project is being developed by a consortium led by the company TELICE, CD6
UPC and the Robotics Group from the University of León, and is part of Challenge
R4 (Sustainable, Smart, Integrated Transport) in the 2013-2016 Spanish National
Plan for Scientific and Technical Research and Innovation. It received funding from
the Ministry of Economy and Competitiveness, through the Retos-Colaboración
programme.
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TETRAMAX:
IMPROVING
TECHNOLOGY
TRANSFER IN ICT
AT THE EUROPEAN LEVEL

TETRAMAX will focus on three principal areas of activity.
First, a range of cross-border experiments will be promoted,
organised, co-funded and assessed. These will connect
SMEs, financial entities and international universities to
facilitate the low-risk corporate adoption of novel computing
technologies. This will provide added value developed in
the EU for new users and to the main ICT markets, through
innovative technologies.

Second, a new European competence centre network will
be created and developed to offer technological brokerage,
one-stop shop assistance and training in IoT technology.
These centres will evolve in a natural way to create regional
digital innovation hubs.
In the project’s third main area of activity and through the
provision of sufficient funding, TETRAMAX can enable
long-term self-sustainability throughout the EU competence
centre network. The result will be a reinforced, profitable
ecosystem infrastructure, providing knowledge, services and
a continuous innovation stream at the European scale, yet
with a strong regional presence.

ICT

TETRAMAX (Technology Transfer via Multinational
Application Experiments) is a European project led by
RWTH Aachen University in which the Data Management
Group (DAMA UPC) participates. The aim of the project is to
implement the European initiative Smart Anything Everywhere
(SAE) in the area of ICTs, particularly technologies aimed
at the Internet of Things, to drive innovation by promoting
technology transfer experiments.

The project has a budget of 7 million euros and a duration of
four years. The consortium is composed of 22 partners from
28 EU countries.
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PROJECTS

MY-TRAC: A PLATFORM FOR OPTIMISING AND
PROMOTING PUBLIC TRANSPORT
The Data Management Group (DAMA UPC) is leading MyTRAC, a European project to create a cross-cutting platform
for public transport users and operators. The platform will
improve the experience of seamless transport: a concept
of a journey in which users take different forms of transport
that are connected in a continuous, integrated, efficient and
intelligent way.

ICT

The My-TRAC Travel Companion application, a traffic
monitoring service that will assist and guide users throughout
their journey, allowing for real-time control and management,
will be made available to users.
It provides access to a set of advanced user-centred transport
services. Specifically, it will be a unique access point for
the passenger to purchase and receive tickets, and for
business analytics, developed in complementary projects. In
addition, through the My-TRAC Travel Companion, a smart
human-machine interface will be launched to provide users
with personalised access to information, depending on their
individual needs. The My-TRAC Social Market service will
support enhanced interactions between passengers and a
set of service providers during the trip.
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There will also be a My-TRAC web-based interface for
public transport operators that will allow them to collect and
update information about the network. The aim of the new
platform is to improve the user experience over the entire
journey and enhance the quality of the transport services
offered as perceived by users.
The project will take three years and has a budget of 3.5
million euros. Participants include eight partners from five
European countries as well as the UPC.
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LIVE-FOR:
A TOOL AGAINST CROSS-BORDER
CYBERCRIME AND CYBERTERRORISM
inLab FIB UPC initiated a project that aims to help European
judicial authorities to obtain evidence related to cases of
cyberterrorism and cybercrime committed in different EU
member states.

ICT

This project, called LIVE-FOR, will provide the judicial
authorities of several European countries with knowledge
about developing new technologies to conduct digital
research in cloud environments. In addition, it will investigate
the state of implementation of Directive 2014/41/EU in
member states of the European Union, raise awareness
among prosecutors and investigators of this new European
tool for collecting digital evidence across borders and
establish best practice guidelines and training programmes
in the area of digital forensics.
Improving the skills of judicial authorities in the use of the
European Investigation Order and in digital forensics will
involve joint meetings, workshops and practical training,
the creation of information centres and awareness and
dissemination campaigns.
Participants in the project include universities and institutes
in Belgium (Vrije Universiteit Brussel), Spain (Universitat
Politècnica de Catalunya and Universidad Autónoma de
Madrid), Germany (Fachhochschule Albstadt-Sigmaringen),
the Czech Republic (Masaryk University) and Slovenia
(Jožef Stefan Institute).
This project is funded by the Justice Programme of the
European Union (2014-2020).
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VIRTUAL MOBILITY LAB:
MODELLING TRANSPORT IN THE INNER
RING OF THE BARCELONA METROPOLITAN AREA
inLab FIB UPC presented the first results of the Virtual Mobility Lab (VML) -a project developed as part of the urban mobility
innovation hub CARNET- at the Ninth Meeting on ITSs in Catalonia. The aim of the VML is to develop new tools for urban
planning. The VML can analyse and assess the impact of smart mobility projects in Barcelona, and its results can be extrapolated
before a pilot project is implemented.

ICT

As part of the VML project, inLab FIB UPC generated the first detailed multimodal model of the inner ring of the Barcelona
metropolitan area, which integrates the offer of all means of public transport and private vehicles, and up-to-date mobility
demand. Once it has been validated and calibrated, the new model will support decision-makers on mobility policies, transport
operators and new companies that develop new mobility alternatives and wish to assess them.
The project was initially presented at the Smart City Expo World Congress 2017 in the CARNET area (on the SEAT stand) and
on the UPC stand. Other collaborators in the project are SEAT, PTV IBERIA and Kineo.
The project was awarded the ITS Urban Traffic Prize at a the XIV edition of the Congreso Español sobre Sistemas Inteligentes
de Transporte (ITS) held in Madrid from 17 to 19 April.
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OPTIMISATION OF THE DESIGN
OF AN INDUSTRIAL WASHING MACHINE
THROUGH MATHEMATICAL MODELLING
The model is based on the geometric, inertial characteristics of
a specific washing machine design. Unlike one-dimensional
approaches and other existing simplified methods, it can be
used to consider all geometric, mechanical and functional
parameters and observe how variation in them affects the
behaviour of the machine before it is manufactured.

In the industrial sector, a constant effort is made to optimise
product functions and reduce manufacturing costs and
the environmental footprint. When an industrial washing
machine is developed, the aim is to design a product with
the lowest possible energy consumption in use, optimised
behaviour in terms of vibration and noise, and improved
behaviour when conditions are atypical, for example, when
the load has an unbalanced mass that is difficult to correct.
The mathematical model of a washing machine’s kinematic
and dynamic behaviour during its work cycle can be used
to optimise it accurately and effectively.

One of the key aspects this model addresses is how to
reduce the vibration of the machine. This results in less noise,
and therefore contributes to cutting pollution caused by
vibrations and increases user comfort.
GIRBAU S.A. is a family company that has become one
of the leading international groups in the manufacturing of
equipment for all kinds of laundry. GIRBAU and CDEI UPC
have collaborated for over 30 years on developing laundry
equipment.

Advanced manufacturing

The Centre for Industrial Equipment Design (CDEI UPC),
in collaboration with the company Girbau, developed a
parametrised model of an industrial washing machine.
The model tests design proposals for optimising product
requirements in a short time, without the need to construct a
physical prototype.
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PROJECTS

A TEST BENCH FOR SEALS

Advanced manufacturing

The Hydraulic and Pneumatic Systems Laboratory (LABSON
UPC) collaborated with EPIDOR Seals and Rubber
Technology to develop a test bench for evaluating models
of seals for hydraulic actuators. The bench can be used
for comparative testing and validation of the performance
of various seal configurations, designs and materials
under different working conditions. Consequently, it helps
to optimise the process of developing new products or
improving existing ones.
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EPIDOR Seals and Rubber Technology is a leading company
in the distribution and manufacture of industrial mechanical
products and industrial services that specialises in a wide
range of high-quality mechanical engineering components,
particularly in the areas of seals and vibration insulation.
The company has the knowledge and experience needed
to meet original equipment manufacturer (OEM) and
maintenance, repair and operations (MRO) requirements.
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The Motion Control and Industrial Applications (MCIA
UPC) centre is collaborating with the company MAPRO
to develop a platform for smart monitoring of industrial
machinery that has the capacity for continuous learning. An
innovative method of combined analysis is being developed
based on a specific local model for each piece of machinery
and a general model located in the overall information
management system, so that the knowledge generated by
each of the machines accumulates in the platform. In the
project, multivariate analysis technologies based on artificial
intelligence will be used to detect and identify characterised
and non-characterised (new) anomalies, in order to act on
and accumulate knowledge generated during the useful life
of the machines.

Advanced manufacturing

A NEW SMART
MONITORING
PLATFORM WITH
A CAPACITY FOR
CONTINUOUS
LEARNING

The project will end in 2018 and has been jointly funded by
the European Union and the Spanish Ministry of Economy,
Industry and Competitiveness, as part of the latter’s research,
development and innovation programme aimed at tackling
society’s challenges.
MAPRO’s activity focuses on the design and manufacture of
test equipment and assembly lines for the main manufacturers
of automobile components and for other industrial sectors.
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PROJECTS

Advanced manufacturing

A FLUID DYNAMIC STUDY
OF THE PUMPING SYSTEM OF
THE CARBONERAS THERMAL POWER PLANT
The Centre for Industrial Diagnostics and Fluid Dynamics
(CDIF UPC) carried out a fluid dynamic, structural-numeric
and experimental study of the DSOX pumping system of
ENDESA’s thermal power plant in Carboneras (Almería)
to determine the source of vibrations affecting one of the
buildings at the plant and how to solve the problem.
The coastal thermal power plant consists of two generating
sets based on steam turbines with a combined power of
1159 MW. Both generating sets have desulphurisation
equipment that uses lime slurry to remove sulphur compounds
from combustion gases. The fluid is driven from the bottom
of the absorber to the top by four centrifugal pumps and
their respective suction and delivery pipes, which generate
a high level of vibration in one of the plant’s buildings when
they are operating.
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AN INTELLIGENT MONITORING
SYSTEM FOR PREDICTIVE
MAINTENANCE IN THE RAIL SECTOR

In this way, a break in a component can be predicted once
cracks have been detected and the load schedule is known.

The project obtained funding from the Spanish Ministry
of Economy and Competitiveness through the RetosColaboración programme. Other project participants are
Ferrocarrils de la Generalitat de Catalunya (FGC), DRACO
Systems, WorldSensing and Eurecat-CTM.

Advanced manufacturing

The Motion Control and Industrial Applications (MCIA UPC)
centre contributed to the development of improvements in
monitoring processes for the rail sector, to help to enhance
safety efficiently. Technologies are being developed
based on acoustic emissions that can be used for the early
detection, localisation and evaluation of cracks in critical
elements of the bogie, such as the axes and the train wheel,
and an analysis of the evolution of the defect.
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PROJECTS

NEW SUCTION
EQUIPMENT FOR TRENCHERS

Advanced manufacturing

The Hydraulic and Pneumatic Systems Laboratory (LABSON
UPC) and Nextrencher worked together to develop new
suction equipment for trenchers.
One of the innovations incorporated into the new machines
is a high-performance suction system that leaves trenches
completely free of waste (stones and earth). This reduces
execution costs and improves the quality of the finish.
LABSON UPC collaborated on the project at various levels:
an analysis of the state of the art of existing suction system
technologies, the proposal and validation of the best technical
solution, the conceptual design of the equipment and the
implementation and final verification after construction.
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NEXTRENCHER, a brand of the CALAF group, is the result
of 53 years of experience as a public works and services
construction company and over 37 years working on the
design and manufacture of its own trenching machines.
The project was partly funded by the European Regional
Development Fund ( ), within the Operational Programme
Smart Growth 2014-2020.
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NEW MOTOR TECHNOLOGIES
FOR A MORE EFFICIENT ELECTRIC VEHICLE
MCIA Innovation Electronics (MCIA UPC) collaborated
with the SEAT Technical Centre in the conception, design,
modelling and validation of electric traction motors based
on new synchronous reluctance technologies.

Advanced manufacturing

Tests on the motor prototype, manufactured by the company
Mavilor, confirm the potential of this technology for use
in the interurban electric vehicles market. The technology
provides a cheaper motor: costs are cut by using classic rare
earth magnets, and levels of power density and robustness
that are currently found on the market are maintained, with
greater efficiency. This new technology is enabling the mass
development of electric vehicles.
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PROJECTS

AMITIE:
NEW ADDITIVE MANUFACTURING
TECHNOLOGIES FOR CERAMIC MATERIALS

Materials

The Structural Integrity, Micromechanics and Materials
Reliability Centre (CIEFMA UPC) began its participation in
AMITIE (Additive Manufacturing Initiative for Transnational
Innovation in Europe), a Horizon 2020 project that will
develop specific additive manufacturing technologies (3D
printing) for ceramic products.
The project will focus on technologies that can be applied in
three sectors: information and communication technologies,
transport and biomaterials.
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The consortium is made up of 18 partners, including seven
industrial partners, from six European and one non-EU
country. The project, coordinated by the University of
Limoges (France), has a budget of 900,000 euros and will
run until 2021.
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NEW TECHNOLOGIES
FOR STAMPING
HIGH-STRENGTH STEELS
The Structural Integrity, Micromechanics and Materials
Reliability Centre (CIEFMA UPC) worked with the company
ROVALMA on the development of new technologies to
improve the balance between efficiency and cost in hot
stamping of high-strength steels, which are used to produce
parts for the manufacture of vehicles that are lighter and
safer.

ROVALMA S.A. is a leading technology company in the
design and development of high-performance steels and
other special alloys for high-performance technological
applications in industry, specifically in tooling and the
construction of machinery and equipment. The company’s
three main areas of activity are application engineering
(the study of practical applications for ROVALMA’s steel
products), materials development (the formulation and
development of new products), and production process
engineering (the development of steel manufacturing
processes).

Materials

The project is being carried out within the framework of
the EUROSTARS-2 programme and is part of a wider
collaboration encompassing several projects.
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PROJECTES DESENVOLUPATS
PROJECTS

Health

A SPEECH
SYNTHESISER FOR
PATIENTS WITH DYSARTHRIA
The Centre for Language and Speech Technologies and
Applications (TALP UPC), in collaboration with the company
Verbio, developed a speech recognition device for patients
with dysarthria, a group of motor speech disorders of
neurological origin that can affect breathing, phonation,
articulation, resonance and prosody. An automatic
speech recognition device based on speech processing
technologies was developed that, when integrated with
software, synthesises the speech of a person whose voice is
distorted using connectionist learning models (for example,
neural networks). This speech recognition system can also
be used to develop a personal assistant for mobile phones
that can recognise the speech of people with dysarthria or
similar problems.
The project was developed with the support of the
INNPACTO programme, in the framework of the Segunda
Voz project.
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RESULTS OF DIAGNOPTICS:
OPTICS FOR SKIN
CANCER DIAGNOSIS
The Centre for Sensors, Instrument and Systems Development
(CD6 UPC) presented the results of DIAGNOPTICS, a
European project designed to develop optical devices and
clinical procedures based on photonics to improve skin
cancer diagnosis and prognosis.

Health

A new in vivo platform composed of four optical devices
was developed. The platform was implemented with a pilot
service at the and the Azienda Ospedaliero Policlinico di
Modena of the University of Modena and Reggio Emilia
(Unimore). It was validated in patients by examining over
600 types of skin lesions. The results obtained provided a
more complete, accurate characterisation of lesions than
the methods that are currently used. In addition, suspicious
biopsied tissues were examined ex vivo, and tumour margins
were determined with high precision. This technique improves
on the current histopathological method, which must be
performed outside of an operating theatre. Therefore, the
new platform speeds up the process considerably.
The project, coordinated by the CD6 UPC, had a budget of
4.7 million euros. Hospitals, companies and research centres
based in Spain, Germany, France and Italy participated.
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Health

CHARACTERISATION
OF CARDIAC PATHOLOGIES
IN HUTCHINSON-GILFORD SYNDROME
Researchers at the Biomedical Engineering Research Centre
(CREB UPC) collaborated with the Catalan Institute of
Cardiovascular Sciences (ICCC) in a project coordinated
by the Carlos III National Centre for Cardiovascular
Research (CNIC) to study the detection of heart anomalies
in patients affected by Hutchinson-Gilford syndrome,
also known as progeria or premature ageing syndrome.
Fluorescence microscopy images were used to study
the behaviour of calcium ions, which are responsible for
electromagnetic coupling through a mechanism known as
excitation-contraction that is key to detecting anomalies in
heart failure.
The analysis of images revealed abnormal patterns of
behaviour in a range of indicators, such as the morphology
of the electrocardiographic signal, the greater incidence
of ventricular arrhythmia, alterations in the connectivity of
cardiac tissue and the dynamics of intracellular calcium.
These anomalies show, for the first time, the presence of
similar cardiac disorders in 15 progeria patients. This study
shows the progressive development of anomalies in the
electrocardiogram signal that are related to cardiovascular
dysfunctions associated with the ageing process.
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This project is coordinated by the National Center for
Cardiovascular Research Carlos III (CNIC) and also
involves researchers from the Institute of Cardiovascular
Sciences of Catalonia (ICCC).

CIT UPC ANNUAL REPORT 2017

A ROBOTIC EXOSKELETON THAT HELPS PATIENTS
WITH SPINAL INJURIES TO WALK RECOGNISED
BY THE CAIXAIMPULSE PROGRAMME
The Assistive Biorobotic Low-Cost Exoskeleton (ABLE),
which was designed and developed by the Biomedical
Engineering Laboratory (BIOMEC), part of the Biomedical
Engineering Research Centre (CREB UPC), is one of 23
projects selected to receive funding in the third call for the
CaixaImpulse programme, promoted by savings bank La
Caixa’s Obra Social and Caixa Capital Risc.

Researchers from the University of A Coruña and the University
of Extremadura also participated in the development of the
prototype.

Health

The exoskeleton enables people with spinal injuries to gain
mobility and walk, and it is low cost, light, personalised
and easy to use. It consists of three modular components: a
knee actuator system that acts as artificial muscle, a sensor
situated in the tibia region that detects the user’s intention,
and a rucksack containing the electronics and the battery.
With this device, patients can take an active role in their own
recovery. They gain independence and can continue with
the rehabilitation process in their own homes. The end effect
will be an improvement in quality of life and a significant
reduction in individual and healthcare costs.
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Health

TREATMENT FOR
AVASCULAR NECROSIS OF
THE FEMORAL HEAD WITH
ADVANCED CELL THERAPY
AND BIOMATERIALS
The Biomaterials, Biomechanics and Tissue Engineering
(BBT) research group, led by Maria Pau Ginebra, director
of the Biomaterials area of the Biomedical Engineering
Research Centre (CREB UPC), completed its participation
in the project ‘Treatment of avascular necrosis of the femoral
head with advanced cell therapy and biomaterials in an
ovine model’, in which it worked in collaboration with a
group from the Vall d’Hebron Research Institute led by Dr
Màrius Aguirre. The project received funds from the 2011
Marató event organised by Televisió de Catalunya and the
TV3 Foundation, and the results were presented in Barcelona
at the 18th Symposium on Regeneration and Transplantation
of Organs and Tissues.
The results show that all tissue bioengineering treatments
and advanced cell therapy with autologous and allogeneic
mesenchymal stem cells expanded ex vivo are safe at
the experimental level. The treatments stimulated a bone
regeneration response in all injured animals. None of the
analytical parameters indicated an anomalous immune
response or any systemic damage in the treated animals.
In all cases, the formation of new bone was observed on
existing trabeculae that had varying degrees of necrosis.
Consequently, a second phase of the clinical trial can be
undertaken to assess the efficacy and safety of the new tissue
engineering product. This trial will be undertaken at the Vall
d’Hebron University Hospital, an entity that collaborated in
this project.
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BETTER RESULTS
IN IMPLANTABLE
SCAFFOLDS FOR
BONE REGENERATION

Health

The Biomaterials, Biomechanics and Tissue Engineering
division of the Biomedical Engineering Research Centre
(CREB UPC) is participating in the European project
PNano4Bone (nanovectors engineered for plasma
enhanced theranostics in regenerative medicine). The
project is focused on improving the results associated with
the use of scaffolds in regenerative medicine for bone tissue
for critical-size defects. The main objective is to develop new
nanovectors for incorporation into polymer-based scaffolds
that are expected to improve adhesion, proliferation and
differentiation of living cells through plasma treatments.
In addition, the aim is to provide the molecules required to
improve cell behaviour in the scaffolding, both through the
controlled release of drugs or biomolecules stored inside
the nanovectors and through the local production of reactive
species that will enable the function of living cells to be
programmed.
Other participants in the project consortium include the
Medical University of Lublin (MUL) and Lublin University
of Technology (LUT) in Poland, the Luxembourg Institute of
Science and Technology (LIST) and the Catholic University
of Louvain in Belgium. The project will last three years and
has a budget of 1.5 million euros.
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NEW TECHNOLOGIES
TO COMBAT MULTIPLE
DRUG-RESISTANT
BACTERIA

Health

The BBT group, which is part of CREB UPC, is taking part
in a project led by the Vall d’Hebron Research Institute:
ThermoShot ™ - FlashShot ™, one of 23 biomedical
research projects selected this year to form part of the third
edition of .
ThermoShot™ - FlashShot™ is a technological tool
that is not currently available in clinical practice. It
combines nanotechnology, antibiotics, and physical and
chemical strategies to treat multidrug-resistant bacteria
and infections caused by medical devices such as
catheters and prostheses. The strength of the project lies
in its multidisciplinary nature, with experts in areas as
diverse as nanoscience, biomaterial engineering and
electrochemistry, business and entrepreneurship, combined
with an integrated medical approach to infectious diseases,
microbiology and orthopaedics. The strength of the project
lies in its multidisciplinary nature, with experts in areas
as diverse as nanoscience, biomaterial engineering and
electrochemistry, business and entrepreneurship, combined
with an integrated medical approach to infectious diseases,
microbiology and orthopedics.
The project will receive 70,000 euros in grants to facilitate
the transfer of the end technology to the market.
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A SMART PLATFORM
FOR ENERGY MANAGEMENT

The project has a budget of 16 million euros, and will
incorporate infrastructure and pilot test systems based in
Bulgaria, Germany, Spain, Norway and Holland. Twelve
partners are involved and the project will end in December
2019.

Energy and Environment

The European project INVADE, in which CITCEA UPC
participates, was launched to minimise the impact of climate
change, reduce greenhouse gases, and promote the use of
renewable energies in the European Union. The aim of the
project is to optimise energy supply and create end-usercentric services through a platform that will manage the
flexibility available in smart grid systems. The platform will
integrate a range of flexible resources such as manageable
demand, batteries, electric vehicles and new business
models relating to these new applications. CITCEA will
develop the architecture and the control algorithms for the
flexible platform that will enable renewable resources in
distribution networks to be managed.
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Energy and Environment

A NEW METHOD FOR PREDICTING RISKS
ASSOCIATED WITH FLASH FLOODS
The UPC’s Centre of Applied Research in Hydrometeorology
(CRAHI UPC) developed a method to predict the danger
associated with flash floods in coastal basins. The method
was successfully implemented in two of the project’s case
studies: the estuaries of the River Magra, in Italy, and of
the River Tordera, in Catalonia (Spain). This new solution
forms part of the European project RISC-KIT to develop
management methods, tools and procedures for managing
hydrometeorological events in coastal areas, in order to
increase the capacity to predict and characterise associated
risks, and issue warnings.
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On behalf of the UPC, the group LIM UPC is also playing
a major role in the project. The RISC-KIT consortium is
composed of 18 members from 10 European countries and
two international organisations. It has a budget of six million
euros and will last for four years.
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TEMPS: FASTER EMI MEASUREMENTS
AT A LOWER COST
This new measuring receiver is based on a combination of
commonly used oscilloscopes and specific software for the
post-processing of data. This new family of equipment can be
used to measure the EMI that is conducted and radiated at
high speed, thus complying with the requirements of CISPR/
MIL-STD. The use of oscilloscopes permits synchronous
multi-channel measurement and characterisation of transients
at a low economic cost.
TEMPS was developed from the results of the European
Research project Improved EMC test methods in industrial
environments (JRP IND60), funded by EURAMET and led by
TUBITAK-UME from Turkey.

Energy and Environment

The Electromagnetic Compatibility Group (GCEM UPC)
developed a new electromagnetic interference (EMI)
receiver based on measuring in the time domain. The new
device is called TEMPS and can be used to measure
compliance with provisions in the Electromagnetic
Compatibility Directive 2014/30/EU, which must be met by
all electrical and electronic equipment. TEMPS works faster
and costs less than other EMI receivers on the market.

53

4

PROJECTS

Energy and Environment

ENERGY AND ENVIRONMENT:
CLIMATE CONTROL SYSTEMS
FOR THE RESIDENTIAL SECTOR
The Heat and Mass Transfer Technological Centre (CTTC
UPC) took part in a European project entitled EIT-KIC
InnoEnergy DCCS (Dwelling Climate Control System), in
which a climate control system for dwellings was developed
that is comprehensive, easy to use and affordable. The aim
was to attain smart control of heating and cooling systems
and ventilation, reduce energy consumption to a minimum
and maintain thermal comfort and air quality.
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As part of this project, the CTTC UPC developed a virtual
thermal-fluid model for a real dwelling in the Netherlands,
using its NEST-building platform for simulating systems, and
object-oriented parallel software designed to simulate
any building due to its modularity. Using this model, the
following can be simulated rapidly in detail: a map of
temperatures for the entire building, the CO2 concentration
in all dwellings and in the ventilation system, and the thermal
load. The model was used as a test bank for advanced
control algorithms developed in the project.
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UPDATE OF THE EHIMI,
A METEOROLOGICAL
RADAR MONITORING TOOL
The Centre of Applied Research in Hydrometeorology
(CRAHI UPC) worked on updating the EHIMI, a tool that the
group developed for the Catalan Water Agency (ACA) and
the Meteorological Service of Catalonia (SMC).

The EHIMI tool is aimed at generating corrected reflectivity
products, such as Meteocat’s meteorological radar, useful
for spatial and temporal description of rain fields, based on
the information generated by the SMC’s Meteorological
Radar Network (XRAD).

Energy and Environment

The EHIMI is a software tool consisting of a set of applications
used for processing and displaying radar and hydrological
data that are helpful for monitoring the intensity of rainfall at
a particular time and location, and for decision-making in
situations where there is a risk of surface or river flooding.

The update adapts the EHIMI to the evolution of the SMC’s
Meteorological Radar Network (XRAD) and extends the
functionalities of the system.
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Energy and Environment

METROLOGY FOR ADVANCED TECHNOLOGY
IN NEXT-GENERATION ELECTRONIC
APPLICATIONS
The Electromagnetic Compatibility Group (GCEM UPC)
is participating in the ADVENT project (metrology for
advanced energy-saving technology in next-generation
electronic applications), which will develop new methods
for measuring energy and materials, to optimise the next
generation of electronic devices.
The launch of fifth-generation telecommunications (5G) in
Europe in 2020 and the rise of the Internet of Things (IOT),
with 50 billion connected devices, will significantly increase
energy demand due to the continuous power consumption
of the electronic devices required to deliver these
technologies. The development of new low-power devices
that support the sustainable adoption of these technologies
requires traceable measurement techniques to characterise
advanced materials and components and thus generate
reliable, accurate data for efficient energy management
systems. rate data for efficient energy management systems.
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The ADVENT project will provide traceable measurements
of power and power losses, and will characterise properties
of emerging electronic materials, to help in the development
of more efficient new materials and electronic components.
The results will enable European industries to optimise
devices and systems designed for 5G and IOT applications
that require ultra-low, more efficient energy consumption.
The European project is funded by the European Metrology
Research Programme, and involves the participation of
metrology centres, companies and universities in seven
European countries. The total budget is 2.5 million euros and
the project will end in 2020.
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A NEW VIBRATION
CONTROL SYSTEM FOR LINE 9
OF THE BARCELONA METRO

Energy and Environment

The Acoustic and Mechanical Engineering Laboratory
(LEAM UPC) developed a system for controlling vibrations
generated by underground trains. The system involves the use
of dynamic vibration absorbers in the L9 tunnel of Transports
Metropolitans de Barcelona (TMB). Dynamic vibration
absorbers (DVAs) absorb vibrational energy in the system
they are coupled to. They are passive elements that require
no maintenance or power and are optimised for a certain
frequency range. Their main advantage is their low cost and
ease of installation compared to other systems for controlling
vibrations on an existing line. While the functioning of DVAs
is well understood, their application in a rail tunnel was a
pioneering project. Innovative modelling tools needed to be
developed to facilitate their application in this environment.
The new system will reduce the vibrations that the line
produces by 6–8 dB, depending on the conditions in each
case.
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Energy and Environment

CONTROL OF VIRTUALLY
SYNCHRONOUS AC AND DC COUPLED
NETWORKS WITH DISTRIBUTED GENERATION
The Renewable Electrical Energy Systems (SEER UPC) research centre is developing
new strategies for controlling converters so that new high-voltage direct current
(HVDC) networks can coexist with existing alternating current networks, with the
AC and DC networks supporting each other according to energy needs, both
in steady-state conditions and when disruptions occur. The coexistence of the
two types of networks is becoming necessary in the current energy framework, in
which large amounts of renewable energy are being fed into the power grid in a
highly distributed way. This project received funding under the Challenges 2016
programme of the Spanish Ministry of Economy and Competitiveness.
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ECUVal: A NEW SYSTEM
THAT WILL ALLOW SAVINGS OF
BETWEEN 70% AND 100% IN WATER AND UP
TO100% IN SALT IN TEXTILE DYEING PROCESSES
The ECUVal system degrades the reactive dyes in textile
dyeing and washing effluents with an electrochemical
system combined with ultraviolet radiation. The value given
by ECUVal is that chemical reagents no longer need to be
added to remove dye waste, because the new system uses
the salts present in the effluents themselves as electrolytes.
No other waste requiring additional treatment is generated.
At the end of the ECUVal treatment, a colourless water that
has a given salt content is obtained, and this can be reused
in new dyeing processes.
With this system, the consumption of water in dyeing
processes is reduced by between 70% and 100%, and
up to 100% in the case of salt, which leads to substantial
savings for companies and improves the processes from
an environmental point of view, reducing the generation of
CO2 and the carbon footprint by more than 50% compared
to conventional processes.

Energy and Environment

Results were presented for ECUVal, a European project
coordinated by the Innotex Center / INTEXTER whose
objective was to design and build an innovative,
ecological system for treating dyeing wastewater with high
concentrations of dyes and salts, without using chemical
reagents.

The project’s total budget was 1.4 million euros, of which
half was funded by the European Commission’s Executive
Agency for Small and Medium-sized Enterprises. The Private
Foundation for Textile Innovation (FITEX) and the companies
Icomatex and Grau participated as partners.
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EXTENSION OF THE OBSEA
SEAFLOOR OBSERVATORY

Energy and Environment

The Technological Development Centre for Remote
Acquisition and Data Processing Systems (SARTI UPC)
worked on the installation of a surface buoy and an
ocean-bottom seismometer in the framework of the project
INTMARSIS (Interoperability and Instrumentation of Marine
Autonomous Platforms for Seismic Monitoring).
It is an extension of the OBSEA Seafloor Observatory
whose objectives are to provide solutions to the need for
seismic monitoring in the marine environment and to detect
earthquakes and earth movements continuously and in real
time. To make this possible, a range of measurement and
data communication technologies were incorporated.
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In view of the results obtained in shallow waters (the OBSEA
is installed at a depth of 20 metres), its application at greater
depths will be considered.
The project was funded by the Ministry of the Economy,
Industry and Competitiveness.
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SCIENCE2SOCIETY:
BEST PRACTICES IN OPEN INNOVATION

In addition, a database has been presented
that will include information on different
approaches
to
university-company
technology transfer in terms of methodology,
tools and best practices, and will gather the
experiences of agents from the consortium
and outside of it. The database is public
and available for consultation on the project
website.

Other Projectes

CIT UPC participates in Science2Society
(S2S), a European project to improve the
efficiency of the European innovation system.
The S2S has produced a ‘Best Practices’
brochure based on fifteen real experiences
of collaboration in open innovation between
science and industry. Significant aspects
of each case are described, including the
context, key success factors and related
barriers (such as bottlenecks). The cases
could be used as models for implementing
new processes of innovation.
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AMBER OPENS: A UNIQUE LABORATORY
IN EUROPE FOR ULTRA-HIGH VOLTAGE
ELECTRICAL TESTS AND RESEARCH

Outstanding activities

26 January
The AMBER laboratory is a research centre equipped with
cutting-edge technology for electrical energy analysis and
testing. It was inaugurated on 26 January by the Motion
Control and Industrial Applications (MCIA) research group
and the company SBI CONNECTORS, a subsidiary of the
SICAME Group. AMBER has the capacity to perform very
high voltage testing. It has two machines that are unique in
Europe and can work with a voltage of up to 1.5 million
volts DC.
AMBER’s cutting-edge equipment will be used for tests of
very high voltage, high current, temperature, ageing and
corrosion. It has a higher capacity than other European
facilities of this type.
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It will also carry out R&D projects related to energy and
climate change for the production of clean energy and
energy efficiency, focusing in particular on the electric
power transmission sector and sustainable mobility.
In addition to Luis Romeral, director of MCIA UPC and the
AMBER laboratory, the speakers at the opening ceremony
were Francesc Subirada, director general of Research of the
Generalitat of Catalonia, Enric Fossas, rector of the UPC,
and Joan Pérez, managing director of SBI CONNECTORS.
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ENGINEERING AND CREATIVITY
IN BIOTECHNOLOGY
15 February
The Research Centre for Biomedical Engineering (CREB
UPC), Makers of Barcelona (MoB) and FabCafè organised
the first event of what will be the future BioTech Community
of Barcelona. This group brings together engineers,
professionals and creatives from various disciplines who
promote the development of projects that provide innovative
solutions in medicine from the field of biotechnology.

SEVENTH LEGIONELLA CONFERENCE
15-16 February

Outstanding activities

At the meeting, five of the most disruptive of CREB UPC’s
projects were presented: a widget for measuring body
composition, a 3D printer for printing organic tissues, how to
use a web server to execute innovative algorithms, a robot
exoskeleton that helps people with spinal cord injuries and
a device for promoting neurorehabilitation.

The Seventh Legionella Conference, a leading conference in Spain, was organised by the Food Safety and Control Centre
(CRESCA UPC). The Conference was opened by Marc Armengol, deputy mayor of the Regional Planning and Sustainability
Area of the Terrassa City Council, Josep García Raurich, director of CRESCA UPC, and Joan Guix, minister of the Catalan
government’s Ministry of Health. Micaela García Tejedor, the deputy director general of Environmental and Occupational
Health in the Spanish government’s Ministry of Health, Social Services and Equality, gave the opening speech. Over 200
people attended.
This year the Conference covered aspects such as current
legislation, government management and available
detection methods and treatment, with an emphasis on
prevention, training and protection from Legionnaires’
disease. In addition, initiatives and strategies focused on
other variables, such as air quality, hygiene and risk factors
for the disease, were evaluated to ensure suitability and
sustainability.
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WORKSHOP ON THE STRATEGY
FOR APPLYING THE RESULTS OF THE
SCIENCE2SOCIETY PROJECT

Outstanding activities

27 February-1 March
From 27 February to 1 March in Madrid, Atos organised
the second working meeting of Science2Society (S2S),
in which CIT UPC participates. S2S is a European project
whose aim is to study good practices in technology transfer
between universities, companies and society. Through
seven practical cases, the real experiences of scientists
and industry professionals are combined with theoretical
frameworks, which will then be analysed to identify potential
improvements.

The meeting was attended by 18 project partners, including
FIAT, Atos and CA Technologies, as well as leading research
entities in Europe such as KU Leuven (project coordinator),
Karlsruhe Institute of Technology, Aalto University and
Fraunhofer.

On the occasion of the meeting, a video explaining the
project was presented. Among other activities, a workshop
was held on how to design a strategy for applying the results
of the project.

CIT UPC JOINS THE RAILGRUP CLUSTER
March
CIT UPC has officially joined the Railgrup Cluster, an initiative
that began in 2002 and is promoted by the Government
of Catalonia to strengthen the competitiveness of the
rail industry and sector at all levels in Spain. The Cluster
comprises around 100 companies, including operators,
original equipment manufacturers and SMEs, whose total
revenue is 17 billion euros.
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CIT UPC PARTICIPATES IN THE SIXTH
SPANISH MAINTENANCE CONFERENCE
28-30 March
Through MCIA UPC, CIT UPC participated in the
Sixth Spanish Maintenance Conference, a space
for discussion and for sharing ideas and experience
in the maintenance sector, organised by the Spanish
Maintenance Association (AEM). In the exhibition
area, MCIA UPC presented technologies and
projects that it has developed in its specialised field
of predictive maintenance.

CIT UPC PARTICIPATES IN THE INTERCLUSTER
HT CLUSTER-RAILGRUP SESSION

Outstanding activities

The event took place at the Palau Firal i de
Congressos in Tarragona from 28 to 30 March,
and was attended by over 600 people from 270
companies in the sector.

21 April
CIT UPC, a member of the Railgrup Cluster, took part
in the Intercluster Railgrup-HT Cluster Session, held
on 21 April to introduce the potential of various rail
mobility solutions to promote healthy living habits.
Daniela Tost, director of CREB UPC, a member of
the HT Cluster, presented gaming solutions that can
be used in the rail sector. Other presentations during
the day included virtual/augmented reality, cognitive
computing, itinerary design and monitoring solutions.
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HEALTH TECHNOLOGIES: NEW SOLUTIONS IN
THE FIELD OF BIOENGINEERING TECHNOLOGIES

Outstanding activities

25 May
On 25 May, a new meeting of the Barcelona Biotech Community
was held, organised by FabCafe Barcelona, Makers of Barcelona
(MOB) and the Biomedical Engineering Research Centre (CREB
UPC). Five innovative solutions developed by CREB UPC within
the field of medical technologies were presented by their own
researchers. These could have a strong impact in coming years: a
project on the possibility of carrying out neurological experiments
using low cost equipment; bioprinting of tissues with identical
characteristics to meat that would be accessible to all consumers;
a digital cognitive platform to enhance competences of children
with intellectual disabilities and neurodevelopmental disorders; a
project for pelvic floor rehabilitation at home using serious games
and a mobile platform, and a serious game for people with
intellectual disabilities to learn social skills in a work environment.

GENERAL ASSEMBLY OF THE EUROPEAN
FLUID POWER COMMITTEE IN
BARCELONA
31 May-2 June
On 31 May and 1 and 2 June, Barcelona hosted the General
Assembly of the European Fluid Power Committee (CETOP). The
meeting was organised by the Hydraulic and Pneumatic Systems
Laboratory (LABSON UPC) in its role as secretary of the Iberian
Association of Manufacturers and Traders of Oleo-Hydraulic and
Pneumatic Transmissions (AIFTOP), a member of the CETOP.
The CETOP is an international platform that brings together over
1,000 European companies and associations that are leaders
in fluid power, manufacturers and distributors. It represents over
70,000 employees and a turnover of 13 billion euros.
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NEW INCUBATOR PROGRAMME
LAUNCHED FOR PHOTONICS COMPANIES
16 June
In recent years, advances have been made in photonics that
have facilitated its application in areas such as advanced and
high-precision manufacturing, advanced tools for medical
diagnosis and treatment, vehicles and smart mobile phones.
Photonics is also a key technology in the transformation of
the energy sector (solar energy, efficient lighting).

This is the first incubator of its type in Spain and the fourth in
the world in the field of photonics. (There are three in the USA
and one in Germany.)

Outstanding activities

In this framework, a new incubation programme was
launched for photonics companies. The programme has
been promoted by the UPC through the Centre for Sensors,
Instruments and Systems Development (CD6 UPC) and
Terrassa City Council, with the support of the Mobile World
Capital Foundation and the Southern European Cluster in
Photonics and Optics (SECPhO). The aim of the initiative,
which is based in Terrassa, is to integrate agents into an
incubation network who are active in the creation of new
business ideas that use light as an element to develop their
products and services, in spaces close to university research
centres.

CIT UPC HOSTS THE RAILGRUP RESEARCH,
DEVELOPMENT AND INNOVATION COMMITTEE
17 October
CIT UPC hosted the meeting of the Railgrup Cluster Research,
Development and Innovation Committee, of which it is a
member.

The meeting focused on the presentation of technological
solutions for innovation in the sector, to promote and
coordinate research, development and innovation policies.
Technological capabilities and projects were presented
on the field of condition-based maintenance (CBM) and
Industry 4.0, by Dr Luis Romeral, director of MCIA UPC;
smart mobility and big data, by Dr Josep Lluís Larriba,
director of DAMA UPC; optical engineering and photonics,
by Dr Santiago Royo, director of CD6 UPC; and simulation
for high temperature and climate control, by Dr Carles Oliet,
a researcher with the CTTC UPC.
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CONFERENCE ON ELECTROMAGNETIC
COMPATIBILITY AT THE UPC

Outstanding activities

6-7 November
The Electromagnetic Compatibility Group (GCEM UPC)
organised the Third Spanish Conference of the EMC, which
was held in Barcelona on 6 and 7 November at the UPC,
once again with the support of the Spanish Chapter of the
IEEE EMC. During the conference, advances made by
universities, companies and research centres in the area of
electromagnetic compatibility were presented. In addition,
companies working in the fields of EMC instrumentation,
software and services presented their products and services
in an exhibition area as part of the event. Over 160 people
participated in this edition.

COLLABORATION AGREEMENT
WITH TSINGHUA UNIVERSITY
November
The Centre for Industrial Diagnostics and Fluid Dynamics
(CDIF UPC) signed a collaboration agreement with the
Institute of Fluid Mechanics and Engineering of Tsinghua
University to carry out joint actions in the hydroelectric field
in China.
Hydroelectric power is the largest renewable energy source
in China. Total installed capacity is more than 330 GW,
which represents almost a third of the total installed capacity
worldwide. The purpose of the agreement is to establish a
framework for collaboration in order to provide high-quality
diagnostic services for hydroelectric power operators in
China.
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NÚRIA SALÁN, AWARDED THE WOMEN AND
TECHNOLOGY PRIZE BY THE ORANGE FOUNDATION
18 March
The Orange Foundation awarded Núria Salán, a researcher
at the Structural Integrity, Micromechanics and Materials
Reliability Centre (CIEFMA UPC), the Women and
Technology Orange Foundation Award in its second edition.

This award is given annually to women who are notable
for their work in the areas of technology and social
innovation, with results that have had a notable impact on
the development and transformation of society and have
improved people’s quality of life.

ÍNGRID MUNNÉ WINS AN AWARD
AT THE V NIT DE L’EFICIÈNCIA

Outstanding activities

Núria Salán is a graduate in Sciences (Metallurgy) from the
University of Barcelona and a doctor in Material Science
and Metallurgy Engineering from the Universitat Politècnica
de Catalunya. She is also a lecturer at the School of
Industrial, Aerospace and Audiovisual Engineering of
Terrassa (ESEIAAT), which is part of the UPC. Since January
2016, she has been president of the Catalan Technology
Society (a subsidiary of the Institute for Catalan Studies).

15 June
Íngrid Munné, a researcher at CITCEA UPC, won an award
at the V Nit de l’Eficiència (Fifth Night of Efficiency), held
on 15 June and organised by the Energy Efficiency Cluster
of Barcelona (CEEC). The award was given in the master’s
degree category for the master’s thesis “Thermal analysis
and start-up of a downdraft gasifier for microgeneration of
electricity from biomass”.
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AWARD FOR BEST SCIENTIFIC
RESEARCH TO IMEKO TC10

Awards

5-6 June
Mònica Egusquiza, Carme Valero, Alex Presas, David
Valentín, Matias Bossio and Eduard Egusquiza, researchers
at the Centre for Industrial Diagnostics and Fluid Dynamics
(CDIF UPC), received an award for best scientific research
in recognition of their professional excellence at IMEKO
TC10 “Technical Diagnostics in Cyber-Physical Era”, which
was held in Budapest on 5 and 6 June.

DR PERE CAMINAL
AWARDED ACADEMIC RECOGNITION
PRIZE AT THE DIADA DE L’ENGINYER
7 June
Dr Pere Caminal was awarded the Academic Recognition
Prize by the Association of Industrial Engineers of Catalonia
(COEIC/AEIC) for lifetime achievement in teaching. The
award was presented at the Diada de l’Enginyer 2017,
an annual event organised by the Association, held at La
Cúpula de Las Arenas in Barcelona.
Dr Caminal completed his doctoral degree at the Barcelona
School of Industrial Engineering in 1976. He is a professor
at the UPC and has been the principal investigator on over
50 projects. Notable among the many institutional activities
he has been involved in is his directorship of the Biomedical
Engineering Research Centre (CREB UPC). He has also
been director of the Signals and Biomedical Systems division
of the CREB UPC.

72 CIT UPC | www.cit.upc.edu

At the ceremony, Alfons Carnicero was awarded the Best
Master’s Thesis Prize, and Míriam Febrer, the Best Doctoral
Thesis Prize. Both prizewinners are researchers in the
Biomechanics division of the CREB UPC, and their theses
were supervised by Dr Josep Maria Font, the director of the
division.
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CIT UPC RECEIVES THE ALARES AWARD FOR
EXCELLENCE IN OCCUPATIONAL HEALTH AND
SAFETY FOR PEOPLE WITH DISABILITIES
4 July
CIT UPC received the Alares 2017 Award for excellence in
occupational health and safety for people with disabilities.
The award was given on 4 July in Madrid in recognition of the
contribution of the Integragame project, developed by the
Biomedical Engineering Research Centre (CREB UPC), a member
of the CIT, headed by Daniela Tost. Integragame was funded by
Indra and the Adecco Foundation and is designed to train people
with mental disabilities to facilitate their integration in the job market.

Awards

Through personalised virtual training in a realistic 3D environment,
users learn cleaning tasks for the hotel industry by memorising
protocols and training in how to resolve unexpected situations, and
strengthen their social skills without technological barriers.

SANTIAGO ROYO SELECTED AS
SENIOR MEMBER OF THE SPIE
21 August
Dr Santiago Royo, researcher and director of the Centre for Sensor,
Instrument and Systems Development (CD6 UPC) was selected
on 21 August as senior member of the SPIE (the international
society for optics and photonics) for his contributions to the field of
optomechanical engineering and sensors.
The SPIE is a non-profit international society that fosters the
application of photonic technologies with an interdisciplinary
approach. The SPIE promotes the exchange of interdisciplinary
information, lifelong learning and advice on patents and
publications relating to emerging technologies in this sector.
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BEST PAPER AWARD AT EURO PM2017
2 October
Dr Luis Llanes, director of the Structural Integrity,
Micromechanics and Materials Reliability Centre (CIEFMA
UPC) was given the Best Paper Award at the Euro PM2017
Congress and Exhibition held in Milan from 1 to 5
October. The title of the paper that earned him the award
is “Implementation of advanced characterization techniques
for assessment of grinding effects on the surface integrity of
WC-Co cemented carbides”.

Awards

The Euro PM2017 Congress and Exhibition, organised by
the European Powder Metallurgy Association, is the most
important annual event on powder metallurgy held in Europe.

THE RAI RECOGNISES THE RESEARCHER
JOSEP M. FONT FOR HIS SCIENTIFIC
CONTRIBUTIONS IN ROBOTICS
November
The researcher Dr Josep Maria Font, director of the
Biomechanics Division of the Research Centre for Biomedical
Engineering (CREB UPC), was honoured with one of the
young researcher awards from the Royal Academy of
Engineering of Spain (RAI), for the ABLE project, a robotic
exoskeleton to assist in walking and rehabilitation of people
with spinal injuries, and for his contributions to the robotics
field.
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THE UPC SHOWS SOME
OF ITS TECHNOLOGIES AT
GSMA MOBILE WORLD CONGRESS
27 February-2 March

For its part, the inLab FIB UPC showcased its expertise in
cybersecurity and presented the BIG IoT project on the
Internet of Things to companies interested in participating.
CIT UPC also showed off its technological capabilities in
relation to multimedia content, apps, artificial intelligence
and games, smart cities, augmented reality, mobility and
eHealth.

Participation in trade fairs

Sparsity Technologies, a spin-off of the Data Management
Group (DAMA-UPC), presented the CIGO! Fleet platform
at its stand at the Mobile World Congress 2017, held in
Barcelona from 27 February to 2 March. CIGO! Fleet is a
smart mobility platform that can be used to create optimal
routes for fleets of vehicles, taking into account the specific
characteristics of the service being provided. The platform
includes a web app and a mobile app that are in constant
communication in real time. Based on all the relevant mobility
variables for a company, the web app generates routes
that are sent to the mobile app used by delivery workers
or employees. One of the features of the platform is that it
does not require any other device, such as a GPS receiver,
to operate. The technology makes it possible to improve
operational efficiency in companies and traffic flow in cities
in real time.

The UPC also presented several innovative technologies from
its portfolio of patents: CardioSense, an electrocardiograph
that provides a cardiovascular pre-diagnosis in less
than a minute; a bioleaching system to reuse scrap from
mobile phones and other electronic waste; and a device
for modulating the phase of an optical signal based on
graphene.
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PARTICIPATION IN AUTOMOBILE 2017 WITH
NEW URBAN MOBILITY TECHNOLOGIES

Participation in trade fairs

11-21 May
The UPC participated through CARNET in the Connected
Hub at the Automobile 2017 fair, held in Barcelona from 11
to 21 May. The University presented some of the projects it
has developed in relation to the connected car: a simulator
that determines the best tools for mobility in the city, a new
open API developed with the collaboration of inLab FIB UPC
that will facilitate interoperability in the IoT, a competition on
future technologies in automated driving, and the results of
the first pilot test for transport on demand in Barcelona.
CARNET (Cooperative Automotive Research Network) is
a leading research and innovation hub focused on urban
mobility in Barcelona, promoted by the UPC, Volkswagen
Research and SEAT. The platform is coordinated by the
UPC’s technology centre (CIT UPC), and has the following
project partners: Altran, Applus+ Idiada, Ficosa, the RACC,
Rücker Lypsa, CIAC and the PTV Group.
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THE UPC PRESENTS HEALTH
AND INDUSTRY 4.0 PROTOTYPES
AT THE IOT SOLUTIONS WORLD CONGRESS
3-5 October

inLab FIB UPC and DAMA UPC research centres also
presented their latest projects at their own stand, located in
the pavilion of the Barcelona City Council.

ENERGY EFFICIENCY AND SUSTAINABILITY
IN INDUSTRY 4.0 FORUM

Participation in trade fairs

Through its technology centre, the UPC presented its
technological capabilities and advanced solutions at the
third edition of the IOT Solutions World Congress in the
Generalitat of Catalonia’s Pavilion. Two prototypes for the
health and industry 4.0 fields respectively were presented:
WOMEN-UP, an integrated device for rehabilitating pelvic
floor muscles and treating urinary incontinence at home, with
remote medical monitoring, and a smart monitoring system
for the predictive maintenance of industrial plants.

4 October
Luis Romeral, codirector of the Centre Motion Control and
Innovation Applications (MCIA UPC) chaired ‘Innovation
and experiences to promote smart factories’, one of the
round tables at the Energy Efficiency and Sustainability in
Industry 4.0 Forum, organised by the enerTIC platform. The
event was held on 4 October as part of the IOT Solutions
World Congress.
CIT UPC is a member of the network of institutional partners
in the enerTIC platform.
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THE UPC PRESENTS TECHNOLOGICAL
SOLUTIONS AT THE NEW EDITION OF THE 2017
SMART CITY EXPO WORLD CONGRESS (SCEWC)

Participation in trade fairs

14-16 November
The UPC was present at the new edition of the 2017 Smart
City Expo World Congress (SCEWC), the leading event
on smart cities, which took place at the Fira de Barcelona.
The UPC stand was shared with the European project
ECHORD++ (European Coordination Hub for Open
Robotics Development).
Through CIT UPC, the UPC presented smart technological
solutions at the Smart City Expo World Congress in the areas
of urban mobility, electric vehicles, urban planning, data
science, smart grids, emergency management, robotics,
waste management, renewable energies, communication
and eHealth.
In the area of virtual and augmented reality technologies,
the UPC presented a system developed by the Visualisation,
Virtual Reality and Graphic Interaction Research Group
(ViRVIG) to simulate the behaviour of a group in an
emergency that requires evacuation. This simulation, focused
on the inside of a gym, can be used to visualise the various
scenarios, behaviour and movement of people, and the time
they take to leave the site.
Conference visitors could also meet ARSI and SIAR,
two robot prototypes created to assist in the inspection
and maintenance of cities’ sewers. Both robots, as well
as ROBODILLOS, travelled around the sewer system of
Barcelona in July in pilot tests to assess their mobility,
autonomy and communication capabilities. This technology
will be operative and available for sewer inspections and
maintenance from the end of 2018, and was presented at
the trade fair so that the product can reach the market.
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CIT UPC showcased the University’s technological
capabilities in relation to smart cities and presented some of
the projects carried out in this field at an open consultation
on four challenges facing cities that could lead to innovative
robotics projects being carried out with public bodies in the
future. The consultation, organised by ECHORD++ within the
framework of the Congress, was attended by representatives
of participating cities.
On the SEAT stand in the Mobility Hub, CARNET – the
research hub in Barcelona focused on urban mobility and
comprised of SEAT Volkswagen Group Research and the
UPC – presented the Virtual Mobility Lab. This is a simulation
tool developed by inLab FIB UPC with the collaboration of
the PTV Group and Kineo that analyses and assesses the
impact of smart mobility projects in Barcelona. This tool
could also be seen on the UPC stand.
CARNET also organised the Autonomous Driving Challenge,
a competition for finding young talent among engineering
students. In the Challenge, participants had to develop
software that could move a vehicle autonomously around
a defined circuit.
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SPARSITY WILL RECEIVE FUNDING FROM THE
NEPTUNE EUROPEAN PROJECT
Sparsity, a spin-off of the Data Management group (DAMA
UPC), is one of the two companies selected by the Neptune
European consortium to receive funding for its innovative
project on water management. The MaSSy project proposes
an innovation focused on managing reserves and journey
planning for marinas.

Neptune has awarded over 1.3 million euros to 18
innovative projects, selected from over 80 candidates and
led by SMEs from around Europe focused on improving the
management of water in rural and urban environments, port
logistics, river and maritime transport, renewable marine
energy and marine environments.

Spin - offs
79
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NETWORKS

Catalan Coordinator of Foundations (CCF)

Automotive Cluster of Catalonia

Spanish Federation of Innovation
and Technology Centres (FEDIT)

82 CIT UPC | www.cit.upc.edu

CIT UPC ANNUAL REPORT 2017

ASTP - PROTON

Cluster Moto

Railgrup
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DISSEMINATION IN THE MEDIA

PUBLICATIONS
For our science and technology activities to achieve good results, they must be disseminated to society. In particular, we
need excellent communication with companies, entities and business organisations. We use various channels to disseminate
information about our member centres’ projects, such as examples of business-university collaboration and the results and
developments they have achieved, which are available for application.

NEWSLETTER

BLOG

We publish a monthly newsletter in three languages that is
currently sent to over 1,400 people.

We publish a technology blog to share experiences and
provide information on knowledge, technology and
innovation. The blog is open to participation and aims to
bring companies and the University into contact.
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SOCIAL NETWORKS
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PRESS CLIPPINGS
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CROSS-TECHNOLOGICAL APPROACH
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TECHNOLOGY
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GY MADE REAL
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