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Letter from
the chairman

01 / Letter from the Chairman
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Considering the situation this year, it is unique to look
back at 2019. Since the last financial year, CIT UPC has
been responsible for coordinating the services of promotion, commercialisation, marketing and communication
of the technologies that are developed in UPC research
and technology transfer centres. During this year, a considerable effort has been made to gain deeper knowledge
of the university centres and increase contact with researchers to draw up a complete, interdisciplinary catalogue of the knowledge the UPC makes available to companies and organisations.
In this model that we have established, the CIT UPC’s task
as coordinator and promotor of technology transfer activities and the identification of opportunities to highlight
the value of the technology developed at the UPC are vital.

Again, the UPC is committed to innovation as a driver of
change and transformation in a society that increasingly recognises the crucial role of women researchers in
the technology world. Through CIT, we also highlight our
knowledge capital and its application for the common
benefit.
We are living in new times in which it is more important
than ever to provide urgent responses to the new challenges, firstly in the health field, but also in relation to
the associated economic and social consequences. It is
in this situation, as in other previous situations in history,
that science and technology again become a fundamental
part of the solution.
This is our commitment in our daily work.

Prof. Francesc Torres
RECTOR OF THE UPC AND CHAIRMAN OF CIT UPC
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CIT UPC
Foundation

02 / CIT UPC Foundation

The UPC and
technology transfer
The Universitat Politècnica de Catalunya • BarcelonaTech (UPC) is a public institution of research and higher
education in the fields of engineering, architecture, sciences and technology, and one of the leading technical
universities in Europe.
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.
This commitment over time explains why the UPC is a
leading university in Spain in terms of technology transfer (Ranking CYD 2020) and the first polytechnic in Spain
according to the edition of the QS World University Rankings 2021. 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.
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CIT UPC’S objectives
CIT UPC is a foundation that works with UPC research
and technology transfer 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.
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 work to be a key player on the map of technology centers in southern Europe in terms of research, technology
and knowledge-based transfer, that is, 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.

Mission
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 of
technology of the UPC.

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.

Values
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.
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.

Organisation
Board
CHAIRMAIN
Dr. Francesc Torres
Rector of the Universitat Politècnica
de Catalunya (UPC)
DEPUTY PRESIDENT
Sr. Ramon Carbonell
Chair of the Board of Trustees of the Universitat
Politècnica de Catalunya (UPC)
SECRETARY (NONBOARD MEMBER)
Sra. Anna Serra
Secretary of the Board of Trustees of the Universitat
Politècnica de Catalunya (UPC)
BOARD MEMBERS
Dr. Jordi Berenguer Sau
Vice-rector for Knowledge Transfer and
Innovation of the UPC
Dr. Santiago Silvestre Berges
Vice-rector for assessment and Quality of the UPC
Dr. Luca Pelà
Vice-rector for Science Policy of the UPC
Sr. Xavier Massó Pérez
General Manager of the UPC
Dr. Santiago Royo Royo
Director of CD6 UPC
Sr. Carles Sumarroca Claverol
Appointed by the Board of Trustees of the UPC,
COMSA Corporación de Infraestructuras
Sr. David Marin
Member of the Board of Trustees of the UPC
and Inaccés CEO
Sr. Albert Gallart Pasias
Director of Grupo Pulso
Sr. Xavier Marcet i Gispert
President Lead To Change
Sr. Miquel Martí Pérez
CEO of Barcelona Tech City
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03 / Key figures

2019 UPC technology research and
transfer figures

€

646

65%

58,08 M €

new research agreements
and projects

competitive

Revenue

206

35%

research groups

not competitive

35
spin-offs with
UPC funding

2.271
research staff

15

11

registered
patents

companies
created

3

spin-offs

8

start-ups

61%

1.511

2.885

doctors

administrative
and service staff
(PAS)

teaching and
research staff
(PDI)

14

1.533

2.622

international networks

students involved in
education cooperation
agreements

outgoing and incoming
exchange students
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03 / Key figures

Indicators of scientific and research activity

159
awards

22

267

industrial and
intellectual property

theses supervised
at the UPC

241 book chapters
1.651 papers
in journals JCR

2.390
scientific
publications

20

architecture
competitions

38

organisation of
conferences and
exhibitions

431 other papers in journals
67 books

75

book publishing
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Projects

04 / Projects / Advanced production

Smart monitoring system for industrial
cold generation plants
The Motion Control and Industrial Applications (MCIA
UPC) centre, in collaboration with the Corporación Alimentaria Guissona, has begun to participate in a project
whose objective is to develop a smart monitoring system
for industrial cold generation plants, by maximising efficiency and minimising operating costs.

Therefore, the industrial refrigeration plant was modelled
to determine the COP at each point and its real margin for
improvement. If a plant does not operate with the maximum possible COP, the reasons will be determined and
the operating instructions or setpoints that would maximise COP provided.
To develop the smart monitoring system, analytical techniques and multivariate modelling will be applied, based
on artificial intelligence and data mining to recognise
patterns in the variables that are analysed, associated
with stages of plant operation. The aim is to model not
only the stationary stages of operation, but also the transitions between points of operation, thus addressing energy optimisation for various operational situations.
Two main results are expected to be obtained. First, a Basic monitoring module will be obtained, which will be used
to determine the reduction in COP and its causes. Second,
an Optimisation module will be developed to complement
the previous module and determine the optimum parameters for plant operation.

The indicator that is most commonly used to quantify the
performance of cold generation plants is the “Coefficient
of Performance” (COP). The maximum possible COP value
for a certain compressor is given by the manufacturer for
specific operating conditions. However, this indicator is
not the real maximum performance that can be achieved
by the entire plant, as the COP value differs with varying
working conditions of the plant.
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Currently, there are no smart monitoring systems for industrial cold generation plants that have the same features and functionalities as the one that is being developed.
The project is funded by the State Program for Research,
Development and Innovation Oriented to the Challenges
of Society 2017 of the Ministry of Economy and Competitiveness (State Plan for Scientific and Technical Research
and Innovation).

04 / Projects / Advanced production

Manufacture and integration of optoelectronic
devices for injection of thermoplastics
The Centre for Sensors, Instruments and Systems
Development (CD6 UPC) is taking part in the Flexible
Optical Injection Moulding of Optoelectronic Devices
(FLOIM) project. The aim of FLOIM is to develop a new
automated process for manufacturing optoelectronic devices (electronic devices that source, detect and
control light) to produce integrated, miniaturised components.

CD6 UPC will coordinate tasks relating to the definition
of optical requirements, the design of the thermoplastic injection process, its implementation in a pilot station and the design and implementation of the inspection system.

One of the project’s innovations will be the use of thermoplastic injection techniques to manufacture optics
and encapsulate the optoelectronic device simultaneously. The devices can be used in sectors such as information and communication, LED lighting, the photovoltaic industry and devices for flexible or curved screens,
among others.
The new technology that will be developed is designed
to simplify manufacturing routes and the assembly of
integrated optoelectronics to reduce costs, increase
productivity and improve device performance. In addition, the new method will enable the manufacture of
more compact, robust optoelectronics.
The proposed manufacture process will be innovative as
it will be undertaken in one step: the optics will be manufactured by injection moulding and the optoelectronic
device will be encapsulated simultaneously. The project
also includes the development of an optical system for
online inspection of the quality and functioning of devices, which will provide data for full traceability of the
manufactured component.

The consortium is comprised of 11 entities in addition
to CD6 UPC, including companies and technology centres, and is led by Aimen Technology Centre.
The project is part of the H2020 programme, with a budget of 6.7 million euros and a duration of 42 months.
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04 / Projects / Advanced production

Innovative process to improve the capacity
of the optical feber
In our world of growing connectivity, wavelength multiplexing has been one of the main responsible for the boom in
fiber optic communications, since it makes it possible to
increase the bandwidth of fiber networks, allowing signals
to be superimposed on a single fiber up to a capacity of
25Tb / s. This multiplexing requires two types of essential
devices, multiplexers and demultiplexers, which combine
the signals at the point of origin and redistribute the point
of arrival.

In the project, developed by the CD6 group, new beam
splitters (components that can be used as multiplexers
and demultiplexers by superimposing signals on an optical fiber) have been produced using as a base material
a material resistant to industrial encapsulation, such as
This is the case of a polymer (PMMA, etc.). To give it the
proper properties of a beam splitter, particles of different
types, metallic and / or photochromic, have been deposited that are activated by using a light source by modifying their absorption spectrum. This allows the selection
of the information transmission optical channel with the
competitive advantage of having a more efficient production process in time and cost.
The great innovation of this project lies in the development of the process of deposition of these particles in
the “base” material to create the beam dividing sheets.
Instead of using vacuum hood deposition, in which gaseous elements intervene that can cause contamination of
the clean room where this encapsulation process is usually carried out, the deposition is carried out by spraying
the nanoparticles, resulting in a solid material and at the
same time compatible with a subsequent encapsulation
process.
The project has had the support of the Ministry of Economy and Competitiveness through the RETOS program
(RTC-2016-5526-8). Other project partners are Ludererra
Centro Tecnológico, TECNAN and SnellOptics, a spin-off
of CD6 UPC.
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04 / Projects / Advanced production

Drones with robotic arms and manipulation
capabilities
The Institute of Robotics and Industrial Informatics (IRI), CSIC-UPC, has completed its participation in
AEROARMS. The aim of this European project was to
develop new procedures and tools for inspecting and
maintaining industrial plants through the creation of a
generation of aerial robots with hovering capabilities
and arms for active interaction and manipulation of objects in a disorganised environment.
Aerial robots with articulated arms will have a great
economic impact in the future. They will help in tasks
of automated inspection and industrial maintenance in
facilities where the effort to prepare for access is very
high, the risks for humans and the environment are high,
or a shut-down of normal production processes can be
avoided by automated inspection.
The project consortium faced three major challenges.
First, to create drones equipped with manipulating arms
that are efficient enough for industrial use. Second, for
robotic arms to be compatible and some of them to be
equipped with a clamp assembled ventrally in the flying
vehicle so that the drone can acquire a range of target
objects or carry out a series of maintenance procedures
in the presence of aerodynamic perturbations. Finally,
as there is generally a limited useful load, achieving a
high level of performance and functionality requires
the development of new approaches and algorithms for
managing energy, real-time control and state estimation
algorithms.

In addition to the research activity, the project results
will have a real impact mainly on companies that offer
high-cost solutions for inspection and maintenance
tasks in the petroleum and gas industries. Particular
attention was paid to the design and development of
the system to adapt it to international regulations ATEX
and RPAS.

The new system was validated in two pilot applications.
It was tested industrial in a range of working conditions
in refineries and in a cement factory to measure the
width of the walls of pipes and detect cracks. The result was more efficient maintenance in less time and
at a much lower cost. Annual savings that would be
achieved in a refinery have been estimated at 700,000
euros, with a ten-fold reduction in time invested.
Aeroarms received the Innovation Radar 2017 award for
all categories in the area of Information and Communication Technologies, the most important prize in technological innovation in the European Union.
The project, led by the University of Seville, had a budget of over 5.7 million euros and entities from five countries were involved: Germany, France, Italy, Switzerland
and Spain.
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Active control to improve the performance
of hydraulic turbines
The Centre for Industrial Diagnostics and Fluid Dynamics
(CDIF UPC) coordinates the European project AFC4Hydro
(Active Flow Control System for Improving Hydraulic Turbine Performance in Off-Design Operation), whose aim is
to design and validate an active flow control (AFC) system
for water turbines. The system will enable operation in
off-design conditions without affecting the dynamic behaviour. In this way, it will also enable an increase in the
operating range. The project is focused on developing a
new technology to improve hydroelectric energy production and thus promote the growth of new renewable energies within the European system of integrated electricity
generation.

The aim is to design, implement and validate an active
flow control (AFC) system for water turbines that can
assess, in real time, the structural health of the turbine
and act on its internal flow through the injection of jets
of water and pressure pulses. This system can mitigate
damaging flows that appear within the machinery when
it works outside of its nominal conditions (outside of its
design point or maximum performance) or undergoes
temporary changes in power. The new technology is expected to increase the flexibility of the turbines, extend
the power range that is generated and increase performance. It will also increase reliability, extend the life cycle, and reduce maintenance costs associated with wear.
It is estimated that the market value of implementing this
initiative is around 1.5 billion euros and that it will mainly
benefit small and medium-sized companies.
Other participants in the project include the Luleå University of Technology (Sweden), the companies Flow
Design Bureau AS (Norway) and Stiftelsen Porjus Vattenkraftcenter (Sweden), and two of the most important hydroelectricity producers in Europe: the Norwegian
Statkraft and the Swedish Vattenfall. The consortium
has received funding from the European Commission, in
the framework of the Horizonte 2020.
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An innovative system to validate
and reconstruct flow meter data from the
distribution network of Tarragona water
consortium
The Specific Research Centre for Supervision, Safety
and Automatic Control (CS2AC UPC) has developed a versatile tool for validation and reconstruction of flow meter data from the distribution network of the Tarragona
Water Consortium (CAT).
The aim of the project is to ensure that the automatic
validation and reconstruction system enables all data
from the flow meters in various areas of the CAT network
to be processed satisfactorily so that the system is more
reliable and efficient. Anomalous data that are detected
are reconstructed automatically to create a full database. Finally, the tool calculates the balances, hydraulic
performance and quality of the analysed flow meters.
Data validation involves analysing the data from flow meters hourly and/or daily and applying levels of the validation test. From the result obtained, the data are labelled
as valid or invalid, and the tests to which they have been
subjected are specified. The set of tests that must be
passed by all hourly data on the state of the network are
inspired by the levels of data quality of automatic weather stations defined in standard UNE 500.540.

second phase, the proposal was to programme an offline tool of all validation and reconstruction algorithms
of the total data of the flow meters. Finally, in a third
stage, the results were analysed and the tool that was
developed was assessed. The results were monitored,
and final adjustments were made to the parameters.
Tarragona Water Consortium is formed of 63 town councils and 26 industries. To supply the consortium members, there are currently 405 km of pipes, 23 pump stations and 97 tank inlets. The network has installed over
160 flow meters for control and invoicing. The CAT network supplies 85% of the province’s population and 36%
of the territory, which is equivalent to a population of between 800,000 and 1,500,000 people.

The results were obtained in three stages. In the first
stage, data validation, reconstruction and design models were developed for the total data from the flow meters in two important areas of the CAT network. In the
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Experimental methodoly for optimization
of telehandlers for AUSA
The Fluid Power Systems Laboratory (LABSON UPC) has
collaborated with the company AUSA to study telehandlers.
Telehandlers are all-terrain mobile machinery that can be
used to reliably undertake tasks at high elevations in the
construction and agricultural sectors. They are designed
to transport and lift loads of material in high areas. They
consist of a moving, telescopic arm at the end of which
(boom) the operator can attach accessories such as buckets or forks of different types. Loads are moved through
a horizontal scope and elevated vertically. This is a very
compact machine (it combines the functions of a digger
and a forklift truck) that can work in very small, complicated places, as it is highly manoeuvrable and versatile.
An energy audit was undertaken of the hydraulic drive
system for the lifting and tilting mechanisms, and the
life expectancy of hydraulic components was calculated
(useful life and residual life of hydraulic components that
are subject to fatigue). Low performance sections were
identified and optimised to contribute to minimising
non-productive energy consumption. Finally, the technical specifications of the most significant hydraulic components were defined.
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As a scientific and technological base, LABSON, in collaboration with external entities ROQCAR (Tona) and IBHER
(Zaragoza), has introduced an experimental methodology
in which the telehandlers and their components are subjected to numerous sets of mobile tests in the field. The
aim of the field tests is to reproduce the real conditions
of use or some very specific phenomenon to study separately in detail. At the same time, an analysis and monitoring system has been created that complements the
full chain of sensors. This system enables large quantities of data to be used and processed to make the best
decisions and understand how to improve product quality, reduce incidents and faults, cut costs and increase
productivity (functioning time of the machinery).

04 / Projects / ICT

Safer critical infrastructures
The research groups CRAAX and SISCOM have completed their participation in the European project Enhancing
Critical Infrastructure Protection with Innovative Security Framework CIPSEC. The aim of the CIPSEC project
was to create an innovative security solution for critical
infrastructure environments.

tion could be offered that is adaptable to each critical
infrastructure. In addition, it was found that the CIPSEC
platform behaves satisfactorily when confronted with a
wide range of attack scenarios.

This platform can easily integrate security products that
are on the market. Consequently, the most innovative
solutions available for anomaly detection, anti-malware,
denial of service, software security platforms, etc. can be
adopted, and then adapted or improved for incorporation
into the CIPSEC platform. The solution that is developed
can gather and process inputs from several sources and
monitor critical infrastructure holistically.
To complete the security ecosystem, technical solutions are offered as additional services: vulnerability control tests at industrial level, studies of potential
cascade-based attacks, contingency plans or forensic
analysis as well as a training plan with the issue of certificates.
Three pilot projects have been carried out, led by Hospital Clínic de Barcelona in the health sector, the Consorzio per el Sistema Informatiu de Monitorització in
the environmental sector, and Deustche Bahn AG in the
transport sector. Based on valid requirements that were
identified for any critical infrastructure, specific requirements were selected for each pilot project. The modularity of the platform developed in CIPSEC has meant that
personalised solutions could be implemented for each of
the pilot projects and, at the same time, a general solu-

CIPSEC can be rolled out fully at local level (in the client’s facilities), but it is also compatible with hybrid implementations, when one part is local and the other is
in the cloud from where the most suitable products and
services in each case can be selected.
The CIPSEC project, which has a budget of 5,613,788
euros, has thirteen members from European countries
(Spain, Italy, Germany, Greece, the United Kingdom, Israel, Romania and Switzerland). The project, which began
in May 2019, lasted three years and is part of the European Framework Programme for research and innovation,
Horizonte 2020.
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5G-AURA: Mechanisms to optimise
handover in 5G networks
The Wireless Networks Group (WNG) has developed a new
signalling protocol model to improve efficiency in the handover mechanisms of 5G networks.
When users are subjected to handover processes (changes in the connection of a device from one base station to
another depending on coverage), these must take place
in the shortest time possible and under the best conditions. The aim of 5G networks is to reduce these times or
latencies, even though the current handover mechanisms
that are specified in the standard are not always the best.

Within the 5G-AURA project, this signalling is restructured to reduce latency and provide perfect continuity of
communication without altering existing data structures.
Based on a small modification in the transmitter, using
Software Defined Networking (SDN), information transfer duplication is avoided, and the number of messages
is reduced, while the current protocol and data structure
is maintained.
The new system, which has given rise to a patent, is designed to restructure the sending of messages without a
profound change in mobile phone standards, to enable
operation between networks of different generations (2G,
3G, 4G and 5G), and to improve the transmission quality
and service.
This will optimise the performance and reduce handover
latency by up to 48.83%, total transmission costs by up
to 50%, and processing costs by up to 50%. In total, it will
reduce the amount of data transferred by up to 10.56%.
This optimisation opens the opportunity to reduce the
cost of services for the end users and will facilitate the
transition to new networks and mechanisms for suppliers and operators.
The 5G AURA project lasted 4 years (2015-2019) and had
a budget of 634,417 euros.
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Beamforming in multi-element antennas at
very high frequencies for the connected car
To develop the connected car, improvements must be
made in the field of electronics, such as advanced driver
assistance systems (ADAS), new infotainment systems,
and more recently communication systems and sensors
that provide progressively higher levels of autonomy.
These applications need to produce a beam of radiation that is sufficiently directional and adaptable that
can scan the space to establish efficient communication or locate a target accurately. This is the case of the
new multi-element antennas for data communications
or radar detection, particularly for antennas working at
millimetre wave frequencies.
In this context, technology has been developed to adapt
the use of these types of antennas of connected vehicles using a technique called Beamforming. This technique is increasingly used in wireless communication
such as 5G, LTE and WLAN, in groups of 3D sensors, sonar medical imaging and audio systems. However, it has
not been used for communications in the automotive
industry to date.

provement in the scope of V2X (V2V and V2I) systems,
a significant increase in capacity by achieving GBps
speeds, greater spectral and energy efficiencies and
higher resolution and accuracy in general, which increases with frequency.
An advanced Beamforming technique could also lead
to the development of a cognitive radar with improved
resolution, better radar image quality, immunity from interference and capacity to learn from the environment.
Combined with the sensors, it could provide full, robust
information that brings us closer to a virtual image of
the 3D environment in real time.
The Beamforming applied to the next generation of reconfigurable vehicle communication systems will create the opportunity for a safer generation of vehicles
that are better connected, have a greater knowledge of
the environment and are more environmentally friendly
for data transmission in high velocity environments.

Beamforming enables the antenna to form narrow
beams that can simultaneously or sequentially scan the
3D space to select concentrations of radiation transmitted or received from an antenna in a specific direction
and/or space. This selective concentration of radiation
improves the signal-to-noise ratio and eliminates interference. The result is an improvement in the reliability
of the system for complex and high velocity situations
(for the various urban, suburban and rural zones), an im-
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AMALEU: a universal representation
of language based on automatic learning
The Language and Speech Technologies and Applications Center (TALP) is participating in the AMALEU (A
Machine-Learned Universal Language Representation)
project. The aim of the project is to obtain a universal language representation based on automatic learning: one
for spoken language and one for written.

Why is automatic translation between English and Portuguese significantly better than automatic translation
between Dutch and Spanish? Why does voice recognition
work better in German than in Finnish? The main problem
is the insufficient amount of labelled data for training in
both cases. Although the world is multimodal and highly
multilingual, speech and language technology provide a
satisfactory response for all languages. We need better
learning methods that take advantage of the advances in
some modalities and languages to benefit others.
The aim of AMALEU is to automatically learn a universal representation of language, whether it is with voice
or text. This can be used in artificial intelligence applications for different languages. The project will use unlabelled information sources and language information.
The project focuses on the challenge of learning from few
resources and an approach to automatic multilingual
translation.
AMALEU will have an impact on highly multidisciplinary
communities of specialists in computer sciences, mathematics, engineering and linguistics who work with natural language understanding applications, natural language and speech processing.
AMALEU is funded by the Spanish Ministry of Economy
and Competitiveness (MINECO), as part of the Europe Excellence programme. The project lasts two years (January 2019 – December 2020).
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04 / Projects / Logistics and mobility

My-TRAC: improving the seamless transport
experience
The Data Management Group (DAMA UPC) has started
a pilot test of My-TRAC, a project designed to create a
cross-cutting platform for public transport users and
operators that will improve the experience of seamless
transport. This is a concept for journeys in which users
link modes of transport in a continuous, integrated, efficient and intelligent way.

In addition to DAMA UPC, the coordinator of My-TRAC,
project participants include the Universitat Tecnològica de Delft, the company ATTIKO METRO, the Center of
Research & Technology - Hellas (CERTH), the Advancing
Public Transport (UITP) platform, the EXPERIS IT group,
the BISITE group of the University of Salamanca and the
companies AETHON and Stratio.

The pilot test is being undertaken in four main areas
of European transport with different modes and urban
environments: bus and metro networks within Barcelona Metropolitan Area operated by Barcelona Metropolitan Transport (TMB), various urban areas of the
Netherlands and Belgium, the metro network managed
by ATTIKO in Athens and trains operated by MTS and
Fertagus in Lisbon.
The Barcelona pilot has tested the mobile application,
My-Travel Companion, that has been developed as part
of the My-TRAC project. Using advanced technologies,
the app helps users to get from A to B smoothly, in a way
customised to meet their needs. The app (available on
Google Play) suggests the available travel options in real
time and provides information on the journey as well as
possible delays or changes.
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Blockchain technology applied to mobility
Blockchain technology is opening up a wide range of
application possibilities in terms of new ways of sharing data between devices and new business models,
although its implementation is still incipient. According
to the ACCIÓ Blockchain report in Catalonia, there are at
least 35 companies in the Catalan blockchain ecosystem.
The number is increasing due to the promotion of innovation in the mobility sector.

In this context, CARNET, together with FACTUAL, have
initiated a project aimed at opening the possibilities of
applying blockchain technology and other distributed
ledger technology (DLT) to mobility. The objectives of the
project are:
• Provide training and basic information about blockchain/DLT and its potential in the mobility sector, consider how to use it as a technology to face challenges and analyse use cases in urban mobility. This has
been achieved by organising a 3 days course entitled
Blockchain, Distributed Ledger Technologies (DLT) and
Cryptoeconomics: Introduction and Disruptive Potential in Mobility, held at the UPC.
• Identify, classify and prioritize use cases based on
blockchain for urban mobility. A first interactive workshop was organised with the participation of groups
interested in the local, public and private mobility
sector: AMB, UPC, Seat, Rücker Lypsa, Saba, Pildo
Labs, Finboot and the UPF. We analysed, discussed
and judged ten use cases from two perspectives: the
added value provided through blockchain and the
technical complexity/maturation/state of the art of
blockchain components required for a future proofof-concept implementation.
• Following the identification of two cases of application, two workshops have been launched to bring
them to proof-of-concept: a one-stop session of several operators for shared mobility services and mobility incentives tokenised.
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04 / Projects / Logistics and mobility

The modelling of the first crown of Barcelona
is expanded with more private transport
inLab FIB UPC has completed the second phase of
modelling transport in the first zone of Barcelona Metropolitan Area, as part of the Virtual Mobility Lab (VML)
project, which is focused on developing new tools for
urban planning.
VML is a methodological schema for analysing and assessing the impact of smart mobility projects in Barcelona, the results of which could be assessed before
undertaking pilot projects. The aim is to support those
who make decisions about mobility policies, as well
as transport operators or new companies that develop
new mobility alternatives and wish to assess them.
The first zone of Barcelona Metropolitan Area consists
of 18 municipalities and has been divided into 630
transport zones (TAZ, Transport Analysis Zones) that
are compatible with the administrative divisions. The
city of Barcelona has been divided into around 350 TAZ
on which this analysis is based.
In the first phase of the project, in 2017 inLab FIB UPC
develop the first detailed multimodal model of the Inner Ring of Barcelona Metropolitan Area that includes
the offering of all public transport modes and private
vehicles, and the mode demand of origin-destination
mobility (OD).

rated data from traditional sources into the study area
at the level of day and time, as well as data from new
technologies mobile phones and geolocated fleets of
vehicles. Processing these data enabled the initial construction of distribution of journeys between pairs of
zones (origin-destination) in the study area. The results
of the final model in the second phase of the project
have been compared with the reference data at the level of the average day (data provided by the government,
capacity and speeds and times from origin to destination from new technologies) satisfactorily.
In future phases of development, the calibration of
public and private transport will be refined at the level
of time bands.
The project is being developed in the hub of urban mobility, CARNET. The model of offering and demand for
transport has been implemented in the commercial
platform VISUM by PTV-AG. Other collaborators in the
project are SEAT, PTV IBERIA, RACC, INRIX and Kineo.

The second phase of modelling was designed to validate and partially calibrate the private transport model.
In the past, transport data have come exclusively from
government bodies. Now, inLab FIB UPC has incorpo-
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Best Routes project: improvements
in routes and distribution of food products
Through its spin-off Sparsity Technologies, the Dama
Management Group (DAMA UPC) is participating in the
project Best Routes, an initiative to improve transport
routes and the distribution of food products.
As part of the project, a pilot study was carried out in
which the dry food distribution company Frit Ravich used
vehicles and regular lines of public transport to carry out
the capillary distribution of products. This led to savings
in operating costs. The pilot study was carried out between Maçanet de la Selva and Lloret de Mar in October
2019.

The aim of acting on these three areas is to improve the
relation between the territory and people. A reduction in
the number of transport vehicles will reduce transport
accidents, cut pollution and enhance the image of distribution companies in terms of their social and environmental commitment.
Sparsity Technologies, a spin-off of DAMA UPC yand developer of its technology, has participated notably in the
design and presentation of the project, the preparation of
the pilot project and its logistic feasibility. In addition, it
has played a leading role in the creation of the computer
system, the web app for managing planning and a mobile
app for the stakeholders in the process (the distributor,
bus driver and last-mile delivery person).
Considering the characteristics of the pilot study, it was
calculated that 70% of the route of a parcel was completed in a bus. Therefore, for each delivery, two litres of fuel
were saved, which is equivalent to a theoretical saving of
€2.8. This has a positive impact on the environment, as it
reduces CO2 emissions to 5.28 kg per delivery.

The aim of the project is to reduce the number of vehicles
transporting food, combine logistics between distribution companies and organise the use of the territory so
that it is easy to share or use others’ vehicles by renting
underused transport space, which will cut costs associated with logistics. The saving in operating costs will
reduce the price of transporting costs and therefore the
final sale price of the products.
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Other project participants were the Cluster Foodservice,
which was the project coordinator; Frit Ravich, manufacturer and distributer associated with the cluster; the Association of Municipalities for Mobility and Urban Transport (AMTU); and the company Font Packaging Group.

04 / Projects / Infrastructures

Virtual reproduction of the architectural
evolution of the medieval complex of Palau
Reial Major, Barcelona
The Virtual Innovation in Modelling the Architecture and
the City Lab (VIMAC) has completed a 3D construction
of the Palau Reial Major in Barcelona. The model was
used to digitalise and reproduce highly accurately the
evolution of the architecture of this medieval complex,
where counts of Barcelona and kings of Aragon conducted their public and private life. The model reconstructs
the changes that took place over the five centuries that
the city was at its peak as a Mediterranean capital and
reveals aspects that were not known in the past.
With advanced laser scanning, photogrammetry and topography, researchers overcame the lack of sufficiently
accurate plans of the structural remains and the missing parts in such a large heritage complex, with a long,
complicated evolution and several interventions and
historicist restorations carried out over time. The main
contribution of VIMAC was to generate the point cloud
using terrestrial laser scanning and drawing up new floor
plans, elevations and sections to make an exact, accurate copy of the building. This has allowed historians,
archaeologists and heritage professionals to confirm,
review and discover for the first-time construction and
architectural aspects of the count’s palace, a structure
comprised of three buildings, one of which is the Tinell
Room. This has also helped to explain and represent how
adjacent buildings were absorbed, (such as the primitive
Palau Episcopal), are being absorbed into a monumental ensemble made up of several historic buildings, such
as the Tinell Hall, its connection to the Crown Archive.
‘Aragón, the archaeological subsoil, the Roman wall of
Plaça de Ramon Berenguer el Gran, Santa Ágata Chapel,

Plaça de Sant Iu and Plaça del Rei, and how the site was
expanded for new uses.
The models developed by VIMAC form part of the work
prior to the production ‘Restitució històrica virtual. El
Palau Reial Major de Barcelona, segles XI-XV’ (Virtual
historical restitution. Barcelona’s Palau Reial Major, eleventh to fifteenth centuries) that is an eight-minute schematic reproduction of the expansion and transformation
over five centuries of the medieval complex of Plaça del
Rei. The interpretation of the virtual historical restitution
is based on a script and historical research undertaken
by Ramon J. Pujades, research technician at the Museum
of the History of Barcelona (MUHBA) and the project coordinator, along with the historian Reinald González. This
visual synthesis is a unique heritage record of a monumental complex and an example of interdisciplinary work
for the study and conservation of heritage.
The transparent 3D evolutionary model was created
by the architect and engineer Marc Viader and the video was created by New Division, based on the work of
VIMAC and VECLUS, a company specialised in heritage
management.
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New system of mixed steel-concrete
structures for construction
The mixed steel-concrete structures that are used to
construct buildings normally develop faults due to separation or slipping between the steel and concrete. That
is why a team of researchers led by Miquel Ferrer and
Frederic Marimón, from the Research Group in Structures and Mechanics of Materials of the Department
of Strength of Materials and Structural Engineering
(RMEE), has patented a new system of connection between steel and concrete that consists of generating a
repeated series of small, numerous rough projections
from the steel element, produced by punching. The aim
is to apply the new system, which has been marketed for
mixed flagstones, to mixed pillars. The project is designed
to show the efficacy and viability of mass production of
the system applied to mixed cylindrical pillars to improve
the load capacity and the structure’s fire resistance.
All project activities are carried out in collaboration with
the project mentor and main potential client of this technology, the R&D and standardization department of ArcelorMittal, Tubular Products Europe in Luxemburg.
The project has been awarded funding in the fourth call
of the Knowledge Industry Programme promoted by the
Government of Catalonia’s Secretariat for Universities
and Research, in the Product phase, designed to obtain
prototypes and for the valorization and transfer of research results.
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Structures of high-performance concrete
based on design and construction material
and technologies
Recently, a series of bridges have collapsed that were
constructed over fifty years ago with reinforced and/or
prestressed steel. The failures have been due to corrosion of the reinforcing bars. Corrosion leads to a progressive reduction in the resistance capacity of structures,
an effect that is notable in aggressive environments,
such as coastal and port areas.
Today, high-performance (strength, durability) materials
exist such as polymers reinforced with fibres of carbon,
glass or basalt, among other materials, that are inherently resistant to corrosion. The use of these materials
as reinforcement for concrete structures will enable
the design and construction of new, high-performance
durable structures (HPDS) with a longer life, which will
reduce future costs of maintenance, strengthening or
replacement.
In this context, the Analysis and Technology of Structures and Materials (ATEM UPC) group has started the
project STRADURAVIUS, to establish the bases for designing pre-tensioned, high performance, durability and
strength (HPDS) concrete structures, using FRP as active and passive reinforcement, and incorporating metallic fibres or not, to improve the performance of the
concrete. The aim is to replace conventional steel reinforcement with FRP to avoid corrosion in aggressive environments and increase the durability and life span of
structural elements.
A lack of corrosion of reinforcement provides an opportunity to redefine the design criteria of pre-stressed
elements, to optimise them in general and ensure that
the safety, functionality and durability requirements are

met, which is one of the main objectives of this project.
In addition, to achieve great mechanical performance or
durability of the elements, high-performance concrete
will be used, and appropriate structural forms and construction methods should be developed.
This will lead to a reduction in the use of raw materials, energy consumption and the weight of the structure, which is particularly important in prefabricated
elements, in which the cost of auxiliary resources is
considerable. An important aspect of the expansion
and application of pre-stressed concrete elements containing FRP and fibres in aggressive environments is the
evaluation of their real overall cost, which considers
the material, environmental and social costs, through a
life-cycle analysis.

The project will be concluded in 2021 and is part of the
Spanish National Plan for Scientific and Technical Research and Innovation 2017-2020 and the Spanish National Plan for Research, Development and Innovation
aimed at the Challenges of Society of the Spanish Research Agency.
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STAT-ON, a new device for monitoring
Parkinson’s motor symptoms
The Center for Technological Studies for Dependency
Care (CETpD), Sense4Care spin-off of the UPC, the Health
Consortium of the Alt Penedès - Garraf and the Parkinson’s Unit of the Teknon Medical Center - Quirónsalud
have collaborated worked to develop STAT-ON, a unique
device in the world for monitoring the motor fluctuations
associated with Parkinson’s disease.
The device consists of a small sensor, which is held in
place in a specially designed belt. It can be used to continuously monitor a Parkinson’s disease patient’s status in
their home environment.
The motor symptoms of advanced Parkinson’s fluctuate
several times a day in relation to levodopa levels. These
are known as “on periods” and “off periods”, and they are
the result of the availability or absence of dopamine in
the brain. “On” periods typically begin soon after the person has ingested medication, and they are generally when
patients feel good and enjoy practical, normal control of
movement. “Off” periods are generally when motor symptoms appear, severely limiting many patients’ mobility
and independence. These fluctuations make it difficult to
maintain the clinical stability of patients and they have to
be controlled by adjusting the medication at each stage,
which to this day is done by asking each patient for clinical
status every hour following a diary.
STAT-ON makes it easy to constantly monitor the on/off
fluctuations experienced by patients who have under
levodopa treatment for several years. It also monitors
other motor symptoms experienced by the person (bra-
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dykinesia, dyskinesia and freezing) in order to allow for
much more precise treatment and significantly improve
patients’ quality of life.
The Holter monitor learns the movements using artificial
intelligence techniques and then works autonomously,
and while carried by the patient does not need any action
or connection. At the end of the day, it generates a report
on the patient’s motor status throughout the day.
The final development of the Holter was partially funded
by the European Union through the SME Instruments program, phases 1 and 2, led by Sense4Care.

04 / Projects / Health

A system for monitoring the elderly based
on gas sensors and artificial intelligence
The UPC Research Centre for Biomedical Engineering (CREB) and the company Sensing & Control have
launched a pilot test of a new system of artificial intelligence-based gas sensors to monitor elderly people who
live alone.
The information gathered by the sensors is processed
using algorithms developed by CREB and Sensing &
Control’s applied artificial intelligence. The sensors
have two main functions: they warn of hazards and provide information on the person’s pattern of behaviour.
For example, whether a person has lunch or supper at
irregular times, wakes up during the night or sleeps
longer than usual could be indicators that “through artificial intelligence can be used to identify if an elderly
person deviates significantly from their routine, which
could be a warning sign.

Conventional monitoring systems, such as video cameras or movement sensors, are often quite intrusive and
create mistrust, compromise privacy and have limitations such as blind spots, while gas sensors can detect
any activity that generates volatile substances (when
we breathe, consume oxygen and release carbon dioxide, which result in a change in the air composition). This
solution is “more efficient because with fewer systems
a larger area can be covered.
For this innovation project, CREB UPC, a centre with the
TECNIO seal, and Sensing & Control received a grant of
125,000 euros as part ACCIÓ’s INNOTEC framework programme (LLAVOR grant).

The system consists of two or three devices that are installed in the dining room, the bedroom and the kitchen
of the dwelling. The sensors in the devices can detect
various types of gases, such as carbon dioxide or hydrocarbons, among others, which reveal whether the person is in the space or not, has left the gas on, or whether
there is insufficient ventilation or food that has gone off
in the flat.
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Optimization of the thermal comfort
of the elderly in residences
A group of researchers from the Group of Construction
Research and Innovation (GRIC) are leading a research
project to determine suitable environmental parameters
for elderly people and establish which are the optimum
thermal conditions for this group.
The (GRIC) has launched a project that will determine objectively for the first time the parameters that influence
the thermal comfort of elderly people. The data obtained
will enable the development of a statistical model that
will serve to define the setpoint temperatures of spaces
in care centres for elderly people, according to outside climate conditions.

The process of biological aging and circulatory problems
decrease the ability of people to regulate their body temperature, which reduces the sensation of heat.
To obtain these data, surveys will be administered to 6,000
residents and 500 professionals at various Sanitas Mayores centres in Barcelona, Tarragona and Valencia will be
surveyed in relation to the perception of temperature at
the precise time and place where the person is.
To determine the thermal sensation objectively, the indoor
and outdoor environmental conditions will be monitored
over a year in spaces in each of the buildings under study.
To achieve this, temperature and relative humidity sensors will be used within and outside the building as well
as an air speed sensor inside, and a globe thermometer to
provide information about the heat absorbed and emitted
by all the elements in the room, such as furniture, walls,
windows and even the people themselves.
Aspects such as the weight, height, body mass index,
clothes or activity undertaken by people affect their thermal sensation. The analysis of this information, together
with the data gathered from the sensors and the surveys,
will lead to the development of the first statistical model
of thermal comfort specifically for the elderly.
The project is developed jointly with ‘Sanitas Mayores’
and funded with 100,000 euros by the Fundació General
CSIC, Cooperación Territorial Europea - Interreg and the
Centro Internacional sobre Envejecimiento (CENIE).
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Virtual reality for people who
have had a stroke
Researchers in the Multimedia Applications and ICTs
Laboratory (LAM UPC) and the Simulation and Movement Analysis Lab (SIMMA Lab), in collaboration with
the Associació Diversitat Funcional d’Osona (Functional
Diversity Association of Osona, ADFO), have developed
two multimedia applications for motor and cognitive rehabilitation of people with functional diversity. The focus is patients who have had a stroke.

Professionals from the Associació Diversitat Funcional
d’Osona (ADFO) advised the project researchers on the
physical and cognitive effects of a stroke and selected
exercises to develop, considering parameters such as
angles of mobility or information to collect and assess.
The project has also been supported by the company
VISION.

For motor rehabilitation, the application uses an avatar
or virtual character to guide the patient through rehabilitation exercises. Various sensors enable the movements
of the person to be followed and a kinematic analysis
is carried out (calculation of angles and measurement
of asymmetry) to verify if the movements indicated by
the avatar are being followed correctly. This application
can be displayed on the screen of a computer or through
virtual reality glasses. The results are stored on a database so that a team of physiotherapists can interpret
them. The application’s graphic interface was developed
by the LAM, while the SIMMA Lab was responsible for
the Integration of the data capture system.
For cognitive rehabilitation, LAM researchers have
created an application that simulates shopping in a
supermarket through an immersive virtual reality environment. In this way, the patient works on the main
cognitive capacities (memory, coordination and attention) in a common, everyday environment.
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Artificial intelligence applied to the diagnosis
of rare diseases related to collagen VI
Researchers at the Institute of Robotics and Industrial
Informatics (IRI), a joint research centre of the CSIC and
the UPC, and the Hospital Sant Joan de Déu of Barcelona have developed a system to assist in the diagnosis of
rare diseases relating to deficiencies in the structure of
collagen VI.
The system makes the diagnosis based on images obtained from a confocal microscope and on artificial
learning techniques. These techniques use cases previously diagnosed by specialists at the Hospital San Joan
de Déu to generate a totally automatic diagnosis system.
The system that is developed has a diagnostic reliability
of above 95%, and is therefore a valuable tool for assessing objectively any new treatment that may be developed
for these diseases.
Deficiencies in the structure of collagen VI are a common cause of neuromuscular diseases with manifestations ranging from Bethlem myopathy to severe Ullrich
congenital muscular dystrophy. The symptoms of these
diseases include proximal and axial muscular weakness,
distal hyperlaxity, joint contractures and critical respiratory failure that requires mechanical ventilation and dramatically reduces life expectancy.
When identifying potential patients, specialists consider several aspects of the images, such as coherence in
the organisation of collagen fibres, the distribution of the
collagen network, and the arrangement of cells in this
network to identify potential patients. However, this assessment is only qualitative, and regulatory agencies will
not approve any treatment (such as gene editing using
CRISPR technology) without an objective methodology
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to assess its effectiveness. Therefore, there is an urgent
need for methodologies to quantitatively monitor the effect of any potential new treatment. The proposed system responds to this need. It resolves the problem of the
lack of data for learning that is typical in rare diseases,
indicates potentially problematic areas in diagnostic images, and provides a general quantitative assessment of
patients’ condition.
Other participants in this development are the Carlos
III Health Institute (ISCIII) de Madrid, the University of
Cambridge (United Kingdom) and the technology-based
company STORM Therapeutics Ltd.
This development has been reported in the paper ‘A Convolutional Neural Network for the automatic diagnosis
of collagen VI-related muscular dystrophies’, published
recently in the scientific journal Applied Soft Computing
(Vol. 85, December 2019). The study originates from a JAE
introduction to research grant, funded by the CSIC and
given to the then researcher at the IRI, Adrián Bazaga, the
first author of the paper, who is currently associated with
the University of Cambridge and STORM Therapeutics Ltd.

04 / Projects / Health

Better protection from exposure to low
ionizing radiation in the health sector
In Vienna, the main results were presented of the first
two years (out of a total of 4) of MEDIRAD, a European
project with participants from the Biomedical Engineering Research Centre (CREB UPC) and the Dosimetry and
Ionizing Radiation Research Group from the Institute of
Energy Technologies (INTE UPC).

mating the dose in an interventional procedure of two
hours and fourty projections with a calculation time of
around seven minutes.

The main aim of MEDIRAD, Implications of Medical Low
Dose Radiation Exposure, is to increase knowledge of
the effects of the use of radiation in the healthcare environment. The project should enable significant advances in knowledge of risks derived from radiation and
establish the scientific bases for the development of
rules and recommendations for radiological protection
in medicine.
Specifically, the CREB UPC team is participating in developing an application for determining in real time the
distribution of the dose in patients who undergo radiological processes or interventional cardiology. Interventional procedures are minimally invasive procedures in
which radiological images are used as guidance. They
are of great interest to diagnose other diseases and as
an alternative to surgical treatment in cardiovascular,
urological and neurological diseases and biopsies, etc.
However, in some cases they can lead to long irradiation
times and the patient can develop a skin disorder that
requires treatment.
The results presented by the UPC team validate the calculation software, by comparing thermoluminescence
dosimeter measures and the first calculations for esti-

The new computer tool will enable the identification of
patients at risk of developing a skin disorder due to the
radiological procedure. It will also provide new data on
the dose of patients in organs of interest such as the
heart or brain, to improve medical practices and ensure
more effective protection of patients.
The project is funded by the Programme H2020, with
a budget of ten million euros. Thirty-three entities are
participating, and the length of the project is forty eight
months (2017- 2021).
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Development of a sustainable biogas
purification system
The Biological Treatment of Gaseous Pollutants and
Odours Group (BIOGAP) is now participating in the LIFE
BIOGASNET project, whose aim is to develop a sustainable, biogas purification system in waste recycling centres and treatment plants for solid household waste.
The aim of the project is to demonstrate the viability of
a low-cost, low-carbon footprint system for biogas conditioning, to promote the use of this fuel as a source of
sustainable energy. The objective is also to reduce the
carbon footprint in the energy cycle and promote the circular bioeconomy.

A prototype will be constructed that combines biogas
desulfurisation with a system for treating waste effluent containing ammonia. Both techniques are based on
biological processes developed by the BIOGAP Research
Group, in collaboration with other university research
groups. In this way, a double environmental objective is
met, with the added value of producing by-product that
are suitable for marketing in the fertiliser industry (elemental sulfur and/or ammonium sulfate). The prototype
will be tested in two biogas production facilities of different characteristics to check its versatility.
The project is coordinated by the BIOGAP Research Group
(that belongs to the TECNIO SSR-UPC centre). Other participants are two universities (the University of Cádiz and
the National Technical University of Athens), two companies (Bioreciclaje de Cádiz, SA, and AERIS Tenologías Ambientales, SL) and Eurecat.
The project will take three years and a half. The total budget is 2.1 million euros, 55% of which has been funded by
the LIFE Programme of the European Union.
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SMUFF: new instruments to better predict
the impact of intense rain
Losses due to the hazards associated with heavy rainfall and storms are the largest social risk associated
with natural phenomena. The capability of monitoring
and predicting such events and their impacts accurately is crucial for decision-making and preparedness in
emergency operations. The Centre of Applied Research
in Hydrometeorology (CRAHI UPC) has participated in
the Seamless Probabilistic Multi-Source Forecasting of
Heavy Rainfall Hazards for European Flood Awareness
(SMUFF) project, contributing its expertise to advance
the state-of-the-art of prediction techniques, based on
projects that were developed previously (HAREN, EDHIT
and ERICHA).
The objective of the SMUFF project is to develop better instruments for assessing and predicting the hazards and risks induced by intense rainfall and severe
storms (e.g. flash floods, urban floods and landslides) at
scales from individual towns to pan-European. This was
achieved by combining observations of precipitations in
Europe (based on data provided by the European network of meteorological radars, OPERA, among others)
together with multiple state-of-the-art instruments and
scientific methods for prediction. The output of the project was a set of tools and products for seamless, probabilistic high-resolution hazard and risk forecasting, for
lead times from 15 minutes to 5 days.

platform, which is the reference system for flood monitoring and forecasting used by civilian protection systems and emergency management and response agents.
In this way, the project provided highly useful real-time
tools to support decision-making in emergency management centres, including the ERCC (Emergency Response
Coordination Centre, Brussels), which acts as the central
point of coordination between the various European civil
protection systems of member states.
The project, which lasted two years and was completed
in 2019, was coordinated by the Finnish Meteorological Institute (FMI). Other organisations involved in its
development included the European Centre for Medium-Range Weather Forecasts (ECMWF). Civil protection
organisations that participated were the Catalan civil protection centre and the Rescue Department of the
Finnish region Etelä-Savo (ESPL), as well as technological stakeholders, including the company Vaisala and the
European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT).

The output was disseminated by integrating the methods into the European Flood Awareness System (EFAS)
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Smart router for energy distribution
The Centre for Technological Innovation in Static Converters and Drives (CITCEA UPC), in collaboration with its
spin-off Teknocea, has developed a smart system called
IDPR (Intelligent Distribution Power Router).
This device can be used to address congestion and instability in the low voltage grid for the integration of renewable energies and distributed generation, new loads such
as electric vehicles and storage systems. The device can
also be used to manage batteries, so it has great potential in self-consumption environments and in future situations that could make way for changes in the regulatory
framework for the energy sector.
The system has a greater capacity to supply the low voltage grid if the high voltage grid fails, which increases the
reliability and quality of the supply. In addition, the IDPR
is an excellent solution to improve the quality of supply
to weak networks in rural environments that require considerable investment to improve them.
This innovation is one of the results of the Smart Rural
Grid EU project, developed in conjunction with the company Estabanell Energia.
The project received funding in the fourth call for the
“Knowledge Industry” programme, promoted by the Government of Catalonia’s Secretariat for Universities and
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Research in the Product phase, for the creation of prototypes and to recognise and transfer teams’ research
results. The programme is also funded by the European Union through the European Regional Development
Fund (ERDF).
The IDPR won an award in the latest edition of the CEEC
Catalan Energy Efficiency Cluster as the best business
technology project in the Product category.

04 / Projects/ Energy and environment

Improvement in systems for observing
and observing and monitoring the ocean:
WAVY Drifters devices
The Technological Development Centre for Remote Acquisition and Data Processing Systems (SARTI UPC)
has tested a new model of buoys with sensors to register ocean currents and temperatures. The devices are
called WAVY drifters. They are small and more autonomous, so that they can register the ocean temperature
and currents for as long as possible. The devices can be
used to create predictive models, which will be of great
use from a scientific perspective. The campaign to test
the prototypes was carried out on the Platja del Far
beach in Vilanova i la Geltrú.
The WAVY drifters that were developed were tested in
the framework of the European project Multi-Sensor
Extra Light Oceanography Apparatus (MELOA) of the
Horizon 2020 programme, to improve ocean observation
and monitoring systems. They can be used in a range of
marine environments, from the open sea to coastal areas, shores and water sports venues. They feature accelerometers and temperature and pressure sensors.
They are designed to be partially submerged to reduce
the effect of direct wind. They are also equipped with
GPS, so that the data that is collected can be monitored
remotely in real time.

the GEOSS and Copernicus programmes, which study
surface currents and temperatures based on satellite
measurements and require on-site measurement data
to validate their results.
The tests have a dual purpose. The first is to carry out
real tests to verify the correct operation of the sensors,
that is, from the sensors themselves to the data infrastructure that supports registering and viewing the
movement of the sensors. The second is to make the
population aware of the dangers of these currents.
The tests are part of the MELOA project, which was
started in 2017 and will be completed in 2021. The consortium is comprised of nine partners and has a budget
of 4.7 million euros.

Data provided by WAVY drifters during offshore testing
campaigns are also used to calibrate and validate satellite-based Earth observation systems. Examples are
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New technologies to treat and reuse
industrial wastewater
The Institute of Textile Research and Industrial Cooperation (INTEXTER) and the Motion Control and Industrial
Applications (MCIA) research centre are leading ELDE, a
project to develop new technologies for reusing industrial
water in the paper, chemistry and tanning industries.
The ELDE project focuses on the use of electrochemical
techniques to treat and reuse industrial wastewater, using electricity and generating chemical reagents. These
techniques are called in situ electro-oxidation, oxidation
with electrogenerated compounds, electrocoagulation
and electrodialysis. Effluents from the paper, chemistry
and tanning industry are difficult to treat using standard
methods due to the high organic load, high salinity and
presence of non-biodegradable organic compounds.
Therefore, ELDE will select the most suitable effluents
for electrochemical treatment and will focus on setting up two pilot plants based on these technologies, to
achieve a significant reduction in water pollution. In addition, work will be done to reduce the energy consumption
associated with the selected technologies. In fact, a new
source of highly efficient renewable energy will be developed to reduce the energy consumption associated with
electrochemical treatment techniques. ELDE will also
assess the reuse of treated effluents, study the impact of
treatment processes in each sector and determine environmental, technical and economic feasibility.
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The ELDE project (Electrochemical treatment of industrial wastewater: technical, environmental and economic feasibility) has been jointly funded by the ‘RIS3CAT
Community of Water’ promoted by the Government of Catalonia through ACCIÓ and by the European Union through
the European Regional Development Fund (ERDF). The
project has a budget of 1.75 million euros. Other participants include the technology centres Catalonia Institute
for Energy Research (IREC) and Eurecat-CTM, and the
SMEs Waterlogies, CIM Aigua, Lavola and Pere Valls.
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New simulation tools for energy optimisation
in aircraft in aircraft environmental control
systems
The Heat and Mass Transfer Technological Center (CTTC
UPC) has coordinated MALET. This is a European project
to develop and implement simulation tools in the Modelica environment for energy optimization in aircraft environmental control systems (ECS), in terms of performance and control.

To optimise the entire system, and possibly integrate the
entire plane, stationary and transitory simulation is required with extremely small calculation times. This aspect has been a determining factor in the project, which
was focused on developing new models that combine
physical representativity with great speed.

However, these tools have a broader meaning when we
consider the research activities of the European aeronautical industry, particularly in the area of the European project Clean Sky. Among other lines of research, this
programme has the task of aircraft electrification to the
greatest extent possible, according to the concept of
“more electric aircraft”. This action has a ground-breaking impact on the design of air conditioning systems, as
the main source of energy shifts from pneumatic (jet engine compressors) to electric.

CTTC UPC has led and developed all aspects relating to
the thermal part of the project and has coordinated with
the University of Nottingham for the electrical aspects.

The simulation platforms developed in MALET are a key
tool for simulating and optimising these new designs, as
they combine the study of thermofluid subsystems (air,
refrigerant and liquid cycles) with electrical subsystems
(motors, inverters and converters).
As an action to increase the efficiency of the new system, there has been a strong focus on the integration
of a cooling vapour compression system (VCS) into the
standard air cycle cooling that is generally used on
planes. The new VCS is particularly complex, as it incorporates phase change processes, which are extremely
non-linear and therefore more difficult to resolve using
the calculation methods integrated in Modelica.
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Effects of the urban heat island
on Barcelona metropolitan region
An urban heat island is a phenomenon that occurs when
an urban area is much hotter than the surrounding undeveloped areas. It consists of an accumulation of heat
due to urban activities and, above all, the mass of concrete and other heat-absorbing materials in a city. Urban
heat islands accentuate the effects of global warming,
resulting in climate change. The impacts have a negative
impact on inhabitants’ health and comfort, and on the energy consumption associated with greater demands for
cooling of urban spaces. These are aspects that get worse
during the heat waves that affect Spain in an increasingly
regular way.

the selection of materials and the location of vegetation.
The analysis was completed with a series of specific case
studies, such as that of Sant Cugat del Vallès, Sabadell
Centre, Viladecans-Gavà-Castelldefels, urban parks in
Barcelona and the UPC North Campus, which revealed
different scales of definition of an urban heat island in
this area.
Specific focuses of the project were the spatial distribution of land surface temperature (LST) and land surface
air temperature (LSAT). The first was mainly analysed (at
metropolitan scale) using models developed from information supplied by the Landsat and MODIS satellites. The
second was analysed using information from weather stations. Due to lack of weather station data, models needed
to be developed to find out about LSAT in more detail.
One main objective of the project was to identify night urban heat islands. The temperature at night is particularly
relevant from the perspective of health, due to the greater vulnerability of the population. Urban-CLIMPLAN has
developed a series of models to determine in detail the
LST at night and highlight the areas that are most vulnerable in Barcelona Metropolitan Area.

In this context, as part of the Urban-CLIMPLAN project,
the Centre for Land Valuation Policy (CPSV UPC) has studied urban heat islands in Barcelona Metropolitan Area
and the main factors that cause them. These factors include urban morphology, land uses, landscape design,
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The project was funded by the Ministry of Economy and
Competitiveness and the European Regional Development Funds (ERDF), and the Spanish National Programme of Research, Development and Innovation Oriented to the Challenges of Society, 2015 call.
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Analysism of the level of understanding
of energy performance certificate classes,
perceived confidence and impact on
preferences and residential value
The Centre for Land Valuation Policy (CPSV UPC) has
explored the impact of energy performance certificate
(EPC) classes on the Spanish residential market as part
of the EnerValor project. Through a statistical analysis of big data, interviews, surveys and the application
of techniques for studying residential preferences, the
project explored the understanding and perceived confidence in the EPC scheme by potential buyers and main
agents in the residential market, the effect of energy
classes on value, the relevance of energy efficiency for
residential choice and the willingness to pay for improvements in EPC class.
The results suggest that, in general, the population does
not understand what EPC classes measure or the underlying architectural attributes. Some estate agents
also confuse the purpose of the energy classes and
consider that they are similar to indicators of comfort or
residential quality. In contrast, when people are clearly
informed in understandable units about energy efficiency, the underlying architectural attributes and the financial and environmental impacts, they say that they are
willing to pay more for efficient dwellings or at least the
same amount as represented by the energy saving, and
they give more importance to efficiency than other attributes. According to the professionals, the banalisation
of EPC classes is widespread, as they are considered to
be a mere procedure. Some malpractice is even indicated in the creation of the classes, as well as failure to
include them in real estate advertising. In addition, it is

indicated that their low cost leads to a brief energy evaluation, in some cases even without visiting the dwelling.
In turn, the econometric models suggest a positive correlation between EPC classes and residential prices, although this correlation is moderate in comparison with
other EU countries. It has also been observed that the
economic impact is very high in more inefficient dwellings in lower-income neighbourhoods. In contrast, in new
dwellings with attributes of architectural quality such as
facilities, good qualities. etc., it has no impact. This suggests that the EPC classes are not fully understood.

The project was funded by the Ministry of Economy and
Competitiveness and the European Regional Development Funds (ERDF). Spanish National Programme of
Research, Development and Innovation Oriented to the
Challenges of Society, 2015 call.
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Technical assistance with the restoration
of buildings 1, 2 and 4 of can Bagaria
The Architectural Rehabilitation and Restoration
(REARQ UPC) research group has drawn up a technical
report on the restoration of buildings 1, 2 and 4 of Can
Bagaria, in Cornellà de Llobregat.
The aim of the report is to resolve a series of technical
requirements based on the following actions: waterproof
and insulate the gable roofs of mission clay tiles and the
exposed tile vault ceilings, repair a cupula with an exterior finishing of trencadís, and restore the interior metal
structure and the exposed brick façades of the factory.
To define the most optimal solutions for each of these
aspects, the report provided an analysis of the industrial complex through a study of its historical functioning
(uses), construction and structural execution, and finally
the state of the damage.

During the first technical inspection visits, a sensory examination was used to detect a range of faults that could
represent a risk for the structural safety and the feasibility of the proposed solutions. This previous analysis of
the damage revealed the need to check the construction
solution and the functioning of each of the elements in
the metal structure, the solution of struts and ties and
the rainwater pipes, as well as the construction system of
the various roofs. For this purpose, a series of prospections and inspections were carried out to characterise the
building and define the scope of the impact.
The results can be used to verify some of the hypotheses
about the architectural type in the historical and technological context of the territory. They lead to a construction
and structural analysis using the study of specific treatments of the period, architectural parallels and the patents of construction systems that existed at the time.
It is crucial to understand how important it is to know the
characteristics of a type of building as a starting point for
decisions on proposals for restoration and change of use.
In this case, the buildings are characterised by the clear
geometry of their volumes, the rigour of their construction systems based on regularity and the use of suitable
materials for durability over time, all of this accompanied
by generously accurate dimensions. All of these characteristics probably maintain the flexibility and capacity of
adaptation of the buildings.
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Feasibility study for the location
of a new youth centre in the Nou Barris
neighbourhood (Roquetes)
Barcelona Urbanism Laboratory (LUB) research group
has carried out a feasibility study for the location of a
new youth centre in the Nou Barris neighbourhood of
Barcelona, under the initiative of Barcelona City Hall. The
plot under study has a surface area of almost 21,000 m2.
The aim of the project was to convert the Pla de Fornells
park into a place of reference for the public, with new
associated facilities that can better coordinate the existing topographic variation, according to the functional criteria used in other similar experiences in the Nou
Barris district. The project has defined the aspects of
planning, construction, accesses, gradients, land use
and alignments for the location of facilities planned in
the area of the amphitheatre of the Pla de Fornells park,

considering the potential of facilities in the neighbourhood such as the Ateneu Popular, the Escola de Circ Rogelio Rivel, the Escola Antaviana and the Escola Bressol Pla de Fornells, and their relationship with the open
space around the amphitheatre. The proposed solutions
reflect technical and environmental criteria of suitability, the improvement of systems of pedestrian routes
and associated mobility, the good urban planning of the
nearby urban fabric and the correct integration with
metropolitan mobility systems (L3 of the metro, mainly).
Two types of occupation (minimum and maximum) were
considered in the study, considering the possibilities
of the Metropolitan General Plan and the land use of
neighbouring plots.

ANNUAL REPORT 2019 53

04 / Proyectos / Materials

Micromechanical design to optimise
materials for tools
The Center for Structural Integrity, Reliability and Micromechanics of Materials (CIEFMA UPC) is participating in
the project MicroMech. This initiative is focused on developing new mechanical testing methodologies at small
scale that involve the use of samples of very small dimensions (in the order of microns), mechanised using a
focused ion beam microscope, and advanced characterisation techniques, such as nanoindentation and nanoscratching. The final objective is to assess micromechanical parameters in cemented carbides and in composite
materials that are widely used in the manufacture of
machine tools comprised of metal alloys and commonly
known as “hard metals”.
The project includes characterising the mechanical behaviour of the two constituent phases of the hard metal: ceramic particles of WC and the cobalt-based metal
binder, both of micrometric dimensions. In addition, the
aim was to differentiate and understand the mechanical characteristics of the interfaces, both between WC
and WC, and between the ceramic and metal phases in
contact. To achieve this, one important challenge of the
study is to machine microsamples of different geometries (beams and pillars) and sizes, but always under a
few microns, by combining electron microscopy and focused ion beam microscopy techniques, the latter under
different currents and conditions. Once the samples have
been taken, their resistance to compression and fracture
strength are assessed using a nanoindenter with nanometric resolution. From these tests, tensile, deformation
and fracture data are obtained at microstructural scales,
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which are then used to optimise the microstructural design of these materials, using simulations and for the
processing of new qualities of the material. These data
will be used to assess different sources of errors and the
reliability and reproducibility of these types of tests.
MicroMech is coordinated by the European Powder Metallurgy Association (EPMA), the technology centre CEIT
and the National Physical Laboratory (United Kingdom).
Other participants are the companies Hilti, Sec Tools,
Ceratizit Sandvik Coromant and Kennametal. The project
was completed in 2020.

04 / Proyectos / Materials

A new biomolecular strategy to improve
bone regeneration
The regeneration and repair of non-functional tissues is
an extremely significant challenge at global scale, due
to the increase in life expectancy and prevalence of ageing-related diseases. In the case of bone-joint disorders,
it is vital to develop new strategies for regeneration of
the bone tissue that reduce the limitations of current
treatments, which are mainly based on the use of grafts,
often require second surgery and may lead to morbidity of the patient, among other disadvantages. The fact
that bone is the second most transplanted tissue after
blood, with 2.2 million procedures carried out annually
worldwide, shows the relevance of developing new biomaterials in this area. One of the common strategies for
improving bone regeneration is the use of bone morphogenetic proteins (BMP), a growth factor with high osteogenic potential. However, its clinical use is associated
with severe complications (formation of ectopic bone,
dysphagia, dyspnea and cancer, among others) and it is
currently a cause of controversy.

The methodology that has been developed can be used
to functionalise a large number of medical implants,
from dental implants and orthopedic prostheses to hydrogels and polymers. The results obtained at cell level in vitro show that this methodology leads to a highly
beneficial response in the cells responsible for forming
bone. Currently, studies are being carried out in animals
to assess its preclinical potential.
The project is funded by the Spanish National Plan for
Scientific and Technical Research and Innovation 2013–
2016, as part of the programme Research Challenges:
Research, Development and Innovation projects. It will
be completed in 2021.

To respond to the difficulties resulting from the clinical
use of BMP, as part of the MIMESIS project, the Biomaterials, Biomechanics and Tissue Engineering (BBT)
research group at the Research Centre for Biomedical
Engineering (CREB UPC) has developed new mimetic
molecules of BMP. The aim is to obtain new biomaterials
with high osteogenic potential and great capacity to regenerate the bone.

CÉLULAS MADRE EN CONTACTO CON UN IMPLANTE METÁLICO © CARLES MAS
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New additive manufacturing precosses
for metal components
The Metal Forming Processes (PROCOMAME) group and
the Light Alloys and Surface Treatment Design Centre
(CDAL) of the UPC have started to participate in NEWMAM. The main aim of this project is to develop new additive manufacturing (AM) processes for metal materials,
based on fused deposition modelling (FDM), to reduce
the costs of metal components manufactured by AM and
facilitate their introduction into the aeronautical sector.
In this context, work will be carried out on two strategies
based on metal alloys that have to be printed. First, a process will be developed for printing parts with Ni-based
superalloys. Second, a different type of process will be
developed to print parts of aluminium alloys.
The additive manufacturing of aeronautical components
with superalloys is carried out using technologies such as
selective laser melting (SLM), which have high associated
costs and difficulties in handing the raw material in the
form of powders. The project will explore an alternative
based on the use of an FDM printer, with a cost two orders of magnitude lower than that of SLM printers, based
on the superalloy in the form of pellets or granules comprised of metal powders of alloys of interest and a polymer binder that will act as the vehicle during the printing.
This approach has the advantage of not requiring high
temperatures for the printing. In addition, the raw material exists in commercial form as it is the same as that used
in metal injection moulding (MIM) processes. The printed
parts must undergo subsequent processes to eliminate
the polymer and sintering.
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The printing of aluminium alloys will involve the development of a printing system based on the concept of paste
extrusion printers that are used for polymers, ceramic
suspensions or food printing, but could work at temperatures close to 600oC, approximately. The material that
has to be extruded will be in the form of bars and has a
microstructure designed specifically to minimise the
temperature and effort of printing and improve the properties of parts printed using this system. For this reason,
the development of the system for printing aluminium
alloys will require optimisation of the starting material,
particularly characterisation of the rheology of the material and determination of the processing window.
The project is funded by the Spanish National Plan for
Scientific and Technical Research and Innovation 2017–
2020, within the Spanish Research, Development and
Innovation Programme oriented at the Challenges of Society. It has a budget of 157,000 euros and will be completed in 2021.

04 / Projects / Chemistry and food

Degradable polymer matrices with
antibacterial, antioxidant and anticarcinogenic
properties
The research group Polímeros Sintéticos Estructura y
Propiedades (PSEP) of the UPC participated in the SYNBIOPRO (synthesis, biology and processing) project, in
which the aim was to design new biodegradable polymer systems with antibacterial, antioxidant and anticarcinogenic properties.
The project works on new polymer materials, the study
of specialised medical applications and the use and
development of new, innovative processing methodologies. The aim is to synthesise new polymers using click
chemistry and green (or sustainable) chemistry. The focus is to develop biodegradable polymers comprised of
natural amino acids that form part of families of polysteramide and polyester ureas.
The applications are centred on encapsulation strategies that enable pharmacological agents to be maintained in an amorphous state, to avoid crystallisation
during storage and the loss of associated activity. Specific systems of materials with antibacterial properties
will also be developed. For example, encapsulation and
administration of bacteriophages will be studied to
achieve an alternative treatment pathway to the widespread use of antibiotics.
The project also addresses the use of new processing
technologies at micro scale or less. In particular, work is
done on the nanotexturing of surfaces to improve, for example, the antibacterial properties and the application
of micromoulding by ultrasound for the preparation of

microparts for use in the biomedical field. These preparation methodologies are ideal to advance in knowledge
of the relations between processing, microstructure
and mechanical properties. The new technologies enable the preparation of scaffolding with the final form
of the implant and controlled porosity, and the use of
hybrid materials as constituents of biodegradable polymers and hydroxyapatite.

The project will last for three years. To date, the results
have led to around forty scientific publications and a
patent. The project has been supported by the Ministry
of Economy and Competitiveness, through the Spanish
National Research, Development and Innovation Programme oriented at Social Challenges (RTI2018-101827B-I00), with a budget of 157,000 euros.
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Improved efficiency of plant protection
treatments for extension tomato crops
in Baix Llobregat
The Agricultural Machinery Unit (UMA UPC) has demonstrated the efficiency of a new technique for applying
plant protection products as an alternative to traditional
methods, in exterior tomato crops grown in the horticultural production area of Baix Llobregat.
Currently, the farmers in this area mainly apply plant protection products manually using a backpack sprayer, and
in some cases with a hydro-pneumatic canon. However, it
has been shown that these traditional application techniques are not the most suitable to achieve optimum coverage of the crop with the plant protection products and
could be a source of environmental pollution. This aspect
is relevant, particularly in places surrounded by sensitive
areas (inhabited and leisure areas, water courses, special bird protection areas, etc.), as is the case of the Baix
Llobregat. In addition, the manual systems of backpack
sprayers are very difficult to regulate and is it hard for
the farmer to adapt working conditions to attain application volumes per hectare that are adapted to the crops
throughout the season. The coverage of the product depends at all times on the arm movement of the person
applying it, so some areas of the crop tend to be found
with a much higher amount of product than necessary
and other parts where the coverage is lacking.
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As an alternative, the application of plant protection
treatments has been tested using cart sprayers that are
available on the market, equipped with vertical bars and
fan nozzles. This achieves better quality of the plant protection treatment in terms of crop coverage and minimises the volume by hectare that must be applied (by up to
20%). Consequently, the risks for the person applying the
product and losses of the product to the environment are
minimised, at the same time as the biological efficiency
of the treatment is maintained. The project focused on
treatments to control mildew and alternaria leaf spot,
diseases with high incidence in the area.
The project was funded by the Government of Catalonia’s
Department of Agriculture, Livestock, Fisheries and Food.
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A catalyst that can transform CO2
into ethanol
Carbon dioxide (CO2) is considered the main greenhouse gas, as well as the main cause of global warning.
Therefore, using it as a raw material C1 to efficiently
synthesise valuable chemical and industrial products,
such as carbon monoxide, methanol, ethanol, formic
acid, ureas and polycarbonates, among other high-value chemicals, is both an academic challenge and a social demand.

As a test of concept, the proposed reaction was carried
out successfully using air contaminated by road traffic.
In this case, obtaining ethanol and other chemical compounds from polluted air opens up a new path to transform greenhouse gas emissions into valuable chemical
products using simple catalysts based on a mineral
that is abundant on Earth.

The IMEM group and the company B Braun Surgical
have developed a catalyst of hydroxyapatite, which
has been electrically polarised by a process of thermal
stimulation to produce ethanol ecologically and selectively on the basis of CO2 and CH4. The reaction, which
produces ethanol as the main product, functions efficiently at 95°C under the action of UV radiation and at
140°C in the absence of light. Although ethanol forms at
the surface of the catalyst, with selectivity above 90%,
through electrocatalytic reduction of CO2, the study of
the reaction mechanism has revealed that the presence of water is crucial to promote the formation and
stabilisation of reactive radicals. The plasticity of the
catalyst means that the selectivity can be modulated,
and the formation of ethanol reduced in favour of other
valuable chemical products, such as formaldehyde and
acetone.
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Virtual and Augmented Reality:
Applications in the business world
/ 30 January 2019

CIT UPC has participated in the “Virtual, augmented and
mixed reality, business conference and demonstration
day” through ViRVIG, an UPC research centre specialised
in virtual and augmented reality. The event was held on 30
January and was organised by Molins de Rei Town Council. The aim was to provide information about virtual reality applications for companies and analyse the capacity of
this technology to generate more immersive contents and
create new business opportunities.

During the talk entitled Transfer to the production sector
of virtual and augmented reality research, Jordi Moyès, a
ViRVIG researcher, presented the technological capacities of the centre in aspects such as computer animation,
deformable models, avatar animation, crowd simulation,
fluid simulation, geometric modelling or management
and display of complex models. He also presented some
of the projects that have been undertaken such as those
applied to cultural heritage (Tarraco Virtual or the reconstruction of sixteenth century Cadiz) and collaborations
with companies in the automobile, aeronautic, optics or
medical sectors.
The event is one of the activities in the collaboration
framework agreement signed between the Universitat
Politècnica de Catalunya (UPC) and Molins de Rei Town
Council to promote training, research and technology
transfer actions. The agreement focuses on supporting
municipal initiatives based on Industry 4.0 technologies.
It was signed on 23 January and has been promoted by
the Baix Llobregat Campus.
The second talk was given by a representative of Visyon,
another company specialised in virtual and augmented
reality. Other participants in the organisation of the event
were ACCIÓ, Cervelló Town Council, Palma de Cervelló
Town Council, Vallirana Town Council, Papiol Town Council,
Barcelona Chamber of Commerce, Barcelona Provincial
Council, Government of Catalonia-Catalan Employment
Service, Universitat Politècnica de Catalunya and Visyon.
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CIT UPC participates in the final event
of the S2S project in cambridge
/ 13 february 2019

Around 100 participants from around the world met in
Cambridge, United Kingdom, for the Future of Open Innovation Practices Day.
The event was organised by the Science2Society (S2S)
project to facilitate interaction between the participating stakeholders to maximise the impact of science on
European society.

This event is one of the first activities on which an open
innovation community will be formed as part of the
Learning and Implementation Alliance (LIA). The LIA is
an instrument that will continue with the legacy of Science2Society and will enable knowledge and experience to be shared among the scientific community, the
public and private sector and society in general.

During the day, Dr. Tim Minshall, Professor of Innovation
at the University of Cambridge and Director of the Institute for Manufacturing (IfM); Dr. Marta Piñeiro-Núñez,
Senior Advisor at Lilly Research Laboratories (LRL); Professor Neville Jackson, Director of Innovation and Technology at RICARDO; and Dr. Garry Pairaudeau, from the
biopharmaceutical company AstraZeneca presented
and shared their open innovation experiences in universities and the private sector.
Laszlo Bax from Bax & Company and Aldo Ofenheimer
from i2m, two members of Science2Society, added some
practical experiences from the project to the above presentations. They shared the main conclusions and recommendations to improve the continuous process of
learning in innovation. In addition, they highlighted the
need to transform universities’ technology transfer offices into agencies for creating and extracting value, to
adapt to the challenges of future industry and society.

S2S was funded by the European Commission’s H2020
programme and is comprised of 18 members including
major companies such as FIAT, Atos and CA Technologies, and leading European research entities such as KU
Leuven, Karlsruhe Institute of Technology, Aalto University and Fraunhofer.

The day was the final event of Science2Society: a project designed to improve the efficiency of the European
innovation ecosystem by establishing good technology
transfer practices, using innovative methodologies and
disseminating the information so that stakeholders can
optimise their processes.
ANNUAL REPORT 2019 63

05 / Highlights / Outstanding Activities

Eighth edition of the Spanish National
Congress on Legionella and Environmental
Quality
/ 20-21 february 2019
The Center for Research in Food Safety and Control
(CRESCA UPC) organized the eighth edition National
Congress of Legionella and Environmental Quality at the
Museum of Science and Technology of Catalonia, in Terrassa. For two days, the Congress addressed topics such
as air quality, hygiene conditions and risk factors for legionellosis.
The opening talk on the “Current situation of legionella”
was given by María Luisa González, from the Subdirectorate General of Environmental Health, attached to the Catalan Ministry of Health, Consumption and Social Welfare.
Congress participants included the most relevant experts
in the field of legionella and environmental quality from
public and private sectors.
With a practical focus, the first main block tackled aspects of the current Spanish and European regulatory
framework for legionella. The latest prevention and control changes at European level were analysed and laboratory management regulations were reviewed.
In addition, more specific sectors such as car washing
and irrigation installations were analysed. Other aspects
that were reviewed were the presence of bacteria in cooling towers and evaporative condensers in Spain and the
use of ozone to clean interior environments.
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The second main block of the Congress was on environmental quality. Topics that were addressed were regulations, wastewater management, hospital infections relating to environmental quality, and the specific case of
controlling environmental quality in the National Museum
of Art of Catalonia (MNAC).
Around one hundred and fifty people from around Spain
participated in the Congress, which is already a benchmark in Catalonia and Spain.
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CIT UPC, new member of the Cluster
Food Service
/ 25-28 february 2019

The UPC Technology Center has joined the Cluster FoodService of Catalonia. This action has strengthened the
CIT UPC’s presence in clusters and its position as an
excellent technological partner for companies, in this
case, in the food industry.
CIT UPC will contribute its expert knowledge of the food
sector, particularly in specific technologies relating to
food production, nutrition, preservation, packaging, logistics, distribution, traceability, analysis and control of
foods, and other cross-cutting areas such as the circular economy, photonics, digitalisation or gamification,
among others.

novation, training, internationalisation, new product
development, improvement in packaging and studies,
among other areas. In addition, the cluster will become
a space for debate and reflection among companies to
determine strategic challenges and trends in the sector
and to identify common objectives, through networking
activities.

The main aim of the Clúster Foodservice of Catalonia
is to promote and strengthen competitiveness in food
services and to foster and exploit synergies between
members of the value chain to promote the development of transformative projects, for example, on in-
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Tecnología UPC en las jornadas ON Innovem
/ 2-4 de abril de 2019

Los días 2, 3 y 4 de abril se celebraron las Jornades ON
2019 organizadas por el Ayuntamiento de Castelldefels,
un punto de encuentro para el sector empresarial de la
zona del Llobregat con la investigación, para aprovechar
las dinámicas investigadoras y transferir el conocimiento al entorno empresarial. Se abordaron las últimas
tendencias en tres sectores clave: los drones y sus aplicaciones, el turismo y su gestión, y la alimentación adecuada a nuestros días.

La UPC ha formado parte del grupo impulsor del evento,
el que juntó tanto emprendedores como público interesado en la innovación de la zona del Baix Llobregat, Barcelona, Baix Penedès y el Garraf.
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La tecnología UPC estuvo presente en tres bloques
temáticos diferentes. En el primero, sobre “Turismo, un
crecimiento colaborativo y sostenible”, Josep Lluís Larriba, director del Data Management Group de DAMA UPC,
grupo especializado en Big Data Analytics, presentó las
últimas tecnologías desarrolladas por el centro de investigación relacionadas con el sector.
En la sesión dedicada a Dones, la revolución del presente,
Manel Arrufat, del Servicio de Gestión de la Innovación
de la UPC, habló sobre el ecosistema de innovación de
los drones de la Politècnica, y Miguel Valero, de la Escuela de Telecomunicaciones y Aeronáutica de Castelldefels
(EETAC), hizo referencia a formación e investigación en
este ámbito que se realiza en el Parc Mediterrani de la
Tecnologia. Asimismo, Enrique Pastor, de la Escuela de
Ingeniería de Telecomunicación y Aeroespacial de Castelldefels, habló sobre drones y tecnología móvil.
En el bloque de Innovation Day de la Alimentación, Joan
Casellas, de la empresa Natural Machines, y Quim Rigola, investigador del Centro de Transferencia del Calor y
Masa (CTTC), expusieron el caso de su colaboración en
el ámbito alimentario. Por su parte Raquel Díaz y José M.
Gil, del Centro de Investigación en Economía y Desarrollo
Alimentario (CREDA UPC-IRTA), presentaron algunos de
sus proyectos sobre derroche alimentario.
La iniciativa tiene, entre otros, el Campus del Baix Llobregat de la UPC y el Parque Mediterráneo de la Tecnología como socios, y recibe una financiación compartida del Ayuntamiento de Castelldefels, la Generalitat de
Cataluña y el Ministerio de Trabajo y Seguridad Social.
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IDEAI, the UPC Intelligent Data Science
and Artificial Intelligence Research Center,
is opened
/ 3 April 2019
On 3 April, the specific Intelligent Data Science and Artificial Intelligence (IDEAI) research center was inaugurated, in the Master Classroom of the UPC North Campus.
During the inauguration of the IDEAI, Sisco Vallverdú,
UPC rector’s delegate for Academic Innovation Technologies, spoke; Xavier Gatius, the Government of Catalonia’s general secretary of Digital Policies and Public Administration; Cecilio Angulo, director of the UPC-IDEAI
centre; Josep Puyol, president of the Catalan Association for Artificial Intelligence (ACIA); and Michela Milano, vice-president of the EurAI association. Also present
were the rector of the UPC, Francesc Torres, and the director of the Artificial Intelligence Research Institute (IIIA-CSIC) and the first PhD holder in artificial intelligence
in Catalonia, Ramon López de Mántaras. Then, Carme
Torras, researcher at the Institute of Robotics and Industrial Informatics (CSIC-UPC), gave a talk on ‘Els reptes de la robòtica social per a la IA’ (The challenges of
social robotics for artificial intelligence).

150 doctoral students in consolidated research groups
with extensive experience in artificial intelligence and
data science. The groups include the Knowledge Engineering Research Group (GREC), the Knowledge Engineering and Machine Learning Group (KEMLG), the
Image Processing Group (GPI), the Natural Language
Processing Group (GPLN), Soft Computing (SOGO), and
the Speech Processing Group (VEU).

Directed by the researcher Cecilio Angulo, the IDEAI
Center focuses on the design and development of artificial intelligence techniques and smart data science,
as well as methods for the assessment, prediction,
management, decision support and control of complex systems. The centre’s research is focused on three
strategic areas: education, environmental systems and
sustainability, and inclusion, health and well-being. The
IDEAI is comprised of over 50 full-time researchers and
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Business meeting to address new
challenges in advanced materials
/ 5 june 2019

CIT UPC organised the business meeting on Advanced materials and future industrial challenges was held on the
Campus Diagonal Besòs of the UPC. Through projects developed at the University, the central role of advanced materials was presented as facilitating technologies to face
new challenges in three major areas: health, energy and
the environment, and in structures and components.
The Deputy Director of the company East School of Engineering (EEBE), Vega Pérez, and Antonio Alvarez, director of CIT UPC, gave the welcome address. Pedro Moneo,
founder and CEO of Opinno and editor of the journal MIT
Technology Review in Spanish opened the conference with
a talk on the ten emerging technologies of 2019.
In the first block on the application of new materials in the
health field, José María Manero, a researcher from BBTCREB UPC, spoke about new biomaterials with antimicrobial and osteoinductive properties. Then, Sonia Lanzalaco, a researcher from IMEM UPC, discussed movement
sensors for surgical meshes. To end this block, Luis J. del
Valle, from PSEP UPC, addressed the application of drugs
through new biopolymers.
The second part of the meeting was on materials for generating energy and reducing environmental impact. Jordi
Llorca, director of NEMEN UPC, spoke about catalysts for
the production of hydrogen and elimination of contaminants. The second speech was given by Mª Lluïsa Maspoch,
a researcher from e-PLASCOM UPC, who discussed the
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processing of plastics and eco-friendly compounds. Fernando Carrillo, from INTEXTER UPC, ended this second
section by explaining acoustic absorbent materials made
from natural fibres.
Georgina Fabregat, a researcher from IMEM UPC, opened
the third part of the meeting, on engineering of structural materials and components, with a talk entitled Control and prevention of corrosion in metal structures. Luis
Llanes, director of CIEFMA UPC, spoke about the design of
hard materials for shaping tools for metal parts. Marilda
Barra, a researcher at MATCAR UPC, ended the block with
a talk on some projects relating to the recovery of industrial waste as durable, sustainable construction materials.
At the same time as the meeting, a Showroom was organised to demonstrate some of the advanced materials projects developed on the campus.

05 / Highlights / Outstanding Activities

Innovation to improve the management
of historical heritage
/ 12 june 2019

CIT UPC and the Museum of the History of Barcelona
(MUHBA) have organised a sector meeting entitled ‘Innovation and future within reach of historical heritage’
to reveal the latest technological trends in architecture,
heritage dissemination and recognition and advanced
digitalisation technologies.
Through projects that have been completed, the most
advanced technologies were described, such as leading
scanning and photogrammetry techniques, presented
by Juan Corso, a researcher at VIMAC UPC in his talk “Indepth analyses of architecture and heritage”. Ramon J.
Pujades from the MUHBA presented “Example of virtual
historical restitution: the Palau Reial Major” and Belén
Onecha, from the REARQ UPC research centre talked
about “Intervening in historical buildings. Simplifying
complexity”. Then, Helena Coch, a researcher from the
AiEM UPC, presented technological designs and technologies on “Buildings, urban environment and energy”.
Ernest Redondo, from the ADR&M UPC, focused on the
use of augmented reality (AR) in his talk “From reality to
design, from design to augmented reality”. Felip Fenollosa, director of the CIM Foundation, presented examples of 3D printing applied to preservation of heritage.
At the end of this first part of the day, Trinitat Gradell, a
researcher at the GCM UPC, presented projects relating
to the advanced characterisation of early materials.

The day ended with a round table of experts, chaired by
Pilar Garcia Almirall, in which the current and future state
of the sector was discussed. Other participants were
Joan Roca i Albert, director of the MUHBA; Joan Closa
Pujabet, head of the Local Architecture Heritage Service,
Barcelona Provincial Council; and Antoni Vilanova, President of the Association of Architects for the Defence and
Intervention of Architectural Heritage (AADIPA).

The meeting, held on 12 June at the MUHBA, was attended by representatives of the sector, numbering almost
100 people from museums, architectural studios, restoration engineers, restoration companies, archaeologists,
government heritage managers, all of whom are involved
directly in the management of historical heritage.
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CIT UPC, joins the enerTIC platform
/ 4 july 2019

CIT UPC joined enerTIC as a partner, the platform of ICT
companies focused on improving energy efficiency. enerTIC’s mission is to contribute to the development of the
transformative potential of Information and Communication Technologies in the area of energy efficiency in
Spain, through the support of associated companies and
public institutions, and in favour of a more competitive
and sustainable economy, and registers sixty-six associated entities.
The platform’s activity is focused on fostering awareness
raising, promotion, dissemination and collaboration in
the area of ICT applied to the energy sector. The platform
works as a network and is involved in a range of activities. It also generates opportunities for collaboration between members.
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The incorporation of CIT UPC into the platform is based
on the technological solutions that the University develops in energy and environmental technologies. We will
contribute our capacities and solutions in areas such as
smart grids, energy management, renewable energies,
control of noise and environmental pollution and water
management, as well as the field of electrical vehicles
and sustainable mobility, among others.

05 / Highlights / Outstanding Activities

RarHacks: first hackathon for the
Share4Rare project
/ 6 july 2019
The first Hackathon was held for the Share4Rare project: RareHacks. In three days, participants created a
new way of solving some of the problems associated
with rare diseases.
The event was organised by the UPC, one of the members of the consortium Share4Rare. In total, forty-five
people participated in the design of an innovative chatbot designed to help redress the limited access to reliable medical information for patients and relatives who
live with a rare disease. Specifically, the exercise was
focused on paediatric melanoma, an ultra-rare disease
with an extremely low prevalence that differs significantly from the disease that occurs in adults.
In total, six teams completed the process that was carried out at MOB Barcelona (Makers of Barcelona). The
teams coded and demonstrated the characteristics and
functioning of their chatbox before five members of the
jury: Samir Kanaan from the UPC, Begonya Nafria from
the Sant Joan de Déu Foundation, Xavier Escoté and
Salvador Quadres from Deister Software, and Alexandre Perera from the of Biomedical Engineering Research
Center (CREB UPC).
The winning team, comprised of Sergi del Río, Celia Sánchez, Lucía Chacón, David Pujol and Oriol Aranda, was
awarded €1,500, a prize sponsored by Deister Software.
They created a chatbot, called RareBot, which provides
information according to the various types of melanoma
and helps users with details such as the nearest certified
centre (hospital) to the user according to their geolocation. In addition, the team added a multilanguage capac-

ity to the tool so that users can interact in any language,
although the system is originally fed by texts in English.
Other added characteristics are word correction during
the interaction, the inclusion of various questions to validate the correct type of melanoma before displaying the
information in response to queries, and the possibility of
many users coinciding.

Second prize was given to Pau Cutrina, Marc Sos, David Sanchez, Josep Cordón, Edgar Alarcón and Josep
Munuera, who used a dynamic called web scraping. With
this design, there is no need for a doctor to manage the
databases used to feed the bot because existing indexed
databases are used. The team planned a scalable solution that updates on its own and would be flexible enough
to be adapted to other diseases.
All the ideas generated in this hackathon will be analysed and incorporated to improve the user experience in
the field of tools for accessing validated, accurate information on rare diseases.
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The UPC hosts EMC Europe 2019
/ 2 September 2019

The UPC hosted EMC Europe 2019, the largest conference on Electromagnetic Compatibility (EMC) that is
held in Europe and one of the three largest in the world.
The event, which was held in Barcelona on 2–6 September, was organised by the Electromagnetic Compatibility Group (GCEM UPC) and EMC Europe in collaboration
with the IEEE Electromagnetic Compatibility Society
(IEEE EMCS).

EMC Europe 2019, which brought together the top experts
internationally, was a unique forum for exchanging ideas
and the results of the latest research in the academic
world, from research laboratories and industry worldwide. The high quality of the scientific contributions was
notable. In addition to five parallel sessions throughout
the week, plenary sessions, workshops, tutorials, posters
and meetings on some European research projects were
organised, covering 120 contents in all fields of EMC.
Subject areas were addressed that were as diverse as
new applications in aeronautics, the automobile industry, new materials for EMC, metrology, effects of exposure
on human health, civil protection and infrastructures or
smart cities, to give some examples.
The 2019 edition had a record number of participants in
the history of EMC Europe: over 700 people attended from
forty-four countries around the world.
The Technical Exhibition, organised on the middle three
days of the conference, brought together thirty-four companies providing equipment and services relating to electromagnetic compatibility.

72 CIT UPC | www.cit.upc.edu

05 / Highlights / Outstanding Activities

CIT UPC, at the 4th General Assembly
of the EIT Urban Mobility
/ 2-6 september 2019

CIT UPC participated in in the fourth General Assembly
of EIT Urban Mobility, held in Prague. During the session,
the latest activities of the consortium were presented
and Monika Bachofner, who had been acting as interim Chief Operating Officer, handed over the position of
Chief Operating Officer to Juan Carlos Espada. The KIC
management team thanked Monika Bachofner for the
valuable work she had done within the framework of KIC
Urban Mobility.

The Factory working group of EIT Urban Mobility met to
give European cities solutions to the mobility challenges of the future. The first tool the Factory launched, the
Urban Mobility Auditing System (UMAM), helps cities to
analyse the performance of their ecosystem of current
mobility, to detect potential improvements.

In parallel, various specific workshops were organized,
including an ideas session in which 160 project ideas
were presented for the next call in 2021. CARNET, an
initiative with the CIT UPC’s technical coordination, presented eight ideas.
In addition, a meeting of City Club was held, which is a
collaborative space for cities that are members of the
consortium to share experiences and solutions to new
mobility challenges from the perspective of sustainable
technology, user behaviour, organisation and policies to
implement.
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The UPC’s InLab FIB joins the AdQuiver
R&D project to apply artificial intelligence
and big data to tourism marketing
/ 17 september 2019
Francesc Torres, rector of the UPC, and Jorge Núñez,
CEO of AdQuiver, signed a collaboration agreement between the inLab FIB and AdQuiver to develop version 2.0
of MoirAI technology and progress in the application of
artificial intelligence techniques and big data to tourism
marketing.
This collaboration is part of the project ‘Les Moires d’AdQore: plataforma tecnològica intel•ligent per a l’optimizació de processos Data-Driven Marketing enfocada al
sector turístic’ (The Moiras of AdQore: An intelligent technological platform for the optimization of Data-Driven
Marketing processes focused on the tourism sector), subsidised through the NEOTEC programme of the Centre for
the Development of Industrial Technology (CDTI). Teams of
researchers will work on the development and scaling up
of MoirAI to create a more flexible system that can incorporate and manage hundreds of variables in real time, based
on data on the behaviour and context of online users.
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Version 1.0 of the MoirAI project was developed with the
support of the EATIC programme, a call for subsidies for
high-tech, knowledge-intensive companies in areas of
the Smart Specialisation Strategy of the Canary Islands
(RIS3), granted by the Canary Islands Department of
Economy, Industry, Trade and Knowledge and jointly financed with 85% of the funds by the ERDF.
The collaboration between AdQuiver - the development
company and agency of MAdTech (Marketing and Advertising Technology), specialised in the generation of direct
online sales through data driven marketing strategies for
the tourism sector - and the UPC began in February 2019
and has been promoted by CIT UPC, the entity that is responsible for bringing to the market and making available to companies the technologies developed by UPC research centres and groups. The head of the project at the
UPC is Josep Casanovas, researcher and director of inLab
FIB, the innovation and research laboratory of Barcelona
School of Informatics (FIB), while the principal researcher
for the project is Oscar Romero, who is also associated
with inLab FIB.

05 / Highlights / Outstanding Activities

CARNET, at the presentation of the Mobility
Master Plan 2020–2025
/ 20 september 2019

On 20 September, the proposal for the Metropolitan
Transport Authority’s Mobility Master Plan 2020–2025
(pdM) was presented in the Born Cultural and Memorial
Centre (CCM).

sition to a more sustainable model of mobility than the
current one. To sum up, this area has an impact on the
need for a modal change in the general public to improve
health and well-being.

The aim of the plan is to create a more sustainable, efficient, inclusive, fair mobility model. It covers the mobility
of people and goods over the next five years in Barcelona
Metropolitan Area.
During the event, the objectives, motivations and main
areas on which the pdM is based were described. The
first area, “Tools for healthy mobility”, was presented by
Laia Pagès, Executive and Scientific Manager of CARNET,
an initiative coordinated by CIT UPC. Laia Pagès formed
part of the team that drew up the plan.
This first area includes a set of measures to reduce the
external impacts of private transport such as congestion, air pollution and noise. The main measures in this
area are Low Emission Zones and Active Measures for
Parking Management, which will be the basis of a tran-
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Maria Pau Ginebra, Eduard Alarcón,
Marcel Guardia y María Teresa Martínez-Seara,
receive the 2018 ICREA Acadèmia distinctions
/ April 2019
Maria Pau Ginebra, Eduard Alarcón, Marcel Guardia and
Maria Teresa Martínez-Seara are some of the 45 prize
winners (out of 324 candidates) in the Catalan Institution
for Research and Advanced Studies (ICREA) awards. They
received the 2018 ICREA Acadèmia, worth 40,000 euros a
year during the period from 2019 to 2023. The aim of the
award is to foster and recognise research excellence.

Maria Pau Ginebra, who was recognised in the Engineering Sciences area, had already received the ICREA
Acadèmia distinction on two previous occasions: in 2008
and in 2013. This director of the division of the Research
Centre for Biomedical Engineering (CREB UPC) will focus her research on the design of biomaterials for bone
tissue regeneration, using biomimetic strategies, that is,
strategies inspired by the characteristics of natural bone
components. The idea is to design materials that can interact with cells in the human organism to guide their
functions towards regeneration.
Maria Pau Ginebra is responsible for the Biomaterials,
Biomechanics and Tissue Engineering (BBT) research
group, and a member of the Barcelona Research Center
in Multiscale Science and Engineering of Barcelona.
Eduard Alarcón also received a distinction in the Engineering Sciences area. He is responsible for the research
group Energy Processing and Integrated Circuits (EPIC)
and forms part of the Power Electronics Research Centre
(PERC).
Maria Teresa Martínez-Seara, head of the Dynamical Systems (DS) research group at the UPC, won a prize in the
area of Experimental Sciences and Mathematics. Marcel
Guardia Munarriz, a member of the same research group,
also won a prize in the same area.
The ICREA Acadèmia programme is aimed at teaching
staff and doctoral researchers who are permanently associated with public universities in Catalonia.
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A project on energy control selected in the
second edition of MIT-SPAIN
/ 17 May 2019

The project “MULTI-MICROGRID. Smart distribution and
control of energy systems for isolated communities”,
which involves the participation of researchers from the
SEER group at the UPC, was one of the twelve disruptive
research projects selected for the second edition of the
MIT-Spain ”la Caixa” Foundation Seed Fund.
Researchers Pedro Rodríguez from the University
Loyola Andalucía (ULA) and the UPC, Ignacio Pérez-Arriaga from the MIT and Álvaro Luna from the Science
and Engineering Education Research Group (SEER UPC)
will develop a system called MULTI-MICROGRID, based
on the use of microgrids to electrify isolated communities that have no access to electricity. Currently, 3 billion
people live in a situation of energy poverty in the world.
Of these, 1.1 billion do not have access to electricity.
MULTI-MICROGRID proposes smart management and
control of microgrids, based for example on technologies for solar energy capture and accumulation, interconnected in more robust collaborative systems that
can be connected to the main grid and thus consolidate
electrification of the isolated area.

This call for applications, an initiative by “La Caixa”
savings bank and the Massachusetts Institute of Technology (MIT), is designed to promote research projects
involving Spanish and MIT research groups to generate
knowledge and promote disruptive research that has
a social impact. The aim is to find solutions to some
of the major challenges of the twenty-first century in
health, energy and global economy, which could involve
synergies between science, technology and economics
to address social inequality.

Of the twelve projects that were selected, seven are focused on health and five on energy, and they are led by
thirteen Spanish centres. Each project will receive up
to a maximum of $30,000 to promote exchange between
participating research groups.
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BeHive, winning proposal in EIT Urban
Mobility Innovacity
/ 20-21 May 2019

Professionals from mobility sectors, entrepreneurs and
public workers proposed solutions to urban mobility
challenges as part of the EIT Urban Mobility Challenge,
organised by the UPC and Barcelona City Council on 20
and 21 May. ‘BeHive’, a subterranean system for storing
goods that imitates beehives and promotes the reuse of
packaging, was the winning project.

storing goods in the form of a beehive that also promotes
the purchase of products with reusable packaging, as a
recycling discount is offered. The idea was devised by
Eva Español, Alejandro Cavazos and Jasmina Casals,
lecturer in the Department of Mechanical Engineering at
the UPC.
The team’s prize was a visit to the EcoMotion global event
held in Tel-Aviv on 10-13 June, together with the winners
of the other two Challenges: one held in Tel-Aviv on 29-30
April and one held in Munich on 6-7 May.
Other groups that participated in the Challenge came
up with solutions such as the promotion of a system of
removable batteries for bicycles, the establishment of
restricted times for goods deliveries to the city via lorries, the creation of laboratories to promote mobility as a
service or a proposal to pedestrianize the narrow streets
of Barcelona’s Gothic quarter, with the installation of bicycle stations at strategic points.

Participants in the initiative included teams made up
of professionals from relevant sectors, entrepreneurs
and public workers. Over the two days of the event, they
worked to create prototypes of viable solutions and
present the results before a panel of experts. The winning proposal was ‘BeHive’, an underground system for
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EIT Urban Mobility InnovaCity is promoted by EIT Urban
Mobility, the community within the European Institute of
Innovation and Technology (EIT) that is in charge of developing the European Union’s innovations in urban mobility, led by Barcelona.

05 / Highlights / Awards

The Julio Peláez Award for leading women
in science has been given to Carme Torras
/ 4 June 2019

The mathematician and pioneer in robotics, Carme Torras, received the fourth ‘Julio Peláez Award for Leading
Women in Physics, Chemistry and Mathematics’ given
by the Tatiana Pérez de Guzmán el Bueno Foundation.
The awards event, which was presided over by Jesús
María Sanz, president of the Spanish Royal Academy
of Sciences, was attended by the Secretary of State for
Universities, Research, Development and Innovation,
Ángeles Heras; the Secretary General of Science Policy,
Rafael Rodrigo; the chairperson of the Spanish National
Research Council (CSIC), Rosa Menéndez; and the president of the Tatiana Pérez de Guzmán el Bueno Foundation, Teodoro Sánchez-Àvila.

The Tatiana Pérez de Guzmán el Bueno Foundation gives
this annual prize of 12,000 euros to recognise pioneering women for their notable contribution to science and
research in the area of physics, chemistry or mathematics. The award was given on 4 June at the Spanish Royal Academy of Exact, Physical and Natural Sciences of
Madrid.

Carme Torras holds a degree in mathematics, a PhD in
informatics and is a researcher at the Institute for Robotics and Industrial Informatics (CSIC-UPC). Dr Torras
is a specialist in assistance robotics; the area of robotics that designs equipment adapted to the needs of
people with disabilities to help them in their daily life,
as if the robots were personal assistants.
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The ERG project by CITCEA, winner at the
seventh Nit de l’Eficiència
/ 20 june 2019

On 20 June, the Efficient Energy Cluster held the seventh
edition of the Nit de l’Eficiència (Energy Efficiency Night),
an event that has become a meeting place for the main
stakeholders in the sector. At the event, the Centre for
Technological Innovation in Static Converters and Drives
(CITCEA UPC) received an award from the Catalan Efficient Energy Cluster (CEEC) in the Product category for
its ERG (Energy Ring Generator) project.

The ERG is a device for integrating renewable energies in
a scalable way and managing the charging and discharging of static batteries or those used in an electric vehicle,
so that they become a natural substitute for the contaminating diesel generator sets as they use clean energy.
The device can be scaled up with capacities of 25, 50, 75
and 100 kVA and could be a great solution for residential self-consumption and in communities that generate
electricity from renewable sources. It has a capacity for
variable charges, for example, it can charge the batteries
of electric vehicles.
In the Seed category, the Energy Button project by Cliensol Energy won an award. The award winners can take
part in a study mission to China organised by the CEEC in
2019, specifically to the area of Hong Kong-Shenzen.
In addition, the Communication award is given to a professional, programme or media that has made a commitment to efficient energy in its news reporting. This year,
the award was received by Lorena Farràs, a journalist
who collaborates with La Vanguardia.
As part of the event, the Cluster donated two thousand
euros to the Catalan Rett Syndrome Association, which
works to increase the visibility of this disorder, support
affected families and promote actions to improve the
treatment of affected individuals.
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Women-up, Biometallum y Sensofar, prizewinners in the UPC Research Valorisation Awards
/ 10 july 2019

The WOMEN-UP project, the BIOMETALLUM patent and
the SENSOFAR spin-off were prizewinners in the latest
edition of the UPC Research Valorisation Awards, organised by the UPC Board of Trustees. This award recognises the work undertaken by University research groups in
three areas: best technology transfer project, best invention or patent for its application to the market and best
technology-based company or spin-off.
The jury gave the award for best technology transfer project to the European project WOMEN-UP, led at the UPC
by Miguel Ángel Mañanas and Juan José Ramos, who
are both attached to the Research Centre for Biomedical Engineering (CREB UPC). The project, which received
funding from the European Commission’s Horizon 2020
programme, has developed a system to improve the rehabilitation of pelvic floor muscles. The result is a system
that enables patients to complete the treatment at home,
through serious games installed on their mobile phones,
and remote medical supervision via a web platform.
In this area, a special mention was given to the project
‘Data science techniques for non-technical loss detection in energy consumption’, coordinated by the lecturer Josep Carmona, from the Algorithms, Computational
Biology, Complexity and Formal Methods (ALBCOM) research group. The project was developed for the company
Naturgy and involved the design of techniques, methods
and applications to change the way the company addresses the detection of non-technical losses (NTL) in
the process of energy distribution and consumption (gas
and electricity).
A method for the bioextraction of metals from disused
electronic equipment won the prize for the best patent

for its application to the market. Called BIOMETALLUM,
the patent came about from results obtained by the Biological Treatment of Odours and Gaseous Pollutants
(BIOGAP) research group, led by the researcher Toni Dorado. The project involves the design, construction and
installation of plants for the extraction of valuable metals from disused electronic and electrical equipment and
on consultancy and maintenance of installations. The
project is based on the principles of a circular economy
and urban mining to offer an economically viable solution
that promotes the recovery of waste.

The spin-off SENSOFAR received the award for the best
technology-based company or spin-off. Created in 2001
by the Centre for Sensors, Instruments and Systems Development (CD6 UPC) and led by Ferran Laguarta, this is
one of the first spin-offs that arose from the UPC and one
of those that have had the longest and best trajectory
since its foundation. Together with CD6, it has contributed in the international arena to the development of 3D
profilometry techniques that have led to two families of
international patents and a portfolio of five types of hightech products that are leaders in the world and have been
purchased by over 800 customers in 25 countries.
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Klaas de Groot award for Maria Pau Ginebra
/ 9-13 september 2019

The European Society for Biomaterials (ESB) has given
Maria Pau Ginebra the prestigious Klaas de Groot Award
for scientists who have undertaken an excellent task of
mentoring and supporting young researchers.
The Award recognises the dedication and efforts made
to train the next generation of researchers in the field of
biomaterials in Europe. The award was presented at the
last edition of the ESB Conference, which was held from
September 9 to 13 in Dresden (Germany).
Maria Pau Ginebra is a full professor and director of the
UPC Department of Materials Science and Metallurgy
(CMEM). Currently, she heads the biomaterials division of
the Biomedical Engineering Research Centre (CREB UPC),
from which she founded the spin-off Mimetis Biomaterials. During her career, she has registered 10 patents and
was finalist in the EU Prize for Women Innovators 2018.
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PaperChain is recognised as the best
innovation at the World Road Congress
/ 6 october 2019

A study that demonstrates the viability of transforming
waste from the paper industry into secondary raw materials was recognised as the most innovative project
in the 26 th edition of the World Road Congress, held in
Abhu Dhabi.
The study gathers the results of research developed as
part of the European project PaperChain, in which waste
ash from the paper industry is used instead of cement to
improve and stabilise the level ground supporting road
surfaces. This strengthens the resistance of the road
to transit. The method can be used to reduce the carbon footprint when roads are built, given that cement
and calcium produce high CO2 emissions. The research
was carried out by the UPC Construction Materials and
Roads (MATCAR) research group, with the collaboration
of the Construction Technology Centre of ACCIONA Construction and TECNALIA.

The prize was for one of the case studies in the PaperChain project: the one-kilometre trial in Villamayor de
Gállego (Zaragoza, Spain), where part of a busy rural
road was improved by reinforcing its section with a soil
stabilised layer using wastepaper ash.
The World Road Congress brings together the main
stakeholders in the road sector and is held every four
years. The event has been running for a hundred years.
In the latest edition, over five thousand delegates took
part from twenty different countries.

The World Road Association (PIARC) gave the Prize for
the Best Innovation to Adriana Martínez, researcher
in the Construction Materials and Roads (MATCAR) research group, and to Juan José Cepriá from ACCIONA.
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Alícia Casals, Night of Robotics Award 2019
/ 24 October 2019

A researcher from the Research Centre for Biomedical
Engineering (CREB UPC) and the Research Group on Intelligent Robotics and Systems (GRINS), Alícia Casals,
received the Night of Robotics Award at the fifth edition
of the event, in recognition of a professional career dedicated especially to the area of bioengineering and smart
robotics in medical applications.

Alícia Casals is also president of the Science and Technology section of the Institute for Catalan Studies. She
has been vice-president of the IEEE Robotics and Automation Society and president of the Technical Committee
on Biorobotics of the same organisation. In 2014, she was
included in the list of 25 women in robotics you need to
know about, on the Robohub platform.

University chair in the Department of Automatic Control
(ESAII) at the UPC, Alícia Casals directs the robotics programme of the Institute for Bioengineering of Catalonia
(IBEC), a research centres associated with the university.

Among other awards, she has received the Narcís Monturiol Medal for scientific and technological merit from the
Government of Catalonia in 1998, the City of Barcelona
Award in 1996 and the Barcelona International Technology Prize 92.
The Night of Robotics is the leading event in a strategic
sector for Catalan industry, bringing together almost a
hundred companies that work in this field. It is organised by the Industry 4.0 Committee, which is comprised
of members of the associations of Industrial Engineers
of Catalonia, Agricultural Engineers of Catalonia, Civil
Engineers of Catalonia, Computer Engineers of Catalonia and the Catalan Association of Telecommunication
Engineers.la Associació Catalana d’Enginyers de Telecomunicació.
Participants at the event included the Catalan minister
of Enterprise and Knowledge, Àngels Chacón, who highlighted the strength of the robotics sector in Catalonia.
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Piceo project, finalist at the EARTO
innovation awards 2019
/ 8 october 2019
The PICEO project, developed by the Centre for Sensors,
Instruments and Systems Development (CD6 UPC), has
won second place in the ‘Impact Expected’ category of
the Innovation Awards 2019 that are organised annually
by EARTO in Brussels. The competition entry was submitted by the CIT UPC through the Spanish Federation of
Technology Centres (Fedit), of which it is a contributing
member.

On the day of the prize-giving, EARTO published the
2019 Edition of the catalogue Innovation Awards, a collection of 25 innovations by members of EARTO, which
shows the capacity of technology centres to support
innovation in Europe, their focus on resolving current
challenges and their impact. The catalogue includes articles on the centres that have participated in the 2019
competition.

The award-winning project consists of the development
of a new technology for manufacturing photonic integrated circuits for a wide range of applications (including led lights and sensors) that can reduce costs and
energy consumption by up to 50%.
During the prize-giving, held at the Royal Museums of
Fine Arts of Belgium, finalists and winners had the opportunity to present their projects to the attendees.
Created in 2009, the EARTO Innovation Awards highlight
the areas of activities of Technology Centres and illustrate specific contributions to innovation that have a
high social impact in two categories: Impact Delivered
and Impact Expected, depending on the proximity of the
technology to the market. An independent jury gives the
awards to the best innovations every year.
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Autonomous Delivery Device (ADD),
best project at the enerTIC Awards 2019
/ 12 December 2019

On 12 December 2019, the enerTIC platform gave an
award for the best project in the Smart Vehicle category
to the Autonomous Delivery Device (ADD), which was developed as part of the CARNET initiative in collaboration
with SEAT. The prize was received by Andreu Solà Gomfaus, from the car company’s User Experience and New
Mobility department.
The Autonomous Delivery Device (ADD) is an autonomous
vehicle of small dimensions (1.2 m3) designed for lastmile delivery of goods. The ADD generates virtual models
of its environment by means of a Lidar 3D camera and
laser technology, to avoid potential obstacles, optimise
its route and minimise transport times. In addition, it is
a modular, scalable vehicle, so flexible fleets of vehicles
can be created and adapted to the needs of different operators. It is estimated that the emergence of ADD could
lead to an up to 70% reduction in the number of vans operating in cities to deliver goods, which in turn will cut
CO2 emissions by 30% in town and city centres.
The INVADE project was a finalist in the Horizonte Europa category. INVADE optimises available energy through
an integrated platform that manages flexibility to support
the distribution network and the electricity market and
considering the limitations of the grid, the high penetration of renewable energy, batteries and electrical vehicles.
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The mission of the enerTIC Awards is to recognise the
most innovative technology projects undertaken by
companies and organisations that are committed to energy efficiency and sustainability.
The event was held in the assembly room of the Spanish Secretary of State for Digital Advancement in the
Ministry of Economy and Business and was presided
over by the Director General of Telecommunications and
Information Technologies from the same ministry. The
seventh edition of the awards ceremony was attended
by over 200 directors from the sector and senior government officials.

05 / Highlights / Fairs

CIT UPC, in the Transfiere 2019 Forum
/ 13-14 February 2019

CIT UPC participated in Transfiere 2019 forum: a professional, multi-sector forum for knowledge and technology transfer that is held in Spain to promote business
innovation.
During networking activities, the CIT UPC presented the
technological capabilities of the UPC and projects developed in companies and entities in a range of sectors,
on areas such as Industry 4.0, energy and the environment, health, advanced materials and the internet of
things, among others.
The Transfiere forum brought together research groups
and companies to promote innovation and increase
the competitiveness of the business sector. This was
achieved by generating contacts of interest and synergies and exchanging knowledge in the field of innovation, research and knowledge transfer in strategic sectors of the economy. The event was held in Málaga.
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The UPC, at the Mobile World Congress 2019
/ 25-28 february 2019

Several projects in which the UPC participates in the area
of biotechnology (the ABLE exoskeleton) and 5G technology, as well as University spin-offs, were present at the
14th edition of the Mobile World Congress and the associated event 4YFN, held in Barcelona.
The ABLE (Assistive Biorobotic Low-Cost Exoskeleton)
exoskeleton was designed by the Biomechanical Engineering Lab (BIOMEC), which is part of the Research Centre for Biomedical Engineering (CREB UPC) and developed
the spin-off ABLE Human Motion. ABLE was presented at
the 4YFN event. ABLE is the first light, easy-to-use, affordable exoskeleton for people with spinal injuries that
restores the capacity to walk in a natural, intuitive way.

In addition, at the Mobile World Congress, held at the Fira
de Barcelona on Gran Via (Av. Joan Carles I, 64, Hospitalet), two projects were presented relating to the use of 5G
technology and designed by the 5G Barcelona consortium, which is an initiative promoted by the Government
of Catalonia, Barcelona City Council, Mobile World Capital Barcelona, the i2CAT Foundation, the UPC, the Catalan
Telecommunications Technology Centre (CTTC) and Atos.
The aim of the consortium is to make Barcelona a leading
digital hub in Europe in this technology.
The first project was a connected car with 5G assisted driving developed by SEAT, Telefónica, Ficosa, ETRA,
Qualcomm and 5G Barcelona, capable of detecting a pedestrian on a zebra crossing, a cyclist turning right or a
car stopped on the road with low visibility, three use cases tested in a pilot test on the streets of L’Hospitalet de
Llobregat.
The second project, called Telestration (created by the
AIS channel), to perform streaming surgical procedures
allows a team of surgeons located in two different locations to be connected remotely. The objective of this initiative is to end up connecting surgeons from all over the
world who, without being physically present in the operating room, can guide the intervention.
UPC spin-offs CiGO, Herta and Sense4Care attended the
MWC. For their part, Abitari, e-HEALTH Technical SolutionsHumaITCare, ICARIA Medical, MeetOptics, Sensorial
Processing Technology BCN and Unblur went to 4YFN.
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The UPC presented innovations and
technological capabilities at the IOT solutions
World Congress
/ 29-31 october 2019
The UPC, through the CIT UPC, once again participated
in the international meeting at the Fira de Barcelona’s
Gran Via site, held on 29–31 October. The projects and
technological capabilities that it presented were associated with the thematic areas of IOTSWC 2019: connected transport, manufacturing, health, energy, construction and infrastructure, and logistics, among other
industrial sectors.
Although the expertise of the UPC provides cross-cutting solutions in all these sectors, in the area of the IOT
technological capabilities are focused on connectivity
and data sciences and particularly on artificial intelligence, autonomous vehicles, collaborative robots, medical apparatuses, biosensors, blockchain and cryptocurrencies, cybersafety, big data analytics and wireless
sensor networks.
Regarding projects, the UPC presented two in the area of
health, which are being developed by the research group
Innovation in Materials and Molecular Engineering Biomaterials for Regenerative Therapies (IMEM-BRT) .
The first is a device that can detect the level of dopamine in the human brain and release the required dose
progressively, depending on the patient’s requirements.
This device will help to control dopamine levels in the
treatment of neurological diseases such as Parkinson’s
or Alzheimer’s. Using an app and a Wi-Fi connection, the
treatment can be monitored via mobile phone.
The second project in the health area is a non-invasive
sensor to detect blood glucose from pH and temperature conditions of human sweat.

This new, non-invasive technology is based on the application of corona discharge plasma to manufacture
electrochemical sensors using plastics from basic
products, which are insulating and electrochemically
inert, including low-density polyethylene (LDPE) or even
recycled plastic.

In addition, the sensor can simultaneously detect other
analytes such as lactate and dopamine. This multi-functionality makes it relevant as a non-invasive tool to prevent cardiac problems in certain groups (e.g. runners).
The technology has been patented and is ready to be
marketed.
In the industrial sector, a system was presented for
smart monitoring of industrial refrigeration plants,
which maximises efficiency and minimises operating
costs. The system was developed by the Motion Control
and Industrial Applications Research Group (MCIA) in
collaboration with the Corporació Alimentària Guissona.
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The UPC, at the Smart CityExpo World
Congress 2019
/ 1-21 novembre

CIT UPC presented the new projects developed by the different groups and research centers of the UPC, as well
as the technological capabilities and solutions in digital
transformation, urban environment, mobility, governance
and finance, and inclusive cities at the Smart City Expo
World Congress (SCEWC) 2019.
IVO is a robot created by the Institute of Robotics and
Industrial Informatics (IRI) that is adapted to respond to
the challenges of collaborative robotics in which humans
and robots work together to achieve a common task. IVO
is part of the Human Centred Robotics project, focused
on involving humans in interaction with the robot on the
same task. IVO has been designed to solve situations such
as urban accompaniment of people; route planning, navigation and execution; the exploration and recognition of
spaces or the manipulation of elements, among others.

The L3CAM camera was also presented. It offers better
features than cameras that are already on the market, as
it incorporates micromirrors for scanning (common components in video projectors). The camera contains LIDAR
technology, so it can determine the distance to an object
or surface using a pulsed laser beam and obtain high resolution images.
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The technology of the new camera, which is protected
with over ten patents, has been developed by the Centre
for Sensors, Instruments and Systems Development (CD6)
and the spin-off Beamagine, which emerged from CD6.
The results of other research projects were also presented
that are related with various aspects of smart cities, such
as the study and detection of areas of residential vulnerability in the city of Barcelona, a 3D architectural model
of the Nativity Façade of the Sagrada Família, carried out
by the Virtual Innovation in Modelling Architecture and
the City Lab (VIMAC), and new technologies for buildings
that are more efficient and respectful of the environment,
developed by the Renewable Electrical Energy Systems
centre (SEER).
In addition, the UPC presented examples of innovative
technology for hydrogen production using sunlight, developed by the Nanoengineering of Materials Applied to
Energy (NEMEN), and a system for recovering valuable
metals from electronic waste such as mobile phones,
designed by the Smart Sustainable Resources research
group (SSR).
Other projects that were presented include a new solar
generator based on the FRESNEL concentration system,
developed by the Heat and Mass Transfer Technological
Center (CTTC); a social media platform for raising awareness of rare paediatric diseases (Share4Rare), developed
by the Bioinformatics and Biomedical Signals Laboratory of the Research Centre for Biomedical Engineering
(CREB), and an application for measuring ionising radiation, developed by the same centre.

05 / Highlights / Spin-offs

Steering Machines: mobility and versatility 360º
The Center for Industrial Equipment Design (CDEI UPC)
has created the spin-off Steering Machines to market
an omnidirectional platform that facilitates the mobility
of a product over any kind of ground with any load. The
technology was developed by CDEI and is patented.
The product of Steering Machines, MOBY, consists of a
robotic platform, or mobile base, capable of moving in
all directions and orientations, without the need to maneuver. One of the main advantages is that it reduces
the space required to make trajectories, increases the
ability to adapt to different environments and facilitates
interaction with different machines. Another innovation
is the use of conventional wheels, and not special ones
as before, which gives the platform a greater load capacity and mechanical simplicity, and, consequently, a
lower need for maintenance. Also, thanks to conventional wheels, it can be adapted to circulate on any surface.

The Steering Machines platform could be used by automation engineers and in automated lines in factories or
warehouses, as a component that facilitates transport
of products from one point to another. MOBY can also
be used by robotics companies as a base on which to
mount their robots, so that they have the highest level
of manoeuvrability and robustness, and the capacity to
circulate outside.
The first prototype was presented at Smart City Expo
World Congress 2018.

The Steering Machines product, MOBY, consists of a robotic platform or mobile base that can move in all directions and orientations without the need for manoeuvring.
One of its main advantages is that it needs less space
for trajectories. It also has a greater capacity to adapt
to different environments and easier interaction with
other machines. Another innovation is the introduction
of standard wheels, rather than the special ones that
have been used to date. This gives the platform better
load capacity and mechanical simplicity, with the resulting lower need for maintenance. In addition, due to the
conventional wheels, it can be adapted to circulate on
any surface.
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Steering Machines, best start-up in Barcelona
Activa’s acceleration programme
Steering Machines has successfully concluded its phase
in the support programme for entrepreneurial projects
with a high technology impact in the Barcelona Activa
acceleration programme, winning the prize of the best
start up.
During the event in which ten companies participated the
candidates presented their work before a panel of experts from the university academic sector, innovation and
financial entities. Steering Machines and its mobile platform MOBY was selected as the best project in the edition, after analysing aspects such as the business model,
the technological quality, feasibility and social impact.
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The spin-off Health xCode wins first Prize
at Creatic 2019
The spin-off of the Biomedical Engineering Research
Center (CREB UPC) Health xCode received the 2019 Creatic Award for the best business initiative in the field of
technology and innovation within the framework of the
Entrepreneurship Night. Health Xcode has developed a
solution that maximises performance and improves people’s health through a DNA analysis combined with artificial intelligence. The initiative won €12,000 and a 50%
discount for the first year in the TecnoCampus Mataró
business incubator.
The Health Xcode team is led by Alex Perera (CREB UPC
director). Other participants are the direct of genetics
and complex diseases at the Hospital Santa Cruz y San
Pablo, Doctor José Manuel Soria, and the biochemist and
elite sportsperson, Emma Roca. The award was collected by Pol Cervera, the company’s operations manager.
The award ceremony was held at TecnoCampus Mataró.
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MiWendo Solutions: a new spin-off to improve
the early detection of colorectal cancer
A new company has been launched whose aim is to make
the early detection of colorectal cancer faster and more
efficient. The company is MiWEndo Solutions, a spin-off
promoted by the BCN Medtech research unit of the Pompeu Fabra University (UPF), in collaboration with the Universitat Politècnica de Catalunya • BarcelonaTech (UPC),
Hospital Clínic and the Catalan Institution for Research
and Advanced Studies (ICREA).
In order to detect colorectal cancer in the early stages,
when it is easier to treat and can be cured, screening
programs are used. Screening ends with a colonoscopy,
during which doctors use a camera to check whether there
are any polyps in the patient’s colon. If any are found, they
are removed to stop them from developing into cancer.
The problem is that these lesions are not always easy to
find because of the limited visibility in colonoscopies.
The solution that is being developed by MiWEndo Solutions will address this problem using a low-cost medical
device that can be used during colonoscopies to facilitate
the identification of malignant polyps, precursors of cancer, using microwave technology.
This small accessory is placed at the end of colonoscopes
and has a set of sensors that can be used to scan the large
intestine. When a polyp is found, the device immediately
notifies doctors so that they can locate the polyp visually,
as they do with a standard colonoscope.
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Therefore, the device will be compatible with the methods
that are used currently for colonoscopies and will have
various advantages. It will detect polyps automatically.
Consequently, its capacity does not depend on the visibility during the intervention or the doctor’s experience.
In addition, an immediate diagnosis of the state of polyps
will mean that the urgency of each case can be determined rapidly, to prioritise patients with the most serious
disease. In the long-term, this could alleviate the workload of hospital pathology departments, which currently
have to analyse a large number of samples.
The promoters of the project have already produced a
functional prototype. Now, the aim of the company is to
develop the product, do the required clinical trials and
adapt the device to requirements so that it can be marketed from mid-2023 in Europe, the United States and
Japan.

05 / Highlights / Spin-offs

Datision, solucions amb intel·ligència artificial
per a la indústria
The Institute of Robotics and Industrial Informatics
(IRI CSIC-UPC) has launched the spin-off Datision to
provide solutions for Industry 4.0 by implementing artificial intelligence (AI) algorithms. These technologies
improve production processes, increase the profitability
of companies, support decision making, achieve differentiation through innovation and use data monetisation
through advanced data analysis.
Datision was created in 2018 and launched in 2019 by
Guillem Alenyà and Sergi Foix, researchers at IRI CSICUPC; the research, development and innovation company GDE; and various private entrepreneurs with considerable experience in this area.
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Participación en redes

Organizaciones

Clústers
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Coordinación técnica de

Formamos parte de

Somos partners de estos eventos
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07

Comunication

07 / Comunication

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

Newsletter

Blog

We publish a monthly newsletter in three languages.

We publish a technology blog to share experiences
andprovide information on knowledge, technology andinnovation. The blog is open to participation and aims
tobring 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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