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Foreword

6

La Salle Research

It is with great satisfaction that I present the compilation of the most relevant research
work that has been carried out in recent years at the La Salle-Universitat Ramon Llull
(URL). The efforts of our teaching and research staff have brought about a rich variety
of work in many knowledge areas of current interest, particularly in the field of new
technologies.

Our research and technology transfer work focuses mainly on the fields of Acoustics,
Architecture and Building Engineering, Business Administration and Management,
Computer Science, Education Technologies and Information and Communication Tech-
nologies. All of which are knowledge areas of great interest for today’s society.

Although our researchers are also involved in the preparation and delivery of courses in
our academic programmes, they devote a substantial amount of their time to research.
The knowledge that our faculty acquires through their research activity undoubtedly
enriches our educational programmes. The synergies produced between education and
research are especially relevant in the Final Degree or Master’s projects and in the Doc-
toral Theses, which offer our students the opportunity to progressively take on an active
role in the projects led by the research groups.

Most of the research projects have been funded by competitive grants, awarded by
either national or European organizations. Similarly, the majority of the projects been
carried out in fruitful collaboration with other universities and research centres, with
both national and international scope. Other projects have been carried out with

the financial support of banks and private companies. In addition to these external
resources, La Salle-URL devotes a very important part of its budget to supporting re-
search work.

Research activity is managed by our specialized groups, all of which are officially recog-
nized by the Government of Catalonia. Collaboration among them may be inter-group
or, as is increasingly the case, transversal across groups. In a bid to promote this trans-
versality, a new space has been created on campus named the "Internet of Things Insti-
tute of Catalonia" (I0TiCAT) with the objective of promoting cross-cutting research and
meeting the knowledge transfer needs of the business sector. A considerable area (2,000
m?) is devoted to this Institute which provides all the infrastructure necessary (open-
plan office space, meeting rooms and exhibition spaces equipped with the latest tech-
nology) to foment and develop our research.

We hereby provide a comprehensive summary of the research and technology transfer
work carried out on La Salle-URL, a centre which is open to collaboration with other
groups and research organizations that may be interested in areas that coincide with, or
are related to, our research activities.

Dr. Josep Marti

Faculty Dean and Head of Research (2014-2019)
Member of the Board of Trustees

La Salle-Universitat Ramon Llull

Foreword



La Salle Research

The research at La Salle is carried out by six multidisciplinary research groups:

DS4DS - Data Science for the Digital Society

GREITM - Entrepreneurship, Management and Innovation
GRETEL - Technology Enhanced Learning

GRITS - Internet Technologies and Storage

GTM - Media Technologies

IAR - Integrated Architectural Research

These groups develop their activities along twenty lines of research:

Acoustics

Active learning methodologies

Artificial Intelligence, machine learning and applications to data analysis
Cloud computing and storage

Data science for business management

Data science for high energy physics

Design and construction processes and tools
Educational data analytics

Future network architectures

Human-computer interaction

Interfirm dependencies

Methodologies in hybrid technologies
Organisational capabilities

Pedagogical innovation in architectural education
Remote IoT

Signal processing

STEAM education

Sustainable built and living environments

User experience

Value propositions

The joint research work encompass three areas:
+ Knowledge enhancing technologies

+ Transdisciplinary Teaching and Learning
+ Sustainability and well-being

La Salle Research




DS4DS:

LINES

Artificial intelligence, machine learning and
applications to data analysis —38

Data science for business management —40

Data science for high energy physics —41

PROJECTS

LHCb-EAST: Search for flavoured new physics
with the LHCb experiment at CERN —88

SMART DATA: Smart data discovery and natu-
ral language generation for the performance of
digital media —110

PHD THESES

The following tables show the relationships between La Salle research areas, lines,
groups and outputs —projects, knowledge and technology transfer (K&TT) transfer,

Applying consensus to obtain
objective concept mappings —151

Coordination dynamics in disaster response
operations. A network based discrete event
analysis —155

Coprocessor integration for real-

time event processing in particle physics
detectors —156

Facing on-line challenges using
learning classifier systems —158

Study of B-hadron decays into two hadrons
and a photon at LHCb and first observation of
b-baryon radiative decays —171

GREITM:

LINES

Interfirm dependencies —46
Organisational capabilities —48

Value propositions —55

PROJECTS

NIR-VANA: Enhancing SME innovation capacity
by providing better innovation support —90

NITIMesr: A networked and IT-enabled firm’s
perspective on crisis management —92

K&TT

SOCIAL MEDIA: The future scenarios
of customer relationship management
in a social media environment —144

PHD THESES

A priori knowledge and the identification of
opportunities for technological entrepreneur-
ship. The complementary role of business and
entrepreneurship knowledge —148

Architecting purpose-driven improvisation
towards organizational effectiveness in extre-
me environments. Case narratives from organi-
zations during typhoon Haiyant —152

Do entrepreneurs Link(ed)-in? Exploring en-
trepreneurs’ usage of social media to manage
social capital —157

Improving creativity training. An examination
of the effects of delivery method and problem
realism on creative performance in post-trai-
ning ideation —162

Turn on, tune in, drop out? Exploring the venture
emergence in technology-based firms —174

doctoral theses— and reveal the transdisciplinary dimension of current research
and point out direct
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GRETEL:

LINES

Active learning methodologies —37
Educational data analytics —43
Methodologies in hybrid technologies —47
STEAM education —52

User experience —54

PROJECTS

GAMEA4CITY 3.0: Gamification for the urban
design education and its integration with
public participation —78

LEARNING4WORK: Enhancing motivation and
performance of professional training students
based on immersive methods in international
environments —86

K&TT

EDUENGINY: Promoting engineering thinking,
problem-solving, and STEAM education through
robotic technology —126

PHD THESES

Analytical study of the final project of a buil-
ding engineering undergraduate programme.
Optimization of the connections between lear-
ning activities and competences demanded by
the profession and society —149

Contributions to active learning based on Mi-
shra and Koehler's technological, pedagogical
and curricular model —154

New visualization technologies for enhanced
architecture representation in education —165
Technology enhanced learning and gamifica-
tion for teaching and learning innovation —173

GRITS:

Cloud computing and storage —39

GTM:

Acoustics —36

& Future network architectures —44 ¢, Human-computer interaction —45
= =
— Remote loT —50 = Signal processing —51
ATHIKA: Advanced training in health BEAT AS ONE: Empathic interactions —60
innovation knowledge alliance —58 BUILT2SPEC: Built to specifications: Self-ins-
ENVISERA: Optimized HF transmission for pection, 3-D modelling, management and quali-
near vertical incidence skywave (NVIS) links for ty-check tools for the 21st century —62
remote sensors in Antarctica —70 DRAWIT: Interacting with connected devices
FINESCE: Future Internet Smart utility through a drawable user interface —64
services —76 DYNAMAP: Dynamic acoustic mapping: Deve-
INTEGRIS: Intelligent electrical grid sensor lopment of low-cost sensors networks for real
communications —84 time noise mapping —66
SHECLOUD: Smart hybrid enterprise cloud —106 EUNISON: Extensive unified-domain
,, SloT: Homogenization of the heterogeneity of simulation of the human voice —74
& smart objects in the Internet of Things —108 GENIOVOX: Computational generation of
w . -
3 SPRINT 4.0: Strategic partnership for Industry expressive voice —80
& 4.0 innovation advanced training —112 HOMESOUND: Real-time audio event detection
" " based on high performance computing for beha-
BUSAN SMART CITY: Sasang district £5 viour and surveillance remote monitoring —82
regeneration —122 i . . .
3 VLEO: Interactions between a virtual social
ESTRIS: Innovation strategy in cybersecurity % character and a social robot —114
roadmap —128
I ICT NETWORKS CONSULTANCY: Technologi- BAXI: Home comfort control by means of
€ cal consultancy on ICT for smart grid —132 wearables —120
GEOMORFACE: Non-invasive facial
Application of service composition mecha- biomarkers of mental illness —130
nisms to_ Future Networks architectures and MYROOT: Image processing algorithms for
smart grids —150 . .
arabidopsis root measurment — 136
Fron? cfluster datal:?ases to cloud storage. - PEPPER-HEALTH: Robotics to suport the
Providing transactional support on the cloud =)
< health sector —142
—159
Intelligent tutoring of learning virtual Graph theory applied to transmission path
g communities —164 problems in vibroacoustics —161
E Oblique sounding and HF communication Numerical production of vowels and
a techniques for very long-haul ionospheric links diphthongs using finite element methods — 166
o —167 Perceptually-based signal features for environ-
% mental sound classification —168
%]
2 Prosodic and voice quality cross-language
E analysis of storytelling expressive categories
Z oriented to text-to-speech synthesis —170

IAR:

LINES

Design and construction processes
and tools —42

Pedagogical innovation in architectural
education —49

Sustainable built and living environments —53

PROJECTS

ENERSI: Energy services platform based on
the integration and analysis of data from multi-
ple sources —68

ERAM: Strategies for the sustainable regene-
ration of tourist settlements on the Mediterra-
nean coast —72

OIKONET: A global multidisciplinary network
on housing research and learning —94

OPEN CITY DATA: Spanish thematic network
of open data in smart cities —96

OPTEEMAL: Optimised energy efficient design
platform for refurbishment at district level —98
OPTIMUS: Optimising the energy use in cities
with smart decision support systems —100
PROHABIT: Multidisciplinary analysis

of the lived environment to promote the imple-
mentation of the right to the city —102
SEMANCO: Semantic tools for carbon reduc-
tion in urban planning —104

K&TT

BAUKOM: Web platform based on BIM
technologies to improve the design, manu-
facturing and commercialization of precast
concrete structural components —118
COMMUNITY ANALYTICS TOOL: Tools for
social media analysis —124

MARESME MOBILITY INFRASTRUCTURES:
Study for the urban and landscape integra-
tion of the mobility infrastructures in the
littoral of Maresme (Barcelona) —134

OPEN SANT CUGAT: Integrated urban energy
information system —138

PALAMOS HARBOUR: Proposals for the
urban and architectonic development of the
harbour of Palamés —140

PHD THESES

Architecture for informal tourism. Campsi-
tes as a temporary occupation model in the
Catalan littoral landscape —153

From modern architecture to digital archi-
tecture. The influence of the industrial and
informational revolutions on the architectural
production and culture —160

Integration of building product data with BIM
modelling. A semantic-based product catalo-
gue and rule checking system —163

Performance-based design in architecture.
Design strategies to improve the energy
efficiency of buildings —169

Supporting tools for automated generation
and visual editing of relational-to-ontology
mappings —172



Research Areas

The ultimate aim of the work carried out by the
groups is to achieve a transdisciplinary knowledge
exemplified in three broad research areas

-----

Knowledge Enhancing Technologies
Transdisciplinary Teaching and Learning
Sustainability and Well-being

Research Areas 13
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DS4Ds:

Artificial intelligence, machine learning and
applications to data analysis

Data science for business management

Data science for high energy physics

GREITM:

Interfirm dependencies
Organisational capabilities

Value propositions

LHCb-EAST: Search for flavoured new

physics with the LHCb experiment at CERN
SMART DATA: Smart data discovery and natu-
ral language generation for the performance of
digital media

NIR-VANA: Enhancing SME innovation capacity
by providing better innovation support
NITIMesr: A networked and IT-enabled firm’s
perspective on crisis management

GRETEL:

Active learning methodologies
Educational data analytics
Methodologies in hybrid technologies
STEAM education

User experience

GRITS:

Cloud computing and storage
Future network architectures

Remote loT

GTM:

Acoustics
Human-computer interaction

Signal processing

Applying consensus to obtain

objective concept mappings

Coordination dynamics in disaster response
operations. A network based discrete event
analysis

Coprocessor integration for real-

time event processing in particle physics
detectors

Facing on-line challenges using
learning classifier systems

Study of B-hadron decays into two hadrons
and a photon at LHCb-EAST and first observa-
tion of b-baryon radiative decays

SOCIAL MEDIA: The future scenarios
of customer relationship management
in a social media environment

A priori knowledge and the identification of
opportunities for technological entrepreneurs-
hip. The complementary role of

business and entrepreneurship knowledge

Architecting purpose-driven improvisation
towards organizational effectiveness in extre-
me environments. Case narratives from organi-
zations during typhoon Haiyant

Do entrepreneurs Link(ed)-in? Exploring en-
trepreneurs’ usage of social media to manage
social capital

Improving creativity training. An examination
of the effects of delivery method and problem
realism on creative performance in post-trai-
ning ideation

Turn on, tune in, drop out? Exploring the venture
emergence in technology-based firms

Knowledge Enhancing Technologies

GAMEA4CITY 3.0: Gamification for the urban
design education and its integration with
public participation

LEARNING4WORK: Enhancing motivation and
performance of professional training students
based on immersive methods in international
environments

EDUENGINY: Promoting engineering thinking,
problem-solving, and STEAM education through
robotic technology

Analytical study of the final project of a buil-
ding engineering undergraduate programme.
Optimization of the connections between lear-
ning activities and competences demanded by
the profession and society

Contributions to active learning based on Mi-
shra and Koehler's technological, pedagogical
and curricular model

New visualization technologies for enhanced
architecture representation in education
Technology enhanced learning and gamifica-
tion for teaching and learning innovation

ATHIKA: Advanced training in health
innovation knowledge alliance

ENVISERA: Optimized HF transmission for
near vertical incidence skywave (NVIS) links for
remote sensors in Antarctica

FINESCE: Future Internet Smart utility
services

INTEGRIS: Intelligent electrical grid sensor
communications

SHECLOUD: Smart hybrid enterprise cloud
SloT: Homogenization of the heterogeneity of
smart objects in the Internet of Things

SPRINT 4.0: Strategic partnership for Industry
4.0 innovation advanced training

BUSAN SMART CITY: Sasang district
regeneration

ESTRIS: Innovation strategy in cybersecurity
roadmap

ICT NETWORKS CONSULTANCY: Technologi-
cal consultancy on ICT for smart grids

Information and communication technologies are transforming our cognitive capacities
as they expand our memory by providing access to unlimited information while open-
ing up new paths for creativity and expression. The knowledge production that takes
place in organizations —companies, administrations, and educational institutions— is
undergoing a deep transformation due to the integration of digital technologies. Big
data analysis offer new insights which help to understand the underlying complexity

of systems in cross-disciplinary domains. Knowledge representation techniques —such
as those based on the Semantic Web— facilitate the transformation of information into
knowledge. La Salle researchers are contributing to expanding knowledge beyond es-
tablished physical, organizational and disciplinary limits, by blending technological and
human capacities in multiple domains: Business, education, architecture and planning,
computer science, and engineering.
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Application of service composition mecha-
nisms to Future Networks architectures and
smart grids

From cluster databases to cloud storage.
Providing transactional support on the cloud
Intelligent tutoring of learning virtual
communities

Oblique sounding and HF communication tech-
niques for very long-haul ionospheric links

BEAT AS ONE: Empathic interactions
BUILT2SPEC: Built to specifications: Self-ins-
pection, 3-D modelling, management and
quality-check tools for the 21st century
DRAWIT: Interacting with connected devices
through a drawable user interface

DYNAMAP: Dynamic acoustic mapping: Deve-
lopment of low-cost sensors networks for real
time noise mapping

EUNISON: Extensive unified-domain
simulation of the human voice

GENIOVOX: Computational generation of
expressive voice

HOMESOUND: Real-time audio event detection
based on high performance computing for
behaviour and surveillance remote monitoring
VLEO: Interactions between a virtual social
character and a social robot

IAR:

Design and construction processes
and tools

Pedagogical innovation in architectural edu-
cation

Sustainable built and living environments

BAXI: Home comfort control by means of
wearables

GEOMORFACE: Non-invasive facial
biomarkers of mental illness

MYROOT: Image processing algorithms for
arabidopsis root measurment

PEPPER-HEALTH: Robotics to suport the
health sector

ENERSI: Energy services platform based on
the integration and analysis of data from mul-
tiple sources

ERAM: Strategies for the sustainable regenera-
tion of tourist settlements

on the Mediterranean coast

OIKONET: A global multidisciplinary network
on housing research and learning

OPEN CITY DATA: Spanish thematic network
of open data in smart cities

OPTEEMAL: Optimised energy efficient design
platform for refurbishment at

district level

OPTIMUS: Optimising the energy use in cities
with smart decision support systems
PROHABIT: Multidisciplinary analysis

of the lived environment to promote the imple-
mentation of the right to the city

SEMANCO: Semantic tools for carbon reduc-
tion in urban planning

Graph theory applied to transmission path
problems in vibroacoustics

Numerical production of vowels and
diphthongs using finite element methods
Perceptually-based signal features for environ-
mental sound classification

Prosodic and voice quality cross-language
analysis of storytelling expressive categories
oriented to text-to-speech synthesis

BAUKOM: Web platform based on BIM
technologies to improve the design, manu-
facturing and commercialization of precast
concrete structural components
COMMUNITY ANALYTICS TOOL: Tools for
social media analysis

MARESME MOBILITY INFRASTRUCTURES:
Study for the urban and landscape integra-
tion of the mobility infrastructures in the
littoral of Maresme (Barcelona)

OPEN SANT CUGAT: Integrated urban energy
information system

PALAMOS HARBOUR: Proposals for the
urban and architectonic development of the
harbour of Palamés

Architecture for informal tourism. Campsi-
tes as a temporary occupation model in the
Catalan littoral landscape

From modern architecture to digital archi-
tecture. The influence of the industrial and
informational revolutions on the architectural
production and culture

Integration of building product data with BIM
modelling. A semantic-based product catalo-
gue and rule checking system

Performance-based design in architecture.
Design strategies to improve the energy
efficiency of buildings

Supporting tools for automated generation
and visual editing of relational-to-ontology
mappings



DS4Ds: GREITM:

Artificial intelligence, machine learning and Interfirm dependencies
applications to data analysis ¢ Organisational capabilities

Data science for business management Value propositions

Data science for high energy physics

GRETEL:

Active learning methodologies
Educational data analytics
Methodologies in hybrid technologies
STEAM education

User experience

o NIR-VANA: Enhancing SME innovation capacity 3
LHCb-EAST: Search for flavoured new 5 by providing better innovation support 3
physics with the LHCb experiment at CERN NITIMesr: A networked and IT-enabled firm’s
SMART DATA: Smart data discovery and natu- perspective on crisis management
ral language generation for the performance of
digital media SOCIAL MEDIA: The future scenarios

of customer relationship management 0

Applying consensus to obtain in a social media environment 3
objective concept mappings 3

Coordination dynamics in disaster response A priori knowledge and the identification of

GAMEA4CITY 3.0: Gamification for the urban
design education and its integration with
public participation

LEARNING4WORK: Enhancing motivation and
performance of professional training students
based on immersive methods in international
environments

opportunities for technological entrepreneurs-
hip. The complementary role of
business and entrepreneurship knowledge

operations. A network based discrete event
analysis

Coprocessor integration for real- . . . . -
Architecting purpose-driven improvisation

EDUENGINY: Promoting engineering thinking,
problem-solving, and STEAM education through
robotic technology

time event processing in particle physics

towards organizational effectiveness in extre-
detectors

me environments. Case narratives from organi-

Facing on-line challenges using zations during typhoon Haiyant

learning classifier systems . . i
Do entrepreneurs Link(ed)-in? Exploring en-

trepreneurs’ usage of social media to manage
social capital

Study of B-hadron decays into two hadrons
and a photon at LHCb and first observation of

b-baryon radiative decays . .. - L
Improving creativity training. An examination

of the effects of delivery method and problem
realism on creative performance in post-trai-
ning ideation

HESES
) THESES

Turn on, tune in, drop out? Exploring the venture
emergence in technology-based firms T

Transdisciplinary Teaching and Learning

Today, all levels of education, from primary school to higher education institutions,
are undergoing a continuous process of renewal in order to —on the one hand— re-
spond to the societal and technological changes that are occurring on a global scale
while —on the other hand— contribute to the formation of individuals with the capaci-
ty to positively transform the world. Within this dialectical framework —between pre-
serving and expanding the basic principles of humanistic education, while exploiting
the potential of the available technologies— it is vital to constantly rethink and trans-
form the way we learn and teach in order to keep education aligned with society. Re-
search on transdisciplinary teaching and learning at La Salle aims to create innovative
learning spaces that bring together human-based and technology-based education.
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Analytical study of the final project of a buil-
ding engineering undergraduate programme.
Optimization of the connections between lear-
ning activities and competences demanded by
the profession and society

Contributions to active learning based on Mi-
shra and Koehler's technological, pedagogical
and curricular model

New visualization technologies for enhanced
architecture representation in education

Technology enhanced learning and gamifica-
tion for teaching and learning innovation

GRITS:

Cloud computing and storage
Future network architectures

Remote loT

GTM:

Acoustics
Human-computer interaction

Signal processing

PROJE

ATHIKA: Advanced training in health
innovation knowledge alliance

ENVISERA: Optimized HF transmission for
Near Vertical Incidence Skywave (NVIS) links
for remote sensors in Antarctica

FINESCE: Future Internet Smart utility
services

INTEGRIS: Intelligent electrical grid sensor
communications

SHECLOUD: Smart hybrid enterprise cloud
SloT: Homogenization of the heterogeneity of
smart objects in the Internet of Things

SPRINT 4.0: Strategic partnership for Industry
4.0 innovation advanced training

BUSAN SMART CITY: Sasang district
regeneration

ESTRIS: Innovation strategy in cybersecurity
roadmap

ICT NETWORKS CONSULTANCY: Technologi-
cal consultancy on ICT for smart grids

HESES

Application of service composition mecha-
nisms to Future Networks architectures and
smart grids

From cluster databases to cloud storage.
Providing transactional support on the cloud
Intelligent tutoring of learning virtual
communities

Oblique sounding and HF communication tech-
niques for very long-haul ionospheric links

BEAT AS ONE: Empathic interactions
BUILT2SPEC: Built to specifications: Self-ins-
pection, 3-D modelling, management and
quality-check tools for the 21st century
DRAWIT: Interacting with connected devices
through a drawable user interface

DYNAMAP: Dynamic acoustic mapping: Deve-
lopment of low-cost sensors networks for real
time noise mapping

EUNISON: Extensive unified-domain
simulation of the human voice

GENIOVOX: Computational generation of
expressive voice

HOMESOUND: Real-time audio event detection
based on high performance computing for
behaviour and surveillance remote monitoring
VLEO: Interactions between a virtual social
character and a social robot

BAXI: Home comfort control by means of
wearables

GEOMORFACE: Non-invasive facial
biomarkers of mental illness

MYROOT: Image processing algorithms for
arabidopsis root measurment

PEPPER-HEALTH: Robotics to suport the
health sector

Graph theory applied to transmission path
problems in vibroacoustics

Numerical production of vowels and
diphthongs using finite element methods
Perceptually-based signal features for environ-
mental sound classification

Prosodic and voice quality cross-language
analysis of storytelling expressive categories
oriented to text-to-speech synthesis

IAR:

LINES

Design and construction processes
and tools

Pedagogical innovation in architectural edu-
cation

Sustainable built and living environments

ENERSI: Energy services platform based on
the integration and analysis of data from mul-
tiple sources

ERAM: Strategies for the sustainable regenera-
tion of tourist settlements

on the Mediterranean coast

OIKONET: A global multidisciplinary network
on housing research and learning

OPEN CITY DATA: Spanish thematic network
of open data in smart cities

OPTEEMAL: Optimised energy efficient design
platform for refurbishment at

district level

OPTIMUS: Optimising the energy use in cities
with smart decision support systems
PROHABIT: Multidisciplinary analysis

of the lived environment to promote the imple-
mentation of the right to the city

SEMANCO: Semantic tools for carbon reduc-
tion in urban planning

BAUKOM: Web platform based on BIM
technologies to improve the design, manu-
facturing and commercialization of precast
concrete structural components
COMMUNITY ANALYTICS TOOL: Tools for
social media analysis

MARESME MOBILITY INFRASTRUCTURES:
Study for the urban and landscape integra-
tion of the mobility infrastructures in the
littoral of Maresme (Barcelona)

OPEN SANT CUGAT: Integrated urban energy
information system

PALAMOS HARBOUR: Proposals for the
urban and architectonic development of the
harbour of Palamés

Architecture for informal tourism. Campsi-
tes as a temporary occupation model in the
Catalan littoral landscape

From modern architecture to digital archi-
tecture. The influence of the industrial and
informational revolutions on the architectural
production and culture

Integration of building product data with BIM
modelling. A semantic-based product catalo-
gue and rule checking system

Performance-based design in architecture.
Design strategies to improve the energy
efficiency of buildings

Supporting tools for automated generation
and visual editing of relational-to-ontology
mappings



DS4Ds: GREITM: GRETEL:

Artificial intelligence, machine learning and Interfirm dependencies Active learning methodologies

applications to data analysis

Organisational capabilities Educational data analytics

Data science for business management Value propositions

Methodologies in hybrid technologies
STEAM education

User experience

Data science for high energy physics

NIR-VANA: Enhancing SME innovation capacity

LHCb-EAST: Search for flavoured new by providing better innovation support

GRITS:

Cloud computing and storage
Future network architectures

Remote loT

GTM:

Acoustics
Human-computer interaction

Signal processing

physics with the LHCb experiment at CERN

SMART DATA: Smart data discovery and natu-
ral language generation for the performance of
digital media

NITIMesr: A networked and IT-enabled firm’s
perspective on crisis management

GAMEA4CITY 3.0: Gamification for the urban
design education and its integration with
public participation

LEARNING4WORK: Enhancing motivation and
performance of professional training students
based on immersive methods in international
environments

SOCIAL MEDIA: The future scenarios
of customer relationship management
in a social media environment

Applying consensus to obtain
objective concept mappings

Coordination dynamics in disaster response A priori knowledge and the identification of

opportunities for technological entrepreneurs-
hip. The complementary role of
business and entrepreneurship knowledge

operations. A network based discrete event

X EDUENGINY: Promoting engineering thinking,
analysis

problem-solving, and STEAM education through

Coprocessor integration for real- robotic technology

Architecting purpose-driven improvisation

time event processing in particle physics

towards organizational effectiveness in extre-
detectors

me environments. Case narratives from organi-
zations during typhoon Haiyant

Analytical study of the final project of a buil-
ding engineering undergraduate programme.
Optimization of the connections between lear-
ning activities and competences demanded by
the profession and society

Facing on-line challenges using

learning classifier systems . i i
Do entrepreneurs Link(ed)-in? Exploring en-

trepreneurs’ usage of social media to manage
social capital

Study of B-hadron decays into two hadrons
and a photon at LHCb and first observation of

b-baryon radiative decays Contributions to active learning based on Mi-

shra and Koehler's technological, pedagogical
and curricular model

Improving creativity training. An examination

of the effects of delivery method and problem
realism on creative performance in post-trai-

ning ideation

New visualization technologies for enhanced
architecture representation in education
Turn on, tune in, drop out? Exploring the venture
emergence in technology-based firms

Technology enhanced learning and gamifica-
tion for teaching and learning innovation

Sustainability and Well-being

The quest for a sustainable environment has become a distinctive hallmark of our time.
Sustainable development encompasses economic, social, environmental challenges
which can only be addressed from a transdisciplinary perspective: To maintain econom-
ic growth while limiting the use of natural resources through a more efficient use of
energy; to make cities more liveable by improving environmental qualities; to create the
digital infrastructure needed to facilitate sustainable ways of living, and to foster citizen
participation in local governance, among other challenges. Making our world sustaina-
ble is a global effort that goes beyond existing political, cultural, and disciplinary bound-
aries. La Salle researchers are taking a systems approach to addressing the multiplicity
of the dimensions involved in sustainable development (building, planning, energy,
health, transport, technologies), and their interrelationships.
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ATHIKA: Advanced training in health
innovation knowledge alliance

ENVISERA: Optimized HF transmission for
near vertical incidence skywave (NVIS) links for
remote sensors in Antarctica

FINESCE: Future Internet Smart utility

services

INTEGRIS: Intelligent electrical grid sensor
communications

SHECLOUD: Smart hybrid enterprise cloud
SloT: Homogenization of the heterogeneity of
smart objects in the Internet of Things

SPRINT 4.0: Strategic partnership for Industry
4.0 innovation advanced training

BUSAN SMART CITY: Sasang district
regeneration

ESTRIS: Innovation strategy in cybersecurity
roadmap

ICT NETWORKS CONSULTANCY: Technologi-
cal consultancy on ICT for smart grids

Application of service composition mecha-
nisms to Future Networks architectures and
smart grids

From cluster databases to cloud storage.
Providing transactional support on the cloud
Intelligent tutoring of learning virtual
communities

Oblique sounding and HF communication tech-
niques for very long-haul ionospheric links

BEAT AS ONE: Empathic interactions
BUILT2SPEC: Built to specifications: Self-ins-
pection, 3-D modelling, management and
quality-check tools for the 21st century
DRAWIT: Interacting with connected devices
through a drawable user interface

DYNAMAP: Dynamic acoustic mapping: Deve-
lopment of low-cost sensors networks for real
time noise mapping

EUNISON: Extensive unified-domain
simulation of the human voice

GENIOVOX: Computational generation of
expressive voice

HOMESOUND: Real-time audio event detection
based on high performance computing for
behaviour and surveillance remote monitoring
VLEO: Interactions between a virtual social
character and a social robot

BAXI: Home comfort control by means of
wearables

GEOMORFACE: Non-invasive facial
biomarkers of mental iliness

MYROOT: Image processing algorithms for
arabidopsis root measurment

PEPPER-HEALTH: Robotics to suport the
health sector

Graph theory applied to transmission path
problems in vibroacoustics

Numerical production of vowels and
diphthongs using finite element methods
Perceptually-based signal features for environ-
mental sound classification

Prosodic and voice quality cross-language
analysis of storytelling expressive categories
oriented to text-to-speech synthesis

IAR:

NE

Design and construction processes
and tools

Pedagogical innovation in architectural edu-
cation

Sustainable built and living environments

ENERSI: Energy services platform based on
the integration and analysis of data from mul-
tiple sources

ERAM: Strategies for the sustainable regenera-
tion of tourist settlements

on the Mediterranean coast

OIKONET: A global multidisciplinary network
on housing research and learning

OPEN CITY DATA: Spanish thematic network
of open data in smart cities

OPTEEMAL: Optimised energy efficient design
platform for refurbishment at

district level

OPTIMUS: Optimising the energy use in cities
with smart decision support systems
PROHABIT: Multidisciplinary analysis

of the lived environment to promote the imple-
mentation of the right to the city

SEMANCO: Semantic tools for carbon reduc-
tion in urban planning

BAUKOM: Web platform based on BIM
technologies to improve the design, manu-
facturing and commercialization of precast
concrete structural components
COMMUNITY ANALYTICS TOOL: Tools for
social media analysis

MARESME MOBILITY INFRASTRUCTURES:
Study for the urban and landscape integra-
tion of the mobility infrastructures in the
littoral of Maresme (Barcelona)

OPEN SANT CUGAT: Integrated urban energy
information system

PALAMOS HARBOUR: Proposals for the
urban and architectonic development of the
harbour of Palamés

Architecture for informal tourism. Campsi-
tes as a temporary occupation model in the
Catalan littoral landscape

From modern architecture to digital archi-
tecture. The influence of the industrial and
informational revolutions on the architectural
production and culture

Integration of building product data with BIM
modelling. A semantic-based product catalo-
gue and rule checking system

Performance-based design in architecture.
Design strategies to improve the energy
efficiency of buildings

Supporting tools for automated generation
and visual editing of relational-to-ontology
mappings



Research Groups

Currently, there are six groups which conduct
research in diverse fields, including: Built environment,
business management, communications technologies,
educational technology, environmental engineering,
and knowledge engineering

DS4DS
— Data Science for the Digital Society

GREITM
- Entrepreneurship, Management and Innovation

GRETEL
— Technology Enhanced Learning

GRITS
— Internet Technologies and Storage

GTM
— Media Technologies

IAR
— Integrated Architectural Research

La Salle Research Research Groups



DS4DS - Data Science
for the Digital Society

The work of the DS4DS research group focuses on the
development and application of data science techniques and
on the analysis of their impact in the digital society. Their main
goal is to provide a holistic understanding of complex systems
using artificial intelligence, machine learning and statistical
techniques, and to assess the impact of the proposed solutions
in the society.

Data forms the basis of science, which is knowledge based on demonstrable and
reproducible data. Moreover, data lies at the heart of rational management and
decision-making. In our digital society, data have acquired an unprecedented value,
due to their increasing volume, availability and processing possibilities. Today, data
permeates all aspects of human activity and their use has social consequences, in
multiple domains, legal, cultural, and ethical.

In 2014, the European Commission launched an initiative to foster a data-driven
economy, which includes proposing strategic research agendas in the fields of big
data and artificial intelligence. In particular, the programme expects to boost the
development of predictive data analytics, data visualization, artificial intelligence
and decision-making software tools and algorithms. In line with the European
programme, both the Spanish and Catalan governments have set up artificial
intelligence strategies. The work carried out in the group is aligned with these
strategic plans.

DS4DSs has been officially recognized as research group by the Catalan Government
(2017 sGR 0920). It has also been recognized as a member of the tech-transfer
TECNIO Developers by AcCIO, the Agency for Business Competitiveness of the
Catalan Government.
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RESEARCH LINES

Artificial intelligence, machine
learning and applications to data
analysis

Data science for business
management

Data science for high energy physics

MEMBERS

Dr. Xavier Vilasis (Coordinator)
Dr. Miriam Calvo

Dr. Alessandro Camboni

Dr. Elisabet Golobardes

Dr. David Riu

Josep Petchamé

Joan Ramon Blaya

RESEARCH PROJECTS

LHCb-EAST: Search for flavoured new physics with the LHCb
experiment at CERN

DOCTORAL THESES

Applying consensus to obtain objective concept mappings

Coordination dynamics in disaster response operations.
A network based discrete event analysis

Coprocessor integration for real-time event processing
in particle physics detectors

SMART DATA: Smart data discovery and natural language
generation for the performance of digital media

Facing on-line challenges using learning classifier systems

Study of B-hadron decays into two hadrons and a photon at
LHCD and first observation of b-baryon radiative decays

Research Groups
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GREITM - Entrepreneurship,
Management and Innovation

The GREITM research group focuses on the impact of
digitalization on the organization, regarding the organizational
capabilities, value propositions and interfirm dependencies.
One of the main objectives of the research is to better
understand how the digital transformation affects the
management of firms and how new technology can help them
to create new value and develop a competitive edge.

The research of the group focuses on the challenges that firms are facing in the
digital era. Digitization is radically transforming the environment in which firms
operate. Digital platforms, ecosystems and value co-creation offer new opportunities
to transform not only the way organizations work, but their very nature. In this con-
text, the aim of the research is to find out in which ways SMEs can internalize inno-
vation management good practices, innovation trends have an impact on society,
top managers can reinvent work practices in the digital age, IT investment positively
influences firm performance, and new trends in project management can transform
the competitive environment. Recently, the World Economic Forum in Davos made
a pledge for a humane leadership in the Fourth Industrial Revolution; the research
carried out by the group is also dealing with this challenge.

Moreover, the group is concerned about wealth creation within the limits estab-
lished by the Sustainable Development Goals programme of the United Nations. In
this context, entrepreneurship needs to find innovative ways to maintain economic
growth and employability.

The research activity has been carried out through projects funded by cutting-edge
corporations, such as Euroleague and INDRA. Also, the group has participated as
partner in EU-funded projects. Through the NITIM international graduate school
on Networks, Information Technology and Innovation Management, GREITM is
collaborating with institutions in Denmark, France, Italy and United Kingdom. At
the global level, the group collaborates with leading institutions in Australia, Brazil,
Canada, Mexico, Peru, Philippines, and US, among others.

The scope of application of the research encompasses social media, smart cities,

Internet of Things, cloud services, big data, e-commerce, sports marketing, and dis-
tributed ledger technologies such as blockchain.
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RESEARCH LINES
Interfirm dependencies
Organisational capabilities

Value propositions

MEMBERS

Dr. Francesc Miralles (Coordinator)

Dr. Paul Fox

Dr. Didier Grimaldi

Dr. Kerem Gurses

Dr. Burgin Gugli

Dr. Haydar Sinan Hosadam
Dr. Christopher Kennett
Dr. Liliana Rocio Lépez

Dr. Laurentiu Neamtu

Dr. Eoin Phillips

Dr. Josep Miquel Piqué

Dr. Carla Riverola

Dr. Llewellyn D. W. Thomas
Dr. Hugo Zarco

Fatima Canseco
Alexander Chekanov
Marcela Garza

Juan Augusto Nihoul

GREITM started its activities in 2009. Then, it was recognized as an
emergent research group in the 2014 SGR call of the Catalan Govern-
ment, and later received acknowledgement as a pre-consolidated
research group in the 2017 call (2017 SGR 941). As part of the La Salle
R&D, the group holds a TECNIO certification as developer from the
Agency for Business Competitiveness of the Catalan Government.

RESEARCH PROJECTS

NIR-VANA: Enhancing SME innovation capacity by providing
better innovation support

KNOWLEDGE & TECHNOLOGY TRANSFER

SOCIAL MEDIA: The future scenarios of customer relationship
management in a social media environment

DOCTORAL THESES

A priori knowledge and the identification of opportunities for
technological entrepreneurship. The complementary role of
business and entrepreneurship knowledge

Architecting purpose-driven improvisation towards
organizational effectiveness in extreme environments. Case
narratives from organizations during typhoon Haiyant

Do entrepreneurs Link(ed)-in? Exploring entrepreneurs’ usage
of social media to manage social capital

NITIMesr: A networked and IT-enabled firm’s perspective on
crisis management

Improving creativity training. An examination of the effects of
delivery method and problem realism on creative performance
in post-training ideation

Turn on, tune in, drop out? Exploring the venture emergence in
technology-based firms

Research Groups
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GRETEL - Technology Enhanced
Learning

Information and communication technologies are being
applied at all educational levels with the aim of improving the
motivation and academic performance of students. The group
is dedicated to the investigation of the implications of applying
these technologies throughout all the learning phases: Design,
implementation, verification and evaluation.

The objectives of the research carried out by the group are: Devising, implement-
ing and evaluating innovative pedagogic methods and systems (which combine
technological and non-technological components) to improve the efficiency of the
educational experience; creating new methodologies (both for higher education
and for professional development) that exploit the potential of technology, in par-
ticular augmented and virtual visualization, robotics, and gamification or serious
games; and extending the experience gained in the research onto other pedagogic
contexts. The methods and techniques that are used in this research work include
active learning methodologies, visual and interactive technologies, social STEAM,
assessment and user experience (AUX) and learning and academic analytics

The group was founded in 2014 and it was first recognized as emerging group

by the quality assurance agency AGAUR from the Catalan Government, and then
awarded the label of pre-consolidated research group in 2017. The experience of
the group members covers a variety of fields, including engineering, history and
the arts.

In its five years of existence, the group has participated in European projects (H2020,
and Erasmus+). It has also been involved in three projects funded by the Spanish RDI
plan, in two of them as partner and in one as coordinator. As a result of the activities
carried out in these projects, the group has been able to develop a know-how in gam-
ification, AUX, learning analytics and virtual visualization. The group has developed
an intense dissemination activity, orqanising international conferences, publishing
articles in specialized journals, and editing books.

GRETEL - Group of Research on Technology Enhanced Learning has been officially
recognized as research group by the Catalan Government (2017 SGR 934). It has also
been recognized as a member of the tech-transfer TECN10 Developers by ACCIO,
the Agency for Business Competitiveness of the Catalan Government.
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RESEARCH LINES
Active learning methodologies
Educational data analytics

Methodologies in hybrid
technologies

STEAM education

User experience

MEMBERS

Dr. David Fonseca (Coordinator)
Dr. Ignasi Iriondo

Dr. Elena Jurado

Dr. José Antonio Montero

Dr. Silvia Necchi

Dr. Enric Pefha

Dr. Ricardo Torres

Dr. Sergi Villagrasa

Maria Alsina

Daniel Amo

Alia Besné

Carles Campanya

Helena Martin

Roger Olivella

Ménica V. Sanchez-Sepulveda
David Simén

Eduard de Torres

Guillem Villa

Eva Villegas

RESEARCH PROJECTS

GAMEA4CITY 3.0: Gamification for the urban design education
and its integration with public participation

KNOWLEDGE & TECHNOLOGY TRANSFER

EDUENGINY: Promoting engineering thinking, problem-solving,
and STEAM education through robotic technology

DOCTORAL THESES

Analytical study of the final project of a building engineering
undergraduate programme. Optimization of the connections
between learning activities and competences demanded by the
profession and society

Contributions to active learning based on Mishra and Koehler's
technological, pedagogical and curricular model

LEARNING4WORK: Enhancing motivation and performance of
professional training students based on immersive methods in
international environments

New visualization technologies for enhanced architecture
representation in education

Technology enhanced learning and gamification
for teaching and learning innovation

Research Groups
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GRITS - Internet Technologies
and Storage

The research group in Internet Technologies and Storage
(GRITS) works on the cutting edge key enabler technologies

which are needed for the future digital transformation including:

internet of things (loT), cloud computing, cyber security, big
data, advanced antennas, future network architecture (FNA)
and web of things (WoT). Moreover, the research includes the
application of these technologies in smart electricity networks,
smart cities, industry 4.0 and ehealth.

In the field of future network architecture (FNA), the research of the group focuses
on developing new paradigms and Internet solutions for the efficient deployment
and integration of heterogeneous networks in different fields, such as smart grids,
smart cities, industrial internet of things (110T), media distribution and ambient
assistant living (AAL). IoT research covers some of the problems derived from dis-
tributed systems, such as the scalability of classical distributed databases, the ar-
chitecture of cloud storage environments, adaptive data partitioning schemes and
load balancing in high-capacity hybrid storage systems distributed in both private
and public clouds.

In recent years, the work of the research group has concentrated on the application
of web of things to the energy field, the so-called web of energy (WoE). Continuing
with the application of WoT to various domains, the next step is to contribute to the
development of the social internet of things (SIoT), and its application to the smart

grids and AAL. Furthermore, another objective of the research is to contribute to the

development of remote I0T (RI0T) in high frequency communications, to facilitate
connectivity with devices that are outside the coverage of operating networks, for
example, in the management of emergencies and disasters, or in the case of a crash
of the communication networks.

The application of 10T to cybersecurity constitutes another area for the development
of the research. Based on the experience acquired in the recent years, different solu-

tions for cybersecurity threats that integrate SIoT and RIoT, cloud/fog systems and
FNA are being explored. Further work along this line will focus on the feasibility of
cloud computing and software-defined networking (SDN) to prevent security threats
and apply protection measures.
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RESEARCH LINES
Cloud computing and storage
Future network architectures

Remote loT

MEMBERS

Dr. Agustin Zaballos (Coordinator)
Dr. David Badia

Dr. Anna Carreras
Dr. Guiomar Corral
Dr. Joan Navarro

Dr. Joan Lluis Pijoan
Dr. David Vernet
Alan Briones

Victor Caballero
Adria Mallorqui
Josep Maria Maso
Joaquim Porté

Julia Sanchez

GRITS has been officially recognized as a research group by the Catalan Government
(2017 SGR 977). It has also been recognized as a member of the tech-transfer TECNIO
Developers by Acc10, the Agency for Business Competitiveness of the Catalan Gov-

ernment.

RESEARCH PROJECTS
ATHIKA: Advanced training in health innovation
knowledge alliance

ENVISERA: Optimized HF transmission for near vertical
incidence skywave (NVIS) links for remote sensors
in Antarctica

FINESCE: Future Internet smart utility services

KNOWLEDGE & TECHNOLOGY TRANSFER

BUSAN SMART CITY: Sasang district regeneration

ESTRIS: Innovation strategy in cybersecurity roadmap

DOCTORAL THESES

Application of service composition mechanisms to Future

Networks architectures and smart grids

From cluster databases to cloud storage. Providing
transactional support on the cloud

INTEGRIS: Intelligent electrical grid sensor communications
SHECLOUD: Smart hybrid enterprise cloud

SloT: Homogenization of the heterogeneity of smart
objects in the Internet of Things

SPRINT 4.0: Strategic partnership for Industry 4.0 innovation
advanced training

ICT NETWORKS CONSULTANCY: Technological consultancy on
ICT for smart grids

Intelligent tutoring of learning virtual communities

Oblique sounding and HF communication techniques for very
long-haul ionospheric links

Research Groups
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GTM - Media Technologies

The research group on Media Technologies focuses on the
interactions between human beings, machines and their
environments. The research activities cut across various fields,
including acoustics, signal processing, human-computer
interaction and animation. From simulating the physics of voice
to designing social robots as companions, through the real-time
identification of urban sounds, researchers of the group have
developed technological solutions in areas such as healthcare,
smart cities, transportation, sustainability and industry.

Most of the group members are engineers, although there are also physicists, math-
ematicians, designers and artists. They collaborate with other researchers from
leading institutions around the world, such as the University of British Columbia

- UBC (Canada), GIPSA-lab / CNRS (France), INSA Lyon (France), University of Crete
(Greece), University of Milan - Biccoca (Italy), the Royal Institute of Technology -
KTH (Sweden), and MIT Media Lab (UsA), among others.

The research activities have been carried out through projects funded by com-
petitive grants from European and national programmes. In these projects, GTM
members have been principal investigators, scientific coordinators and research-
ers. Some of the technological solutions derived from these research activities have
been transferred to society by means of contracts with medium and large enter-
prises and start-ups. Furthermore, the members of the group are actively involved
in the dissemination of science and technology in society, participating in events
organized for this purpose and publishing articles in daily newspapers. Finally, the
research activities of the group are connected to the teaching in the undergraduate
and postgraduate programmes dealing with ICT engineering and technology, as
well as digital arts, animation and visual effects.

GTM has been officially recognized as a consolidated research group by the Catalan
Government (2017 SGR 966). It has also been recognized as a member of the tech-
transfer TECNIO Developers by AcC10, the Agency for Business Competitiveness of
the Catalan Government.
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RESEARCH LINES
Acoustics
Human-computer interaction

Signal processing

MEMBERS

Dr. Francesc Alias (Coordinator)
Dr. Rosa Maria Alsina
Dr. Marc Arnela

Dr. Leticia Duboc

Dr. Alun Evans

Dr. Alejandro Gonzalez
Dr. Oriol Guasch

Dr. David Miralles

Dr. Raquel Ros

Dr. Xavier Sevillano

Dr. Joan Claudi Socoré
Marc Freixes
Marialejandra Garcia
Ferran Orga

Gerard Serra

Ester Vidana

RESEARCH PROJECTS

BEAT AS ONE: Empathic interactions

BUILT2SPEC: Built to specifications: Self-inspection, 3-D
modelling, management and quality-check tools for the 21st
century

DRAWIT: Interacting with connected devices through
a drawable user interface

DYNAMAP: Dynamic acoustic mapping: Development of low-
cost sensors networks for real time noise mapping

KNOWLEDGE & TECHNOLOGY TRANSFER

BAXI: Home comfort control by means of wearables

GEOMORFACE: Non-invasive facial biomarkers
of mental illness

DOCTORAL THESES
Graph theory applied to transmission path problems
in vibroacoustics

Numerical production of vowels and diphthongs using
finite element methods

EUNISON: Extensive unified-domain simulation
of the human voice

GENIOVOX: Computational generation of expressive voice

HOMESOUND: Real-time audio event detection based on high
performance computing for behaviour and surveillance remote
monitoring

VLEO: Interactions between a virtual social character
and a social robot

MYROOT: Image processing algorithms for arabidopsis
root measurment

PEPPER-HEALTH: Robotics to suport the health sector

Perceptually-based signal features for environmental sound
classification

Prosodic and voice quality cross-language analysis
of storytelling expressive categories oriented
to text-to-speech synthesis

Research Groups

31



IAR - Integrated Architectural
Research

The research carried out by the IAR group aims at integrating
architecture into the mainstream of academic research while at
the same time acknowledging the strong ties that research in
architecture has with professional practice. A basic objective of
the research is to foster links with other disciplines, in the
engineering and social sciences.

IAR is composed of two subgroups:

« Architecture Representation Computation (ARC), a multidisciplinary research
group dedicated to the design, development and application of information
and communication technologies (ICT) in the architecture, engineering and
construction sector (AEC). The group started its activities in 1999 and was first
officially recognized as research group by the Catalan government in 2009. Dur-
ing the last twenty years, the group has carried out intensive research activity
in research projects funded by European and national programmes, as both
partner and as coordinator. The research areas covered by these projects include
information and decision-support systems to improve energy efficiency in build-
ings and cities, building component catalogues compatible with BIM technology,
computer-supported modular housing systems, pedagogic innovation in housing
studies, and participatory analysis of the lived environment.

+ Research on Mediterranean Architecture (1AM) was founded in 2008 and recognized
as research group by the Ramon Llull University in 2012. Its activity focuses on the
preservation and dissemination of Mediterranean architecture at the building and
urban scales, with an emphasis on architectural design and cultural heritage. The
group has carried out projects on the sustainable regeneration of architecture, pub-
lic spaces and coastal landscape which have been funded by local administrations
and national research programmes.

IAR has been officially recognized as research group by the Catalan Government
(2017 sGR 1327). It has also been recognized as a member of the tech-transfer
TECNIO Developers by AcCIO, the Agency for Business Competitiveness of the
Catalan Government.
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RESEARCH LINES

Design and construction
processes and tools

Pedagogical innovation

in architectural education

Sustainable built and living

environments

MEMBERS

Dr. Leandro Madrazo (Coordinator)

Dr. Marc Arnal

Dr. Gongal Costa

Dr. Nuria Marti

Dr. Xavier Martin

Dr. Anna Martinez

Dr. Isabela de Renteria
Dr. Alvaro Sicilia

Dr. Robert Terradas
Mario Hernandez
Angel Martin

Marta Salgado

RESEARCH PROJECTS

ENERSI: Energy services platform based on the integration and
analysis of data from multiple sources

ERAM: Strategies for the sustainable regeneration
of tourist settlements on the Mediterranean coast

OIKONET: A global multidisciplinary network on housing
research and learning

OPEN CITY DATA: Spanish thematic network of open data in
smart cities

OPTEEMAL: Optimised energy efficient design platform
for refurbishment at district level

KNOWLEDGE & TECHNOLOGY TRANSFER

BAUKOM: Web platform based on BIM technologies to improve
the design, manufacturing and commercialization of precast
concrete structural components

COMMUNITY ANALYTICS TOOL: Tools for social
media analysis

MARESME MOBILITY INFRASTRUCTURES: Study for the urban
and landscape integration of the mobility infrastructures in the
littoral of Maresme (Barcelona)

DOCTORAL THESES

Architecture for informal tourism. Campsites as a temporary
occupation model in the Catalan littoral landscape

From modern architecture to digital architecture.
The influence of the industrial and informational
revolutions on the architectural production and culture

Integration of building product data with BIM
modelling. A semantic-based product catalogue
and rule checking system

OPTIMUS: Optimising the energy use in cities with smart
decision support systems

PROHABIT: Multidisciplinary analysis of the lived environment
to promote the implementation of the right
to the city

SEMANCO: Semantic tools for carbon reduction
in urban planning

OPEN SANT CUGAT: Integrated urban energy
information system

PALAMOS HARBOUR: Proposals for the urban and
architectonic development of the harbour of Palamés

Performance-based design in architecture. Design strategies to
improve the energy efficiency of buildings

Supporting tools for automated generation and visual editing of
relational-to-ontology mappings

Research Groups
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La Salle Research

Research Lines

The work carried out by the research groups
—projects, knowledge transference and doctoral
theses— has been developed along twenty lines

Acoustics
Active Learning Methodologies

Artificial Intelligence, Machine Lear-
ning and Applications to Data Analysis

Cloud Computing and Storage
Data Science for Business Management
Data Science for High Energy Physics

Design and Construction Processes
and Tools

Educational Data Analytics
Future Network Architectures

Human-Computer Interaction

Interfirm Dependencies
Methodologies in Hybrid Technologies
Organisational Capabilities

Pedagogical Innovation in Architectural
Education

Remote 10T
Signal Processing
STEAM Education

Sustainable Built and Living
Environments

User Experience

Value Propositions

Research Lines



Acoustics

Acoustics deals with the production, transmission, reception and control of small per-
turbations in fluids and solids, which are responsible for what we commonly perceive as
sound. Nowadays, research in noise and vibration harshness is a must for large industrial
sectors (e.g., automotive, aerospace, naval, railways and building) in their quest to guar-
antee human comfort and prevent material fatigue.

Research in acoustics encompasses the following main topics:

« Computational acoustics and aeroacoustics: Fundamental and applied research on stabi-
lized finite element methods to simulate flow noise and wave propagation in fluids. Bio-
medical engineering applications for numerical voice production.

+ Vibroacoustics: Research on mid and high frequency methods, acoustic black holes for
passive noise reduction and wave manipulation, and noise and vibration transmission
path analysis in structures.

+ Ultrasounds: Use of parametric array technology to generate audible focused sound from
the non-linear propagation of modulated ultrasonic beams in the air and construction of
new omnidirectional loudspeakers based on that phenomenon.

RESEARCH PROJECTS

BUILT2SPEC: Built to specifications: Self-inspection, 3-D GENIOVOX: Computational generation of expressive voice

modelling, management and quality-check tools for the 21st
century

DYNAMAP: Dynamic acoustic mapping: Development of low- monitoring
cost sensors networks for real time noise mapping

EUNISON: Extensive unified-domain simulation
of the human voice
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HOMESOUND: Real-time audio event detection based on high
performance computing for behaviour and surveillance remote

Active Learning Methodologies

Active learning methodologies aim to involve students in the learning process. They in-
clude a variety of educational approaches, including project based learning (PBL), learn-
ing based on challenges (LBC), scenario cantered curriculum (Scc), gamification, and
cooperative and collaborative learning (CCL). These active learning methods can be used
in face-to-face, on-line and blended learning environments. The objective of this line of
research is to integrate existing curricular contents with digital learning environments,
and to explore the development of new technology enhanced learning environments
such as ubiquitous learning, hyper-personalized learning, and micro-learning.

In particular, the research focuses on these topics:

+ Personal learning environments (PLE): Use of applications, services and tools that can
help students to structure and shape the path they follow in their individual learning pro-
cesses. These change progressively and are constantly reformulated by both individual
learning objectives as well as lifelong learning experiences.

+ Personal learning networks (PLN): Analysis of personalized learning in a social context, in
interaction with other learners. The object of study are the experiences that learners ac-
quire in Massive Open On-line Courses (MOOC).

+ Formal, non-formal and informal education: Analysis and systematization of the knowl-
edge acquisition processes in all type of educational settings: formal (structured learning
based on a curriculum, accreditation or certification), non-formal (structured learning
situations which do not have the same recognition that formal methods), and finally infor-
mal instruction (typically, activities which occur in non-academic settings).

RESEARCH PROJECTS

ATHIKA: Advanced training in health innovation LEARNING4WORK: Enhancing motivation and performance of
knowledge alliance professional training students based on immersive methods in

— . . international environments
GAMEA4CITY 3.0: Gamification for the urban design education

and its integration with public participation SPRINT 4.0: Strategic partnership for Industry 4.0 innovation

advanced training

KNOWLEDGE AND TECHNOLOGY TRANSFER

ICT NETWORKS CONSULTANCY: Technological consultancy on
ICT for smart grids

Research Lines
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Artificial Intelligence, Machine Learning and
Applications to Data Analysis

Artificial intelligence (A1) deals with the development of computer systems that per-
form tasks that normally require human intelligence. As a result of the growing avail-
ability of data, big data and A1 have become inseparable. Machine learning techniques
are used to extract valuable information from the data and to support decision-making
in multiple realms.

The following issues are addressed in this line of research:
 Applying artificial intelligence and other data science techniques to the analysis and solu-
tions of complex problems.

« Improving existing machine learning techniques.
+ Assessing the ethical consequences of the application of Al and data science techniques.

RESEARCH PROJECTS

Cloud Computing and Storage

This line of research focuses on some of the challenges of operating with large quantities
of data, from storage to computing, including real-time processing. Typically, data stor-
age systems have failed to meet the data management demands concerning volume, het-
erogeneity, velocity, availability, scalability and delay. Therefore, the aim is to explore and
conceive novel data storage and computational solutions that combine the latest trends
on cloud computing with consolidated distributed systems and databases.

Specifically, this line addresses the following three main research topics:

+ Distributed systems and databases: Replication protocols, concurrency control algo-
rithms, and graph databases.

+ Cloud-inspired systems for scalable data storage (big data): Hybrid cloud architectures,
transactional support on the cloud, NoSQL systems, smart data partitioning, and cloud
modelling.

* Architectures for data computing: High performance computing, parallel computing,
cluster computing, cloud computing, and data stream processing in real-time.

ENERSI: Energy services platform based on the integration and
analysis of data from multiple sources

LHCb-EAST: Search for flavoured new physics with the LHCb
experiment at CERN

OPEN CITY DATA: Spanish thematic network of open data in
smart cities

OPTEEMAL: Optimised energy efficient design platform
for refurbishment at district level

KNOWLEDGE AND TECHNOLOGY TRANSFER

BAUKOM: Web platform based on BIM technologies to improve
the design, manufacturing and commercialization of precast
concrete structural components

COMMUNITY ANALYTICS TOOL: Tools for social
media analysis

La Salle Research

OPTIMUS: Optimising the energy use in cities with smart deci-
sion support systems

SEMANCO: Semantic tools for carbon reduction
in urban planning

SMART DATA: Smart data discovery and natural language
generation for the performance of digital media

OPEN SANT CUGAT: Integrated urban energy
information system

RESEARCH PROJECTS
ATHIKA: Advanced training in health innovation
knowledge alliance

ENVISERA: Optimized HF transmission for near vertical inciden-
ce skywave (NVIS) links for remote sensors in Antarctica

FINESCE: Future Internet smart utility services

INTEGRIS: Intelligent electrical grid sensor
communications

SHECLOUD: Smart hybrid enterprise cloud

SPRINT 4.0: Strategic partnership for Industry 4.0

innovation advanced training

Research Lines
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Data Science for Business Management

Data science is an interdisciplinary field that uses mathematics and statistics to extract
meaningful insights from data. Advanced analytical techniques, predictive models and
data science enable companies and organizations to obtain valuable information to
support their decision making as well as generating information that can be easily
understood by users.

Semantic technologies are used to give meaning to disparate data generated by a variety of
applications. A variety of technologies are applied to extract meaning from data, including:
Data mining, classification and semantic search. Semantic Web technologies (RDF, SPARQL,
OWL) are used to create vocabularies (i.e. ontologies) which facilitate the integration of data
from multiple sources and its subsequent analysis to support decision making.

KNOWLEDGE AND TECHNOLOGY TRANSFER

BAUKOM: Web platform based on BIM technologies to improve OPEN SANT CUGAT: Integrated urban energy
the design, manufacturing and commercialization of precast information system
concrete structural components

COMMUNITY ANALYTICS TOOL: Tools for social
media analysis

40 La Salle Research

Data Science for High Energy Physics

Experimental high energy physics is a field on the frontiers of knowledge. Its goal is to
investigate in detail the fundamental constituent of the structure of the universe; its par-
ticles. Experiments in this field generate enormous amounts of data at very high rates
which needs to be stored and analysed.

This line aims to overcome the challenges related to the use of data in particle detection,
by using advanced statistical analysis and artificial intelligence techniques, specifically in
three areas:

+ Event reconstruction: To interpret the electronic signals produced by a detector to deter-
mine the original particles that passed through.

« Trigger precision and efficiency: It involves deciding which collision data is worth keeping
for storage and future analysis.

+ Physics analysis: To analyse reconstructed data to deliver precise measurements which
enable the verification of the underlying physical theory.

The ultimate goal of this line of research is to conduct a physics analysis in real time, at a
speed of several terabytes per second.

RESEARCH PROJECTS

LHCb-EAST: Search for flavoured new physics with the LHCb
experiment at CERN

Research Lines
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Design and Construction
Processes and Tools

Traditionally, the design studio is considered as the place where the knowledge acquired
in the various subjects of the architectural programme converges; a place to reproduce
the practices and roles that the future architect will undertake in the profession, as well
as a laboratory to experiment with innovative design methods and tools.

The topics covered in this line of research include:

+ Project-based research: Analysis of the design process, from conception to constructive
detailing. Integration of technology (ICT, construction) throughout the design phases.

+ Design methods and processes: Case-based design, Performance-based design, BIM
(Building Information Modelling), integrated practice, and building component
catalogues.

+ Architectural heritage: Documentation of modern architecture heritage and definition of
restoration guidelines.

RESEARCH PROJECTS

ENERSI: Energy services platform based on the integration and OPEN CITY DATA: Spanish thematic network of open data in

analysis of data from multiple sources smart cities

ERAM: Strategies for the sustainable regeneration OPTIMUS: Optimising the energy use in cities with smart
of tourist settlements on the Mediterranean coast decision support systems

OIKONET: A global multidisciplinary network on housing SEMANCO: Semantic tools for carbon reduction
research and learning in urban planning

KNOWLEDGE AND TECHNOLOGY TRANSFER

BAUKOM: Web platform based on BIM technologies to improve PALAMOS HARBOUR: Proposals for the urban and
the design, manufacturing and commercialization of precast architectonic development of the harbour of Palamés

concrete structural components

MARESME MOBILITY INFRASTRUCTURES: Study for the urban
and landscape integration of the mobility infrastructures in the
littoral of Maresme (Barcelona)
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Educational Data Analytics

The research on educational data analytics (EDA) aims to develop methods and tools which
enable a better understanding of the students’ behaviour and performance in technology
enhanced learning environments.

In particular, the research focuses on these topics:

+ Learning analytics (LA): Collection, analysis and reporting of data about learners and their
activities, for the purpose of understanding and optimizing their learning and the environ-
ments in which it occurs.

+ Academic analytics (AA): Analysis of learner profiles, academic performance and knowl-
edge flow to conduct comparative studies between learning systems, at the institutional,
regional, national and international levels. These analyses help students, teachers, and
advisors to identify areas of the curriculum which need to be improved and students who
need special support.

RESEARCH PROJECTS

GAMEA4CITY 3.0: Gamification for the urban design LEARNING4WORK: Enhancing motivation and performance of
education and its integration with public participation professional training students based on immersive

methods in international environments

KNOWLEDGE AND TECHNOLOGY TRANSFER

EDUENGINY: Promoting engineering thinking, problem-solving,
and STEAM education through robotic technology

Research Lines
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Future Network Architectures

This research is concerned with network technologies, with a special emphasis on heter-
ogeneous networks and data routing systems, social internet of things and cybersecurity
in different fields, such as smart grids, smart cities, industrial 10T, media distribution and
ambient assistant living (AAL).

The research on this line focuses on these topics:

+ Future network architectures (FNA): Analysis of heterogeneous data networks and ex-
traction of metrics with the purpose of: (a) developing algorithms and mechanisms that
reduce the use of network and computing resources; (b) creating multi-layer communica-
tion protocols; and (c) improving security levels. Analysis of the feasibility and the benefits
that some paradigms and solutions can provide in specific application scenarios. Efficient
transport layer solutions for the migration of large data volumes and resources. Deployment
of alarge number of distributed sensors to provide mutually-aware, self-reconfiguring,
auto-defensive and self-healing networks.

+ Social internet of things (S10T): It enables devices to create relationships that give rise to a
social network of objects. The S10T is based on the small world phenomenon, which states
that we are all linked by a short path of acquaintances. In much the same way as people,
objects are able to be part of communities, create special interest groups and perform
collaborative action.

« Cybersecurity: Threat analysis and response solutions to cyberattacks, applying event
monitoring methodologies and artificial intelligence techniques to automatically identify
unusual behaviour or pattern activity.

RESEARCH PROJECTS

ATHIKA: Advanced training in health innovation
knowledge alliance

SHECLOUD: Smart hybrid enterprise cloud

SloT: Homogenization of the heterogeneity of smart objects in

ENVISERA: Optimized HF transmission for near vertical the Internet of Things
incidence skywave (NVIS) links for remote sensors in Antarctica

SPRINT 4.0: Strategic partnership for Industry 4.0 innovation

FINESCE: Future Internet smart utility services advanced training

INTEGRIS: Intelligent electrical grid sensor communications

KNOWLEDGE AND TECHNOLOGY TRANSFER

BUSAN SMART CITY: Sasang district regeneration

. . . ICT for smart grids
ESTRIS: Innovation strategy in cybersecurity roadmap
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ICT NETWORKS CONSULTANCY: Technological consultancy on

Human-Computer Interaction

This research focuses on the relationships between humans, objects and artificial agents.

Specifically, the aim of the research is to understand the links that can be created be-
tween them, and their possibilities to collaborate in the solution of problems.

The topics covered in this line of research are:

+ Interaction with objects: Interfaces which facilitate interactions between humans and
objects endowed with artificial intelligence, which enables them to understand human
behaviour.

» Real time graphics and videogames: New technologies that can be applied to real-time
graphics and videogames to enhance their interaction potential. It includes applying ma-
chine learning techniques to the automatic animation of virtual characters; automating
workflows for production of 3-D content; and evaluating users’ perception in virtual and
augmented reality.

+ Empathetic interaction: Interactions that seamlessly intertwine affective states, self-re-
flection, quantified self, and dialogue, to create more empathetic relationships between
people and smart objects.

+ Human-machine co-creation: Exploration of the capacity of artificial intelligent agents to
assist and augment the capacities of human designers.

RESEARCH PROJECTS

BEAT AS ONE: Empathic interactions

GAMEA4CITY 3.0: Gamification for the urban design

education and its integration with public participation

DRAWIT: Interacting with connected devices through

a drawable user interface VLEO: Interactions between a virtual social character

and a social robot

KNOWLEDGE AND TECHNOLOGY TRANSFER

PEPPER-HEALTH: Robotics to suport the health sector

Research Lines
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Interfirm Dependencies

This research line focuses on the influence of digitization in shaping the context within
which firms operate. It concentrates on the following aspects:

+ Social interdependencies: The role of social forces such as trust, reputation and legitimacy
in the creation and governance of platforms and ecosystems.

« Cognitive interdependencies: Discursive processes such as labelling, framing and
positioning which are key elements of business ecosystems.

- Institutional dependencies: Social and cognitive factors that harness the relationships
between actors and determine institutional structures.

RESEARCH PROJECTS

NIR-VANA: Enhancing SME innovation capacity by providing NITIMesr: A networked and IT-enabled firm’s perspective on
better innovation support crisis management

KNOWLEDGE AND TECHNOLOGY TRANSFER

SOCIAL MEDIA: The future scenarios of customer relationship
management in a social media environment
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Methodologies in Hybrid Technologies

Hybrid technologies lie at the junction of different systems and techniques, spanning

from digital sketching (DS), to augmented and virtual reality (AR/VR). The combined use
of these technologies offers an opportunity to explore innovative applications for learning

and teaching, in a diversity of fields of study.

The research focuses on the following topics:

+ Augmented and virtual reality (AR / VR): Pedagogic applications using AR/VR devices (Oc-

ulus Rift, HTC Vive, Google Cardboard) to facilitate environmental sensory stimuli.
+ 3-Dinteraction: Combination of simple on-line resources with video game engines to

create 3-D learning environments which can increase students’ motivation and therefore

improve their educational experience.
+ 3-D-Interactive Project-LAB: A space of interaction between physical and virtual spaces

in which students can test their designs. Students of architecture, engineering and digital
arts can develop their projects in this space, with the support of teachers and researchers.

RESEARCH PROJECTS

GAMEA4CITY 3.0: Gamification for the urban design education LEARNING4WORK: Enhancing motivation and performance of

and its integration with public participation professional training students based on immersive

methods in international environments

Research Lines
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Organisational Capabilities

This research line focuses on the impact of digitization on firm level processes and capa-
bilities. Specifically, this line addresses the following research topics:

+ Innovation management: Study of the factors which help SMEs to develop technological
innovations in a variety of contexts, including social environments. Social innovation
requires the constant renewal of traditional models of dissemination of innovation, their
adoption, and user acceptance.

+  Knowledge management: Analysis of the consequences of adopting innovation and entre-
preneurship strategies in firms and of the role played by top managers in their successful
adoption. Digital leadership is essential to reinvent work practices in the digital age. One
of the objectives of the research is to identify the skills required by top management lead-
ership to drive digital transformation.

+ Project management: Agile project management (APM) and collaborative projects (CP) are
changing the traditional project management environment. As a result, new knowledge is
needed to understand their impact on creating value for organizations.

+ Organizational analysis: Digital transformation is constantly offering organizations new
information technologies. From an organizational perspective, it is necessary to better
understand how to catch up with this constant technological innovation.

RESEARCH PROJECTS

Pedagogical Innovation
in Architectural Education

The architecture profession is undergoing a continuous transformation to respond to the
societal demands (e.g. more efficient buildings and more sustainable development, and a
greater participation of users in planning and design, among others) and to take advantage
of the possibilities offered by ICT (building information modelling, smart cities). Therefore,
it is necessary to rethink the academic programmes and the professional profiles of the
graduates, while at the same time exploiting the potential offered by technology.

This line of research is concerned with designing and implementing innovative pedagog-
ic approaches to train architects who can successfully meet the challenges of contempo-
rary societies.

In particular, the research concentrates on the following issues:

+ Case-based research: Analysis of precedents (styles, periods, architects, buildings) and
systematization of architectural knowledge (taxonomies, case repositories).

« Participatory processes: Tactical urbanism, place and identity, co-housing, with the partic-
ipation of professionals and citizens.

+ Learning spaces: Development and implementation of innovative learning spaces as a
result of the hybridization of different pedagogical models: Constructivism, blended-learn-
ing, collaborative learning, and learning in the workplace.

NIR-VANA: Enhancing SME innovation capacity by providing
better innovation support

KNOWLEDGE AND TECHNOLOGY TRANSFER

BAUKOM: Web platform based on BIM technologies to improve
the design, manufacturing and commercialization of precast
concrete structural components

BUSAN SMART CITY: Sasang district regeneration

La Salle Research

NITIMesr: A networked and IT-enabled firm’s perspective on
crisis management

COMMUNITY ANALYTICS TOOL: Tools for social
media analysis

SOCIAL MEDIA: The future scenarios of customer relationship
management in a social media environment

RESEARCH PROJECTS
GAMEA4CITY 3.0: Gamification for the urban design
education and its integration with public participation

OIKONET: A global multidisciplinary network on housing
research and learning

PROHABIT: Multidisciplinary analysis of the lived environment to
promote the implementation of the right to the city

Research Lines
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Remote loT

This line focuses in the application of high frequency (HF) communications (3-30 MHz) to
remote sensing using ionospheric reflection, in particular, using near vertical incidence
skywave (NVIS). The use of this communication technique is explored in three cases: (a)
emergency situations in which other communication systems are inoperable; (b) sensors
located in remote places; and (c) devices located in places out of coverage of traditional
systems.

In particular, the research work concentrates on the following issues:

+ Physical layer solutions for NVIS communications: High speed systems for digital voice
and messages using backhaul, and low speed and low power systems with compact anten-
nas; remote sensors used to rescue people and application of the Internet of Things para-
digm to devices located in places out of coverage.

+ Compact antennas in the HF band: NVIS communication for sensors using small antennas
instead of the large ones (15 to 50 meters diameter for a A/2 dipole in NVIS) typically used
in HF bands.

+ Non-conductive antennas for 10T: Transparent antennas built with non-conductive materi-
als which can be placed above solar panels.

RESEARCH PROJECTS

ENVISERA: Optimized HF transmission for near vertical
incidence skywave (NVIS) links for remote sensors in Antarctica
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Signal Processing

Signal processing is concerned with the analysis, synthesis and processing of audio,
speech and image signals which embody information about information the behaviour
and properties of some phenomenon. The study on signal processing covers knowledge
of mathematics, information and electrical engineering.

Research in this line covers the following topics:

Audio processing focuses on event detection in three contexts: Smart cities (e.g. envi-
ronmental acoustic event detection), ambient assisted living (e.g. detection of indoor
everyday events) and biodiversity (e.g. detection of endangered species birdsong). In
addition, work in this area includes real-time processing running over a low-cost hard-
ware platform such as field-programmable gate arrays (FPGAs) and graphics process-

ing units (GPUS).

Speech processing deals with the analysis and synthesis of expressive speech for sto-
rytelling. The characterization and transformation of speech to convey the expressive-
ness to text to speech (TTS) synthesis systems is a fundamental to generate a singing

voice, for example.

Image processing is dedicated to explore the frontiers between engineering and bi-
ology, in (a) development of development of accurate 2-D and 3-D face modelling for
the diagnosis and prognosis of mental diseases of genetic origin, and (b) creation of
automatic tools for the measurement of biologically relevant plant traits at both mi-

croscopic and macroscopic level.

RESEARCH PROJECTS

BUILT2SPEC: Built to specifications: Self-inspection, 3-D
modelling, management and quality-check tools for the 21st
century

DYNAMAP: Dynamic acoustic mapping: Development of low-
cost sensors networks for real time noise mapping

EUNISON: Extensive unified-domain simulation
of the human voice

KNOWLEDGE AND TECHNOLOGY TRANSFER

BAXI: Home comfort control by means of wearables

GEOMORFACE: Non-invasive facial biomarkers
of mental illness

GENIOVOX: Computational generation of expressive voice

HOMESOUND: Real-time audio event detection based on high
performance computing for behaviour and surveillance remote
monitoring

MYROOT: Image processing algorithms for arabidopsis
root measurment

PEPPER-HEALTH: Robotics to suport the health sector

Research Lines
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STEAM Education

STEAM (Science, Technology, Engineering, Arts and Mathematics) is an educational ap-
proach which advocates the suppression of seggregated fields and uses technology to fos-
ter the links between subjects. STEAM-based education aims at providing students with
the skills they need to respond to some of the challenges of contemporary societies: To
apply creativity for problem-solving, to develop a critical thinking, and to collaboratively
work with experts from various fields.

The research on this educational model focus on two educational levels:

+ Pre-university education: Robotics has proven to be a very effective way to implement the
STEAM model, through the design and construction of programmable devices and the
subsequent interaction with them. Building and interacting with these educational robots
helps students to develop reasoning and problem problem-solving skills, to awaken scien-
tific curiosity and creativity, and to create awareness on the value of social interaction and
gender equality. In this line of research, we explore the conjunction of robotics with inno-
vative learning and teaching practices.

Higher education: Interlinking of a variety of technologies with educational content and
strategies in various study fields: (a) understanding the impact of the digital revolution in
architecture and engineering with dedicated courses about the history and evolution of
technology; (b) exploring the disruptive mechanisms brought about by the widespread use
of Building Information Modelling (BIM) in architecture and engineering; and (c) apply-
ing animation techniques to promote cognitive development through the intertwining of
visual and linguistic modes of expression.

KNOWLEDGE AND TECHNOLOGY TRANSFER

EDUENGINY: Promoting engineering thinking, problem-solving,
and STEAM education through robotic technology

La Salle Research

Sustainable Built and Living Environments

The UN Sustainable Development Goals and the UN Urban Agenda from Quito have set up
specific goals for architects and urban planners to contribute to sustainable development,
among others: Facilitating access to adequate and affordable housing, providing healthy envi-
ronments, ensuring public participation in decision-making, improving the energy efficiency
of buildings, using renewable energy sources, assuring universal access to public spaces,
preserving cultural heritage, and fostering renewal and retrofitting of existing urban areas.

This line of research pursues two main objectives:

+ Urban regeneration: Rehabilitation of derelict buildings and urban structures to adapt them

to current demands, considering social, environmental and economic dimensions of sus-
tainable development. Definition of patterns of intervention in architectural heritage, with a

focus on the Mediterranean area.

Energy efficiency: Environmental impact of buildings and urban developments; passive
building design; energy information systems to support building retrofitting; simulation
and prediction of energy performance in buildings and urban areas.

RESEARCH PROJECTS
ENERSI: Energy services platform based on the integration and
analysis of data from multiple sources

ERAM: Strategies for the sustainable regeneration
of tourist settlements on the Mediterranean coast

OIKONET: A global multidisciplinary network on housing
research and learning

OPEN CITY DATA: Spanish thematic network of open data in
smart cities

KNOWLEDGE AND TECHNOLOGY TRANSFER

BUSAN SMART CITY: Sasang district regeneration
ESTRIS: Innovation strategy in cybersecurity roadmap

MARESME MOBILITY INFRASTRUCTURES: Study for the urban
and landscape integration of the mobility infrastructures in the
littoral of Maresme (Barcelona)

OPTEEMAL: Optimised energy efficient design platform
for refurbishment at district level

OPTIMUS: Optimising the energy use in cities with smart
decision support systems

PROHABIT: Multidisciplinary analysis of the lived environment to
promote the implementation of the right to the city

SEMANCO: Semantic tools for carbon reduction
in urban planning

OPEN SANT CUGAT: Integrated urban energy
information system

PALAMOS HARBOUR: Proposals for the urban and
architectonic development of the harbour of Palamés

Research Lines
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User Experience Value Propositions

In order to create more efficient technology enhanced learning environments, it is This research line is dedicated to the analysis of the impact of digitization on the market

necessary to evaluate their efficacy among learners. With this purpose, we need to offerings of new and established firms. It includes the following topics:

design methodologies to define and measures students’ needs, as well as to evaluate the

adequacy between learning contents, applications and digital environments. In short, «  Marketing: Analysis of changing consumer behaviour in the digital age, adopting an inter-

much of the success of any technological innovation in education is measured in terms pretivist, longitudinal and fine-grained approach to understand the role of perceived risk

of user satisfaction. in the digital context. Exploration of the leading role of sport event sponsorship on digitali-
zation, as a way to help organizations to be more effective in marketing their activities.

This research line focuses on the evaluation of the users’ educational experience, the « Entrepreneurship: Ways to enhance entrepreneurial processes and the abilities of en-

usability of the tools and the accessibility of the digital learning environments. A variety of trepreneurs to meet the challenges of digitization with the purpose of improving the

methods —including quantitative, qualitative and mixed— are used to assess the efficacy, performance and sustainability of their ventures.

efficiency, satisfaction and motivation of students using technology enhanced learning

environments.

RESEARCH PROJECTS

NIR-VANA: Enhancing SME innovation capacity by providing NITIMesr: A networked and IT-enabled firm’s perspective on
better innovation support crisis management

RESEARCH PROJECTS
KNOWLEDGE AND TECHNOLOGY TRANSFER

GAMEA4CITY 3.0: Gamification for the urban design LEARNING4WORK: Enhancing motivation and performance of
education and its integration with public participation professional training students based on immersive SOCIAL MEDIA: The future scenarios of customer
methods in international environments relationship management in a social media environment
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Research Projects

29 projects obtained in competitive calls, co-funded by
national and international agencies, and self-financed

ATHIKA: Advanced training in health innovation
knowledge alliance

BEAT AS ONE: Empathic interactions

BUILT2SPEC: Built to specifications: Self-inspec-
tion, 3-D modelling, management and quali-
ty-check tools for the 21st century

DRAWIT: Interacting with connected devices
through a drawable user interface

DYNAMAP: Dynamic acoustic mapping: Develop-
ment of low-cost sensors networks for real time
noise mapping

ENERSI: Energy services platform based on the
integration and analysis of data from multiple
sources

ENVISERA: Optimized HF transmission for near

vertical incidence skywave (NVIS) links for remote
sensors in Antarctica
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ERAM: Strategies for the sustainable regeneration
of tourist settlements on the Mediterranean coast

EUNISON: Extensive unified-domain simulation
of the human voice

FINESCE: Future Internet smart utility services

GAMEA4CITY 3.0: Gamification for the urban de-
sign education and its integration with public
participation

GENIOVOX: Computational generation of expres-
sive voice

HOMESOUND: Real-time audio event detection
based on high performance computing for be-
haviour and surveillance remote monitoring

INTEGRIS: Intelligent electrical grid sensor com-
munications

LEARNING4WORK: Enhancing motivation and
performance of professional training students
based on immersive methods in international
environments

LHCb-EAST: Search for flavoured new physics
with the LHCb experiment at CERN

NIR-VANA: Enhancing SME innovation capacity
by providing better innovation support

NITIMesr: A networked and 1T-enabled firm’s
perspective on crisis management

OIKONET: A global multidisciplinary network on
housing research and learning

OPEN CITY DATA: Spanish thematic network of
open data in smart cities

OPTEEMAL: Optimised energy efficient design
platform for refurbishment at district level

OPTIMUS: Optimising the energy use in cities
with smart decision support systems

PROHABIT: Multidisciplinary analysis of the lived

environment to promote the implementation of
the right to the city

SEMANCO: Semantic tools for carbon reduction in
urban planning

SHECLOUD: Smart hybrid enterprise cloud

s10T: Homogenization of the heterogeneity of
smart objects in the Internet of Things

SMART DATA: Smart data discovery and natural
language generation for the performance of digital
media

SPRINT 4.0: Strategic partnership for Industry 4.0
innovation advanced training

VLEO: Interactions between a virtual social char-
acter and a social robot
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ATHIKA

Advanced training in health innovation
knowledge alliance
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Interdisciplinary teams from postgraduate programmes from several higher education
institutions collaborate to create multiple solution scenarios. Source: La Salle-URL

Summary

The development and implementation of novel and advanced healthcare systems based
on ICT requires a greater interaction between professionals, patients and technological
experts. The health data available is becoming massive, and it needs to be handled in
controlled environments, under proper ethical criteria which respects fundamental
human rights.

The goal of ATHIKA is to build a set of advanced training programmes involving academia,
health public administrations, SMEs, start-ups and business consultants. The diversity
of the profiles of the partners enables us to gain an overall perspective of the sector and
identify its most urgent challenges. These partners guide and coach students during

the development and implementation of novel ICT solutions in the health sector. The
training activities include workshops and a closing symposium to showcase the project
results and exchange knowledge between partners, students and health sector stake-
holders all across Europe.
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GRITS

RESEARCH LINES

Active learning technologies
Cloud computing and storage
Future network architectures

FINANCING

Type:
Research grant

Duration:
3 years (2019-2021)

Grant:
945,060€ (La Salle-URL 188,340 €)

Financing organisation:
European Comission

Call:
EAC/A05/2017

Programme:
Erasmus+

Reference:
601106-EPP-1-2018-1-ES-EPPKA2-KA

PARTICIPANTS

Coordinator:
La Salle-URL, Spain

Partners:
Fundacié TICSalut, Spain
Mcrit, S. L, Spain
Pharmatics Limited, UK
Tartu Ulikool, Estonia
Technopolis Group Eesti OU, Estonia
Technosens Evolution, France
University of the West Scotland, UK
Viesoji Istaiga Kauno Mokslo

Ir Technologiju Parkas, Lithuania

La Salle researchers:

Alan Briones (Project coordinator)
Joan Navarro

Julia Sanchez

Agustin Zaballos

LINKS

www.athika.eu

ticsalutsocial.cat/en/actualitat/
athika-impulsant-competencies-en-
tre-professionals-del-sector/

ATHIKA

Outputs

The main output of the project will be the creation of an advanced training programme
in health innovation, blending face-to-face with on-line learning. Other project results
include:

+ A “Challenge-Based Learning Programme & Competition”, in which teams of students
from various disciplines and countries compete to find solutions for a real-life problem
posed by a company, government office or health institution. The devised solutions —
or pretotypes— are later developed into prototypes, following a technology coaching
(supported by universities) and an application-oriented coaching (conducted by the
target company).

A “Student-Centred On-line Knowledge Hub”, a place to meet, read and write, and to
share information, experiences and practices. This knowledge hub provides interactive
and long-lasting resources and materials for education and training.

« “Entrepreneurial Labs” to prototype health monitoring tools which can operate outside
hospitals.

+ “Symposiums, conferences and round tables" —with the participation of practitioners,
policy makers, academics and students— to discuss the contributions of technology
to the healthcare and well-being sector, the changes that are needed in order to take
advantage of the newest technologies and trends, the drivers to implement them at a
large-scale across Europe and the obstacles to overcome.

Research Projects
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BEAT AS ONE

Empathlc interactions RESEARCH LINES

Human-computer interaction

GTM

FINANCING

Type:
In-house research

Duration:
1 year (2016)

Grant:
4,500 €

Financing organisation:
La Salle-URL

PARTICIPANTS

La Salle researchers:

David Miralles (Head researcher)
Marialejandra Garcia

Miranda Marquez

Flor Salatino

BEAT AS ONE at the 2016 Sonar+D. Source: La Salle-URL

Summary

Stories help connect people to objects and places. With information and communication
technologies, it is possible to project our feelings onto objects around us and expect
them to react appropriately. BEAT AS ONE is an interactive art installation that explores
the reciprocally empathic relationships between people and objects.

Outputs

In a stand at the 2016 Sénar+D festival in Barcelona, we fostered dialogue between visitors
and some ordinary objects. The installation consisted of a set of customized chairs onto
which different stories were projected with video. The task for the audience was to inter-
pret the stories the chairs were telling, to become acquainted with “their experiences”.
Interviews with the participants showed that many people understood the meanings that
the objects were expressing and were able to react to them properly.
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BUILT2SPEC

Built to specifications: Self-inspection, 3-D modelling,
management and quality-check tools for the 21st century

OPL prototype. Source: La Salle-URL OPL circuitry and casing details. Source: La
Salle-URL

Summary

The goal of the project is to provide new and innovative on-site quality assurance tools
which help to achieve the efficiency targets for both new builds and retrofits. These
advanced tools include 3-D and imagery, building information modelling (BIM), smart
building components, energy efficiency quality checks, indoor air quality, airtightness
test, thermal imaging and acoustic analysis. The tools are integrated in a virtual con-
struction management platform which facilitates the collection and sharing of project
data, from initial design to delivery.

The GTM research group has developed a new prototype of omnidirectional sound
source for this project, which is an alternative to standard dodecahedral sources and
standard speaker drivers.

Outputs

The contributions of the La Salle research group to this project encompassed:

+ Building a new prototype of omnidirectional parametric loudspeaker (OPL) to generate
a highly omnidirectional sound field using hundreds of ultrasound transducers (PZTs)
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for Applied Scientific Research,
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BUILT2SPEC

Université de Bordeaux, France
VRM Technology, UK

La Salle researchers:
Oriol Guasch (Team coordinator)

set on a sphere, each one emitting an ultrasonic carrier wave modulated by an audi-
Rosa Maria Alsina

ble signal. The OPL performs better than conventional dodecahedral loudspeakers at

Marc Arnela
high frequencies though it does not perform so well at low frequencies. Joan Camps
+ Developing a software for the OPL based on exponential sine sweeps to measure the Marcos Hervas

Carme Martinez

reverberation time of a room, the absorption coefficient of a material in a reverber- e
Patricia Sanchez

ant chamber; or the airborne sound insulation of a partition in a building.

LINKS

Publications http://built2spec-project.eu/

M. Arnela, O. Guasch, P. Sanchez-Martin, J. Camps, R. M. Alsina, and C. Martinez,
“Construction of an omnidirectional parametric loudspeaker consisting in a spheri-
cal distribution of ultrasound transducers,” Sensors, vol. 18, no. 12, 4317, 2018.

0. Guasch and P. Sanchez-Martin, “Far-field directivity of parametric loudspeaker ar-
rays set on curved surfaces,” Applied Mathematical Modelling, vol. 60, pp. 721-738, 2018.

M. Arnela, P. Sanchez-Martin, M. Hervas, J. Camps, O. Guasch, C. Martinez, and R.
M. Alsina, “Construction and characterization of an omnidirectional parametric
loudspeaker consisting of ultrasound transducers set on a sphere,” in Proceedings
of Noise and Vibration Emerging Methods, 2018, pp. 867-876.

0. Guasch, P. Sanchez-Martin, and M. Arnela, “Convolution model for the far-field
directivity of curved parametric loudspeakers,” in Proceedings of INTER-NOISE and
NOISE-CON Congress and Conference, 2017, pp. 1735-1745.

0. Guasch, P. Sanchez-Martin, and M. Arnela, “Far field directivity of an omnidirec-

tional parametric loudspeaker consisting of piezoelectric ultrasonic transducers set
on a sphere,” The Journal of the Acoustical Society of America 141.5, 2017, p. 3650.
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DRAWIT

Interacting with connected devices through a drawable
user interface

Drawing an interface to interact with a device. Source: La Salle-URL

Summary

The enormous increase of connected devices has created a need for tools to manage the
complexity of multiple connections and functionalities. In this project, we present a novel
approach to interact with connected devices using a drawable interface with a graphic
language that enables users to define the interactions.

Outputs

We have created a drawable user interface to interact with connected devices. We have de-
veloped an i0S application which has been optimized for iPad, as it has a large multi-touch
screen to draw interfaces and includes features such as wi-fi and a camera. By using draw-
ing as a method to create interfaces, users can customize their interaction with multiple
devices according to their needs. An initial evaluation was conducted with seven people of
varying ages and the feedback received was positive; they found the syntax of the drawa-
ble language especially intuitive. The creation of a customizable drawable programming
language enables people who have no previous knowledge of coding to program complex
interactions with their smart environments.
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Type:
In-house research

Duration:
2 years (2015-2016)

Grant:
2,500 €

Financing organisation:
La Salle-URL

PARTICIPANTS

La Salle researchers:
David Miralles (Head researcher)
Marc Expésito

LINKS

https://www.youtube.com/watch?-
v=ycEfCINJJBU&t=1s
https://www.fastcompany.com/
3060263/a-universal-interface-
that-you-control-by-doodling
https://www.salleurl.edu/en/draw-
it-project-finalist-innovation-de-
sign-awards-2016
https://www.lavanguardia.com/tecn-
ologia/innovacion/
20150721/54433490806/rela-

cion-personas-objetos-inteligentes.

htmi

Publications

M. Expésito and D. Miralles, “Interacting with Connected Devices through a Drawable
User Interface,” in Proceedings CHI Conference Extended Abstracts on Human Fac-
tors in Computing Systems, 2016, pp. 2462-2466.
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DYNAMAP

Dynamic acoustic mapping: Development of low-cost
sensors networks for real time noise mapping

A dynamic acoustic map.
Source: www.life-dynamap.eu

On-site recording campaign in Milan.
Source: La Salle-URL

Summary

The purpose of the project is to develop a dynamic noise mapping system able to detect

and represent the acoustic impact of road infrastructure in real time. The aim is to ease and
reduce the cost of periodically updating noise maps, as required by the European Directive
2002/49/EC on environmental noise. To that end, an automatic monitoring system, based on
customised low-cost sensors and a software tool implemented on a general purpose GIS
platform, was developed and tested in two pilot areas located in Italy, one along the A90
motorway that surrounds the city of Rome, and a second one in the urban agglomeration
of Milan. A one-year survey was undertaken to check the reliability, effectiveness and
efficiency of the DYNAMAP system.

Outputs

+ Development of low cost sensors. They have been used to measure the noise levels
generated by the sources within the analysed areas.

+ Development of a software tool for dynamic noise mapping. Data retrieved from sen-
sors was sent to a data management system, through a dedicated software application
for real time data management and processing.
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La Salle-URL, Spain

University of Milan-Bicocca, Italy

La Salle researchers:

Rosa Maria Alsina (Team coordinator)
Francesc Alias

Ferran Orga

Joan Claudi Socoré

LINKS

www.life-dynamap.eu

DYNAMAP

+ Implementation of two demonstration cases. The system was installed and tested in
two sites, in Rome and Milan.

+ Evaluation. The system was deployed during one year to assess its reliability, detect
and solve problems, determine its accuracy and calculate the uncertainty associated
with noise maps.

+ System upgrade feasibility. A study to strengthen the system with applications for
dynamic reporting of combined environmental conditions (noise, air quality,
climate, etc.), was carried out.

Publications

R. M. Alsina, F. Alias, J. C. Socord, F. Orga, R. Benocci, and G. Zambon, "Anomalous
Events Removal for Automated Traffic Noise Maps Generation," Applied Acoustics,
vol. 115, pp. 183-192, 2019.

R. M. Alsina, F. Orga, F. Alias, and J. C. Socoro, "A WASN-Based Suburban Dataset for
Anomalous Noise Event Detection on Dynamic Road-Traffic Noise Mapping,"
Sensors, vol. 19, no. 11, p. 2480, 2019.

R. M. Alsina, F. Alias, J. C. Socord, and F. Orga, “Detection of Anomalous Noise
Events on Low-Capacity Acoustic Nodes for Dynamic Road Traffic Noise Mapping
within an Hybrid WASN,” Sensors, vol. 18, no. 4, p. 1272, 2018.

F. Orga, F. Alias, and R. M. Alsina, “On the Impact of Anomalous Noise Events on
Road Traffic Noise Mapping in Urban and Suburban Environments,” International
Journal of Environmental Research and Public Health, vol. 15, no. 1, p. 13, 2018.

J. C. Socord, F. Alias, and R. M. Alsina, “An Anomalous Noise Events Detector for
Dynamic Road Traffic Noise Mapping in Real-Life Urban and Suburban Environ-
ments,” Sensors, vol. 17, no. 10, p. 2323, 2017.

F. Alias and J. C. Socord, “Description of Anomalous Noise Events for Reliable
Dynamic Traffic Noise Mapping in Real-Life Urban and Suburban Soundscapes,”
Applied Sciences, vol. 7, no. 2, p. 146, 2017.

F. Alias, J. C. Socord, and X. Sevillano, “A Review of Physical and Perceptual Fea-

ture Extraction Techniques for Speech, Music and Environmental Sounds,” Applied
Sciences, vol. 6, no. 5, p. 143, 2016.
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ENERSI

Energy services platform based on the integration
and analysis of data from multiple sources

ENERHAT
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ENERHAT and ENERPAT user interfaces. Source: La Salle-URL

Summary

The analysis of energy data is critical to understanding how and where energy is used and
how much it costs; to evaluate the performance of the building equipment and facilities
and to improve its use and maintenance, and to take measures aimed at improving build-
ing energy efficiency. Although there are more and more energy data available —open
and proprietary— there are still no tools to integrate in order to derive useful information
for stakeholders involved in building retrofitting. The aim of the project was to develop
applications which take advantage of the integration of energy related data from different
domains and sources to help stakeholders involved with building retrofitting (owners,
planners, architects, consultants, policy makers) to take well-informed decisions in their
respecting decision-making realms (maintenance, planning, refurbishment, regulations).

Outputs
The result of ENERSI has been the creation of a platform with multiple applications to

help users to improve building energy efficiency in multiple domains. To demonstrate the
platform functionalities, two applications have been developed:
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LINKS

http://enersi.es/
http://enersi.es/en/enerhat
http://enersi.es/en/enerpat

ENERSI

+ ENERHAT: Energy Housing Assessment Tool, an application for homeowners to
assess building energy efficiency, compare it with that of similar buildings, and find
out the most appropriate rehabilitation measures and their costs.

+ ENERPAT: Energy Planning Assessment Tool, an application for local administration
technical personnel (architects, urban planners, managers) who need to assess the
energy efficiency level of the building stock in their municipality and apply large-
scale renovation programmes to specific areas and/or building types.

Both applications are based on the integration of building energy related data from
multiple sources: Energy performance certificates (EPCs), geographical data, cadastre,
and census sections, among others. These data were interlinked with the recommen-
dations of the “Long-term strategy for energy renovation in the building sector in Spain
pursuant to Article 4 of Directive 2012/27/UE” and with an on-line simulator of rehabili-
tation measures facilitated by ICAEN.

Publications

L. Madrazo, A. Sicilia, M. Massetti, F. Lépez Plazas, and E. Ortet, “Enhancing energy
performance certificates with energy related data to support decision-making for
building retrofitting,” Thermal Science, vol. 22, no.3, pp. S957-S969, 2018.

A. Sicilia, L. Madrazo, M. Massetti, F. Lépez Plazas, and E. Ortet, “An energy in-
formation system for retrofitting smart urban areas,” Energy Procedia, vol. 137, pp.
85-90, 2017.

A. Sicilia, and G. Nemirovski, “AutoMap40BDA: Automated Generation of R2RML
Mappings for OBDA,” in Proceedings of Knowledge Engineering and Knowledge
Management International Conference, EKAW, 2016, pp. 577-592.
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ENVISERA

Optimized HF transmission for near vertical incidence
skywave (NVIS) links for remote sensors in Antarctica

Radiation measurement in False Bay in Livingston Island. Source: La Salle-URL

Summary

The main goal is the design of a network of sensors able to transmit their data from very
remote places to the Antarctic Station Juan Carlos I. This network used the near vertical
incidence skywave (NVIS) to facilitate the communication between nodes up to 200 km
away using vertical reflection in the ionosphere in the HF band (3-30 MHz).

The project included the installation of a prototype network of sensors with repeaters,
for both data and digital voice links. This network can expand the area of influence of
Spanish scientists and facilitate the realization of new experiments that were not yet
feasible. It is also useful when natural disasters occur and most communication systems
(mobile phones, private radio) stop working.

Outputs

The new NVIS communication system was used in the deployment of a mesh network
of sensors and data-loggers in a large region around Livingston Island. This system also
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LINKS

https://www.salleurl.edu/en/
research/research-lines-and-
institutes/antarctica-project

https://blogs.salleurl.edu/es/
Internet-technology-storage

https://youtu.be/PslzH-TshCM

ENVISERA

enabled the transmission of high-speed data for more demanding sensors. The extension
of the systems to other Antarctic and Arctic regions is also feasible, the characteristics of
each area notwithstanding. The new communication system could be integrated in the
Spanish contingency plan for critical situations. It may also be used to communicate iso-
lated communities in developing countries, especially in case of mountainous regions.

The results of the project can also contribute to develop a Europe-wide emergency net-
work independent from mobile network operators and from the satellite networks. Such
networks could be implemented in developing countries under the area of influence of
Europe, in the case of natural disasters and to support NGO activities in remote areas.

Publications

J. Porté, J. L. Pijoan, J. Maso, D. Badia, A. Zaballos, and R. M. Alsina, “Advanced HF
communications for remote sensors in Antarctica," in Antarctica — A Key To Global
Change, IntechOpen, 2018.

R. M. Alsina, M. Hervas, F. Orga, J. L. Pijoan, D. Badia, and D. Altadill, “Physical Layer
Definition for a Long-Haul HF Antarctica to Spain Radio Link,” Remote Sensing, vol. 8,
no. 5, 380, 2016.

M. Hervas, R. M. Alsina, J. L. Pijoan, M. Salvador, and D. Badia, “Advanced modulation
schemes for an Antarctic Long Haul HF Link,” Teleccommunication Systems, vol. 1, no.
62, pp. 757-770, 2016.

M. Hervas, R. M. Alsina, F. Orga, D. Altadill, J. L. Pijoan, and D. Badia, “Narrowband
and Wideband Channel Sounding of an Antarctica to Spain Ionospheric Radio Link,”
Remote Sensing, vol. 7, no. 9, pp. 11712-11730, 2015.

J. L. Pijoan, D. Altadill, J. M. Torta, R. M. Alsina, S. Marsal, and D. Badia, “Remote

Geophysical Observatory in Antarctica with HF Data Transmission: A Review,” Remote
Sensing, vol. 6, no. 8, pp. 7233-7259, 2014.
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ERAM

Strategies for the sustainable regeneration of tourist
settlements on the Mediterranean coast

Index Map of Catalan Coast. Source: La Salle-URL

Regeneration project of Panorama-Park hotel, Sant Feliu de Guixols. Source: La Salle-URL

Summary

The purpose of the project was to propose specific actions to regenerate obsolete
urban spaces and derelict buildings on the Mediterranean coast, in particular in the
autonomous communities of Catalonia and Valencia. This implied to provide urban
and architectural strategies to foster a sustainable regeneration of Mediterranean
coastal villages; to contribute to the recovery of the historic, cultural and architec-
tural identity of those settlements; to preserve their natural and human landscapes,
and to propose environmental, urban and architectural solutions to limit the impact
of tourism development. The research work was carried out in conjunction with
pedagogic activities at the undergraduate and graduate levels.
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LINKS

https://bit.ly/2VknxwZ

ERAM

Outputs

A variety of outputs were produced in activities related to the project:

+ Map of the Catalan coast, spanning an area of 250 km long along the coast and 20 km
width, including topography and hydrography, as well as infrastructures, towns and
buildings.

+  Maps for territorial analysis, including the evolution of the urban patterns due to tour-
ism development. Maps of these areas in Catalonia have been created: Tarragona/
Salou, Maresme, Sant Feliu de Guixols/Palamés, and Torroella de Montgri/L'Estartit.

+ Catalogue of study cases classified in four main topics: Housing (hotels, residential
developments, single housing), facilities (services, yacht clubs, military installations),
infrastructures (factories, railway stations, harbours), and landscape (gardens, walk-
ways, campsites).

+ Architectural projects of seven study cases: Transformation of hotels (Rambla del
Portalet, Sant Feliu de Guixols) and sanatoriums (La Savinosa, Tarragona); low density
settlements (Cala Vinya apartments, Salou); transformation of disused areas in cultural
equipments (scenario for the Porta Ferrada music festival, Sant Feliu de Guixols); pres-
ervation of historical buildings (Panorama-Park hotel, Sant Feliu de Guixols; Anis del
Mono factory, Badalona) and infrastructures (railway station, Premia de Mar).

+ Students’ final projects, both Bachelor and Master, were dedicated to exploring topics
related to the research project.

- Strategies for sustainable regeneration: Architectural guidelines for public authorities
and private stakeholders.

Publications

R. Terradas and A. Martinez, Eds., Estrategias Mediterrdneas. Barcelona: Ulzama, 2015.

R. Terradas, A. Martinez and S. Lois, Eds., Projectes mediterranis. Barcelona: Printcolor, 2016.
A. Martinez, J. Gordon, X. Martin and A. Peguero, “The Case of ‘Anis del Mono’ Facto-
ry. Regenerating Coastal Heritage in Catalonia,” Athens Journal of Mediterranean studies,

vol.2, no. 3, pp. 231-246, 2016.

A. Martinez and L. Vives, “Stratégies méditerranéennes pour la régénération architec-
tonique du bord de la mer,” Mare Nostrum, Classeur, no. 2, pp. 151, 2017.
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EUNISON

Extensive unified-domain simulation of the human voice

Sound waves emanating from mouth for vowel Surface pressure distribution inside the vocal
/a/. Source: La Salle-URL tract for a high-order formant of vowel /a/.
Source: La Salle-URL

Summary

The physics of the voice are very intricate: We make the sounds of speech, song and emo-
tions using multiple mechanisms; and these are under exquisite control, through muscle
activation patterns acquired from years of training. Physically, voice involves complex
interactions between laminar or turbulent airflow; vibrating, deforming, colliding elastic
solids; and sound waves resonating in a contorting duct. So far, these mechanisms have
had to be studied one at a time, using disparate tools and often gross approximations, for
each of the subproblems. Now, advances in computing provide the exciting possibility of
simulating the entire voice organ, including its biomechanics and aeroacoustics, in a uni-
fied numerical domain.

In this project, we built a new voice simulator based on physical first principles to an
unprecedented degree. From given inputs, representing topology or muscle activations
or phonemes, it rendered the 3-D physics of the voice, including its acoustic output. This
brought important insights into how the voice works, and what happens when it does
not work. The long-term prospects include more natural-sounding speech synthesis, im-
proved clinical procedures, greater public awareness of voice, better voice pedagogy and
new forms of cultural expression.
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http://www.fp7eunison.com/

EUNISON

Outputs

The main contribution of the La Salle research group to this project was a software
based on the finite element method (FEM) that can simulate the time-domain propaga-
tion of acoustic waves within a dynamic vocal tract. As a result, one can not only visual-
ize the acoustic waves propagating within realistic static and dynamic vocal tracts based
on magnetic resonance imaging (MRI), but also convert the computed acoustic pressure
into an audio file, and listen to the generated voice. The developed software focused on
the generation of vowels and diphthongs.

Publications

M. Arnela, S. Dabbaghchian, R. Blandin, O. Guasch, O. Engwall, A. Van Hirtum, and
X. Pelorson, “Influence of vocal tract geometry simplifications on the numerical
simulation of vowel sounds,” Journal of the Acoustical Society of America, vol. 140, no.
3, pp. 1707-1718, 2016.

0. Guasch, P. Sanchez, A. Pont, J. Baiges, and R. Codina, “Residual-based stabili-
zation of the finite element approximation to the acoustic perturbation equations
for low Mach number aeroacoustics,” International Journal for Numerical Methods in
Fluids, vol. 82, no. 12, pp. 839-857, 2016.

M. Arnela, R. Blandin, S. Dabbaghchian, O. Guasch, F. Alias, X. Pelorson, A. Van
Hirtum, and O. Engwall, “Influence of lips on the production of vowels based on fi-
nite element simulations and experiments,” Journal of the Acoustical Society of Ameri-
ca, vol. 139, no. 5, pp. 2852-2859, 2016.

0. Guasch, M. Arnela, R. Codina, and H. Espinoza, “A stabilized finite element meth-
od for the mixed wave equation in an ALE framework with application to diphthong
production,” Acta Acustica united with Acustica, vol. 102, no. 1, pp. 94-106, 2016.

M. Arnela, O. Guasch, and F. Alias, “Effects of head geometry simplifications on

acoustic radiation of vowel sounds based on time-domain finite-element simulations,”
Journal of the Acoustical Society of America, vol. 134, no. 4, pp. 2946-2954, 2013.

Research Projects

75


http://www.fp7eunison.com/

FINESCE

Future Internet smart utility services

Virtual Server

FUTLRE
INTERMET
SMART
UTILITY
SERVICES

FINESCE project testbed featuring a hybrid cloud computing architecture in two private clouds
(Barcelona and Ireland) and a public cloud (FIWARE Lab). Source: La Salle-URL

Summary

FINESCE is a smart energy use case project in the second phase of the Future Internet
Public Private Partnership Programme (FI-PPP) funded by the European Union within the
7th Framework Programme. Its goal is to contribute to the development of an open
IT-infrastructure to support new app-based solutions in all fields of the Future Internet
related to the energy sector. The project organized and run a series of field trials at trial
sites in seven European countries.

The consortium included leading energy and ICT operators, manufacturers and service
providers as well as research organisations and SMEs from all over Europe.

Outputs

The result of the project was a data communications and storage architecture based on com-
modity hardware to efficiently manage a critical infrastructure —the distribution level of a

smart grid—, by using a hybrid (public-private) cloud storage system to analyse the available
communication technologies and to assess the level of cybersecurity of the whole system.
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FINANCING

Type:
Research grant

Duration:
2 years (2013-2015)

Grant:
12,886,000 €
(La Salle-URL 189,826 €)

Financing organisation:
European Commission

Programme:
Seventh Framework Programme

Reference:
Grant agreement ID: 604677

PARTICIPANTS

Coordinator:
Ericsson GmbH, Germany

Partners:

Acciona Infraestructuras S.A., Spain

Alcatel-Lucent Deutschland AG,
Germany

Alstom Grid UK Limited, UK

ASM Terni S.p.A., Italy

B.A.U.M. Consult GmbH, Germany

Develco Products, Denmark

Devolo AG, Germany

DunavNET, Serbia

Electricity Supply Board, Ireland

Engineering Ingegneria Informatica
SpA, ltaly

E.ON Sverige AB, Sweden

Ericsson GmbH, Germany

Grenoble Institute of Technology,
France

Honeywell spol. s.r.o., Czech Re-
public

Insero Horsens, Denmark

Insero Software A/S, Denmark

Institute for Industrial Management
at RWTH Aachen University (FIR),
Germany

FINESCE

Advances were made towards the creation of a software defined utility (SDU) that meets the
cybersecurity requirements of the smart grid, including access control, key management
and context-aware security design in the case of the electrical distribution smart grid in the
cloud. The results indicated the convenience of migrating the utility infrastructure to soft-
ware systems instead of relying on complex and rigid hardware based devices.

The design and implementation of the proposed distributed storage system covered the
three main priorities demanded by utilities:

« To provide a scalable distributed storage solution that handles the large amount of data that
will potentially be generated in a distribution grid, which would be the basis of an SDU.

+ To provide a management tool —with simple and usable graphical interfaces— that can
be easily adopted by distribution system operator (DSO) administrators.

« To assure the level of security required to manage the communications and data of the
critical infrastructure.

Publications

A. Zaballos, J. Navarro, and R. Martin de Pozuelo, “A Custom Approach for a Flexible, Re-
al-Time and Reliable Software Defined Utility,” Sensors, vol. 18, no. 3, pp. 718-734, 2018.

V. Caballero, D. Vernet, A. Zaballos, and G. Corral, “Prototyping a Web-of-Energy
Architecture for Smart Integration of Sensor Networks in smart grids Domain,” Sen-
sors, vol. 18, no. 2, 400-425, 2018.

R. Martin de Pozuelo, A. Zaballos, J. Navarro, and G. Corral, “Prototyping a Software
Defined Utility,” Energies, vol. 10, no. 6, 818-843, 2017.

A. Silos, A. Seiiis, R. Martin de Pozuelo, and A. Zaballos, “Using IEC 61850 GOOSE Ser-
vice for Adaptive ANSI 67/67N Protection in Ring Main Systems with Distributed Ener-
gy Resources,” Energies, vol. 10, no. 11, pp. 1685-1708, 2017.

J. Sanchez, G. Corral, R. Martin de Pozuelo, and A. Zaballos, “Security issues and
threats that may affect the hybrid cloud of FINESCE,” Network Protocols & Algorithms,
vol. 8, no. 1, pp. 26-57, 2016

J. L. Pijoan, D. Altadill, J. M. Torta, R. M. Alsina, S. Marsal, and D. Badia, “Remote
Geophysical Observatory in Antarctica with HF Data Transmission: A Review,” Remote
Sensing, vol. 6, no. 8, pp. 7233-7259, 2014.

Intune Networks Ltd., Ireland

ISMB - Instituto Superiore Mario
Boella, Italy

La Salle-URL, Spain

QSC AG, Germany

RWTH Aachen University, Germany

Senercon GmbH, Germany

SOPTIM AG, Germany

Synelixis Lyseis Pliroforikis Autom-
atismou & Tilepkoinonion Mono-
prosopie EPE, Greece

Telekomunikacja Polska S.A., Poland

TW-TeamWare S.R.L., ltaly

Waterford Institute of Technology,
Ireland

XLAB d.o.0., Slovenia

Yucca Studios, Portugal

La Salle researchers:

Ramon Martin de Pozuelo
(Team coordinator)

Alan Briones

Guiomar Corral

Joan Navarro

Julia Sanchez

Agustin Zaballos

LINKS

http://www.finesce.eu/

https://www.fiware.org/news/finesce-

at-the-e-world/

https://blogs.salleurl.edu/es/net-
working-and-Internet-technologies/
finesce-wp5-open-day-and-gener-
al-meeting

http://www.finesce.eu/News/129/
ReviewFINESCEFinalConferenceU-
tility40.html
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GAMEA4CITY 3.0

Gamification for the urban design education and its
integration with public participation

User interaction in a virtual environment gamified by the students. Source: La Salle-URL

Summary

The purpose of the project is to improve public engagement in urban decision-making
processes using ICTs. One of the hypotheses of the project is that virtual gamified strate-
gies, supported by augmented reality and virtual techniques, can contribute to creating
environments that foster public participation in urban design processes. These technol-
ogies can help experts and citizens to better understand and evaluate design solutions.
The effectiveness of these technologies to foster collaborative urban design are tested in
formal and informal educational settings.

Outputs

+ Semi-automatic systems for capturing data related to the students’ profiles and their
evaluations for processing them by learning analytics.

+ Assessment methodology to verify the improvement of skills and competences in stu-
dents of multimedia (serious games creation) and architecture (use of advanced visual

systems in design).
+ Application of on-line gamification tools in real and simulated scenarios.
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FINANCING

Type:
Research grant

Duration:
4 years (2016-2020)

Grant:
221,430€ (La Salle-URL 111,320¢€)

Financing organisation:
Ministerio de Economia
y Competitividad

Programme:

Programa Estatal de Investigacion,
Desarrollo e Innovacion Orientada a
los Retos de la Sociedad

Reference:
BIA2016-77464-C2-1-R
BIA2016-77464-C2-2-R

PARTICIPANTS

Coordinator:

La Salle-URL, Spain

Universitat Politecnica de Catalunya,
Spain

Other organisations:
Ajuntament de Santa Coloma
de Gramenet, Spain
Ajuntament de Sant Boi
de Llobregat, Spain
Ajuntament de Viladecans, Spain
Area Metropolitana de Barcelona,
Spain
Labs4Reality, Spain
Tetravol, S. L., Spain

GAMEA4CITY 3.0

Publications

M. Sanchez-Sepulveda, D. Fonseca, J. Franquesa, and E. Redondo, “Virtual interactive
innovations applied for digital urban transformations,” Future Generation Computer
Systems, vol. 91, pp. 371-381, 2019.

I. Navarro, A. Sanchez, E. Redondo, L. Giménez, and D. Fonseca, “New lighting rep-
resentation methodologies for enhanced learning in Architecture degree,” in New
Knowledge in Information Systems and Technologies, A. Rocha, H. Adeli, L.P. Reis, and
S. Costanzo, Eds. Springer, 2019, pp. 329-335.

F. Valls, E. Redondo, D. Fonseca, R. Torres-Kompen, S. Villagrasa, and N. Marti,
“Urban data and urban design: A data mining approach to architecture education,’
Telematics and Informatics, vol. 4, pp. 1039-1052, 2018.

J. Llorca, H. Zapata, J. Alba, E. Redondo, and D. Fonseca, “Evaluation between
Virtual Acoustic Model and Real Acoustic Scenarios for Urban Representation,” in
From Natural to Artificial Intelligence. Algorithms and Applications, R. Lopez-Ruiz, Ed.
Intechopen, [on-line serial], 2018. Available: https://www.intechopen.com/books/
from-natural-to-artificial-intelligence-algorithms-and-applications

X. Calvo, D. Fonseca, M. Sanchez, D. Amo, J. Llorca, and E. Redondo, “Program-
ming virtual interactions for gamified educational proposes of urban spaces,” in
Learning and Collaboration Technologies. Learning and Teaching, P. Zaphiris and A.
Ioannou Eds. Springer, 2018, pp.128-140.

La Salle researchers:

David Fonseca (Project coordinator)
Xavier Calvo

Xavier Canaleta

Nuria Marti

José Antonio Montero

Enric Pefa

Méonica V. Sanchez-Sepulveda
Sergi Villagrasa

LINKS

https://www.facebook.com/
gamed4city3.0
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Computational generation of expressive voice RESEARCH LINES

Acoustics
Signal processing

FINANCING

Type:
Research grant

pit) Duration:
3 years (2016-2019)

= N A T T Grant:

- e 121,000 €

= Financing organisation:
Ministerio de Economia, Industria y
Competitividad

Programme:
Programa Estatal de Fomento de la
Investigacion, Cientifica y Técnica

y(t) ikt pit) .
de Excelencia

e, =, - TRl Lia Tl Reference:
| /\,L M — o 3w) - = TEC2016-81107-P
PARTICIPANTS

Influence of tense, modal and lax phonation on the 3-D FEM synthesis of vowel [A]. Source: .
La Salle researchers:

La Salle-URL Francesc Alias (Head researcher)
Oriol Guasch (Head researcher)
Marc Arnela
Marc Freixes

Summary Arnau Pont

Patricia Sanchez
Turbulent flows interact with elastic solids that vibrate, deform and collide generating Joan Claudi Socoro
acoustic waves that propagate through complex, time varying, contorted ducts. It is so
easy for any of us to pronounce a simple sound like /a/, yet when doing so we are not aware

of the tremendous number of physical phenomena that take place in our voice organ.

Nowadays, supercomputer facilities enable us to simulate many of them and even to per-
form unified simulations to some extent. These involve the auto-oscillations of the vocal
chords triggered by the air expelled from the lungs, and the computation of the generated
sound. Therefore, unified simulations embrace the interaction between fluid, mechanical
and acoustic fields.

The voice resulting from simulations is very neutral and expressionless. However,

we humans are able to pronounce a sad /a/ or a happy, or angry one. The goal of the
project was the computational generation of expressive voice sounds, in particular of
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three expressive vowels like /a/, /i/ and /u/, some diphthongs like /ai/ and some sylla-
bles like /sa/ or /za/. The key idea was to map the parameter modifications in record-
ed voice, which are responsible for expressive effects, onto the glottal pulses models
and vocal tract geometries. The former are used as the glottal boundary conditions
in numerical simulations of vocal tract acoustics. Vocal tract geometries were modi-
fied to achieve the desired expressive effects.

Outputs

The main output of the project was the development of a software to perform numer-
ical simulation of vowels, diphthongs and syllables, which is able to capture some ex-
pressivity effects. This software relies on a model for the vocal cords and the vocal tract
that can modify its behaviour to generate, for instance, a tense or a lax voice. The proce-
dure is based on observations of human voice recordings. Moreover, the software in-
cludes novel approaches that avoid supercomputer facilities when synthesizing sounds
involving fricatives.

Publications

S. Dabbaghchian, M. Arnela, O. Engwall, and O. Guasch, “Reconstruction of vocal
tract geometries from biomechanical simulations,” International Journal for Numerical
Methods in Biomedical Engineering, vol. 35, no. 2, e3159, 2019.

A. Pont, O. Guasch, J. Baiges, R. Codina, and A. Van Hirtum, “Computational aer-
oacoustics to identify sound sources in the generation of sibilant /s/,” International
Journal for Numerical Methods in Biomedical Engineering, vol. 35, no. 1, e3153, 2019.

M. Freixes, M. Arnela, J. C. Socord, F. Alias, and O. Guasch, “Influence of tense,
modal and lax phonation on the three-dimensional finite element synthesis of vow-
el [A]l,” in Proceedings of the IberSPEECH Conference, 2018, pp. 132-136.

S. Dabbaghchian, M. Arnela, O. Engwall, and O. Guasch, “Synthesis of Vv utteranc-
es from muscle activation to sound with a 3-D model,” in Proceedings of the 18th
Annual Conference of the International Speech Communication Association, IN-
TERSPEECH, 2017, pp. 3497-3501.

N. C. Degirmenci, J. Jansson, J. Hoffman, M. Arnela, P. Sanchez, O. Guasch, and S.
Ternstrom, “A unified simulation of vowel production that comprises phonation
and the emitted sound”, in Proceedings of the 18th Annual Conference of the Inter-
national Speech Communication Association, INTERSPEECH, 2017, pp. 3492-3496.
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HOMESOUND

Real-time audio event detection based on high
performance computing for behaviour and surveillance
remote monitoring

...................... |

il i
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Spatial distribution of the acoustic sensors in an elderly home (a, c) and in a flat (b, d).
Source: La Salle-URL

Summary

In recent years, the steady growth in human life expectancy has led governments and
private organizations to increase the resources dedicated to the care of the elderly. In

this context, the maintenance costs of hospitals and elderly homes can quickly become
prohibitive. The latest advances in technology and communications offer new ways for
monitoring people with special needs in their own home, increasing their quality of life in
an affordable way. The purpose of this project is to design an ambient assisted living (AAL)
platform that is able to identify and analyse acoustic phenomena in everyday environ-
ments, so that a support team can remotely know the status of a patient in real-time.
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FINANCING

Type:
In-house research

Duration:
Ongoing (2017-present)

Grant:
10,700€

Financing organisation:
La Salle-URL

PARTICIPANTS

La Salle researchers:

Rosa Maria Alsina (Head researcher)

Francesc Alias
Marcos Hervas
Joan Navarro

Joan Claudi Socord
Ester Vidaha

HOMESOUND

Outputs

A proof-of-concept has been developed consisting of: (a) a hardware implementation
for acoustic event detection, and (b) a prototype software for a real-life problem pro-
posed by a stakeholder in the ambient assisted living application.

The hardware implementation includes an NVIDIA graphical processing unit that

runs on a Jetson TK1 board and which it is used to detect acoustic events locally. The
experiments carried out have demonstrated the effectiveness of the device, which has
achieved an overall accuracy of 82% in the evaluation of a set of 14 events that occurred
during monitoring of patients’ behaviour in indoor environments.

The development of a real-life case study includes the design of a fog-inspired distribut-
ed architecture to collect, analyse and identify up to nine acoustic events that represent
abnormal behaviour or hazardous health conditions in large-scale scenarios.

Publications

R. M. Alsina, J. Navarro, F. Alias, and M. Hervas, “HOMESOUND: Real-Time Audio
Event Detection Based on High Performance Computing for Behaviour and Surveil-
lance Remote Monitoring,“ Sensors, vol. 17, no. 4, p. 854, 2017.

J. Navarro, E. Vidafia, R. M. Alsina, and M. Hervas, “Real-Time Distributed Architec-
ture for Remote Acoustic Elderly Monitoring in Residential-Scale Ambient Assisted
Living Scenarios,” Sensors, vol. 18, no. 8, p. 2492, 2018.

Research Projects

83



INTEGRIS

Intelligent electrical grid sensor communications
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Overview of the proposed distributed architecture to be deployed on top of the electric distri-
bution network. Source: La Salle-URL

Summary

The aim of the project is to develop a novel and flexible ICT infrastructure based on a
hybrid power line communication-wireless integrated communications system able to
efficiently fulfil the communication needs foreseen for the smart electricity networks
of the future. These requirements encompass applications such as monitoring, op-
eration, customer integration, demand side management, voltage control, quality of
service control, control of distributed energy resources and asset management.

The final objective of the project is to create an ICT system which improves the perfor-
mance of the electricity distribution grid. The proposed solutions include an ad hoc
cloud-computing-inspired management system which is able: (a) to store all data gen-
erated by a smart grid, and (b) to elastically adapt to the grid topology. Such a system
was based on beyond the state-of-the-art cognitive and cloud computing techniques
that will provide the flexibility, scalability, availability, security, life-time and self-heal-
ing properties that complex and dynamic systems require.
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FINANCING

Type:
Research grant

Duration:
4 years (2010-2013)

Grant:
3,398,601€
(La Salle-URL 494,152 €)

Financing organisation:
European Commission

Call:
FP7-ICT-ENERGY-2009-1

Programme:
Seventh Framework Programme

Reference:
Grant agreement ID: 247938

PARTICIPANTS

Coordinator:
Enel Energy Europe, Spain

Partners:

A2a Reti Elettriche SpA, Italy

Current Technologies International
GmbH, Switzerland

Disefio de Sistemas en Silicio S.A.,
Spain

Endesa Servicios S.L., Spain

light S.R.L., Italy

Indra Sistemas S.A., Spain

Marvell Hispania S.L., Spain

Schneider Electric Industries SAS,
France

Tesmec Service S.R.L., Italy

Tty-Saatio, Finland

La Salle researchers:

Agustin Zaballos (Team coordinator)
August Climent

Guiomar Corral

Joan Josep Jiménez

Joan Navarro

Albert Orriols

Guillermo Ravera

Andreu Sancho

INTEGRIS e
https://cordis.europa.eu/project/
rcn/93726/

Outputs https://www.esmartcity.

es/2013/03/18/integris-desarrol-

. . la-una-infraestructura-para-ob-
La Salle researchers have developed an ICT infrastructure to handle the smart grid re- tener

quirements. The proposed solution encompasses: (a) the communication network; (b) https://blogs.salleurl.edu/es/
the ICT security issues; (c) the storage and distributed computation; and (d) the cognitive networking-and-Intermet-technol-
K o K ogies/integris-intelligent-grid-sen-
system conceived as a self-containing block. Its main features are: sor-communications
+ A QoS-aware routing module. It enables a proper heterogeneous network manage-
ment aimed at integrating different communication technologies adapted to the
topology of the smart grid.
A security and trust management module. It provides a reliable infrastructure to
ensure data security during the interaction with the cognitive system which in turns
contributes to the overall optimization of the INTEGRIS system.
A distributed storage and computing infrastructure. A novel cloud-inspired data
repository adapted to the dynamic behaviour and the scalability requirements of the
smart grid.
A cognitive system. A system that is aware of the environment in which it is
+ embedded, it can derive patterns from previous states and, as a result, make
autonomous decisions that affect the behaviour of the grid.

Publications

A. Sancho, J. Navarro, I. Arrieta, J. E. Armendariz, V. Jiménez, A. Zaballos and E.
Golobardes, “Improving data partition schemes in smart grids via clustering data
streams,” Expert Systems with Applications, vol. 41, no. 13, pp. 5832-5842, 2014.

J. Navarro, A. Sancho, A. Zaballos, V. iménez, D. Vernet, and J. E. Armendariz, “The Man-
agement System of INTEGRIS - Extending the smart grid to the Web of Energy,” in Proceed-
ings 4th International Conference on Cloud Computing and Services Science, 2014, pp.
329-336.

J. Navarro, A. Zaballos, A. Sancho, G. Ravera, and J. E. Armendariz, “The Information
System of INTEGRIS: INTelligent Electrical GRId Sensor Communications,” IEEE Trans-

actions on Industrial Informatics, vol. 9, no. 3, pp. 1548-1560, 2013.

J. M. Selga, A. Zaballos, and J. Navarro, “Solutions to the Computer Networking Challenges of
the Distribution smart grid,” IEEE Communications Letters, vol. 17, no. 3, pp. 588-591, 2013.

A. Zaballos, A. Vallejo, and J. M. Selga, “Heterogeneous communication architecture
for the smart grid,” IEEE Network, vol. 25, no. 5, pp. 30-37, 2011.

Research Projects 85


https://cordis.europa.eu/project/rcn/93726/
https://cordis.europa.eu/project/rcn/93726/
https://www.esmartcity.es/2013/03/18/integris-desarrolla-una-infraestructura-para-obtener
https://www.esmartcity.es/2013/03/18/integris-desarrolla-una-infraestructura-para-obtener
https://www.esmartcity.es/2013/03/18/integris-desarrolla-una-infraestructura-para-obtener
https://www.esmartcity.es/2013/03/18/integris-desarrolla-una-infraestructura-para-obtener
https://blogs.salleurl.edu/es/networking-and-Internet-technologies/integris-intelligent-grid-sensor-communications
https://blogs.salleurl.edu/es/networking-and-Internet-technologies/integris-intelligent-grid-sensor-communications
https://blogs.salleurl.edu/es/networking-and-Internet-technologies/integris-intelligent-grid-sensor-communications
https://blogs.salleurl.edu/es/networking-and-Internet-technologies/integris-intelligent-grid-sensor-communications

LEARNING4WORK

Enhancing motivation and performance of professional
training students based on immersive methods in
international environments

Working session to discuss the improvement of educational methods. Source: La Salle-URL

Summary

The goal of the project is to develop and implement effective and long-lasting strat-
egies to align the pedagogic objectives with the demands of society. Students and
teachers from the participating institutions were introduced to the methodology of
project-based learning. The results obtained were compared to those in schools using
other teaching and learning methods. The expected impacts of the project activities
are: A reduction of dropout rates and absenteeism, an increase of students’ satisfac-
tion, a meaningful integration of ICTs in education, the internationalization of educa-
tion and the acquisition of skills that respond to the labour-market needs.

Outputs
+ Implementation of scenario centred curriculum (SCC) as a methodology in vocational
education training (VET) schools of Spain, Italy and France

« Compendia of new practices in Digital Marketing and Search Engine Optimization
systems
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FINANCING

Type:
Research grant

Duration:
3 years (2014-2017)

Grant:
274,038€ (La Salle-URL 77,152 €)

Financing organisation:
European Commission

Call:
EAC/S11/13

Programme:
Erasmus+

Reference:
2014-1-ES01-KA202-004845

PARTICIPANTS

Coordinator:
La Salle-URL, Spain

Other organisations:

Association Européenne des Direc-
teurs d’Institutions Lasalliennes,
France

Colegio La Salle Palma, Spain

Federazione Istituti Di Attivita Educa-
tive, Italy

Groupe Scolaire Saint Joseph-La
Salle, France

Intesa Sanpaolo Formazione S.c.p.a.,
Italy

Istituto Cavanis, ltaly

Salesians de Sarria, Spain

Suore Salesiane Dei Sacri Cuori, Italy

La Salle researchers:

August Climent (Project coordinator)
Xavier Canaleta

David Fonseca

LINKS

http://www.LEARNING4WORK.eu/
es/home-es/

LEARNING4WORK

« Implementation of a mixed methods to assess the improvement of digital skills of
the students with quantitative and qualitative approaches.

Publications

D. Fonseca, M. A. Conde, and F. J. Garcia, “Improving the information society skills:
Is knowledge accessible for all?”, Universal Access in the Information Society, vol. 17,
no. 2, pp. 229-245, 2017.

D. Fonseca, X. Canaleta, L. Vicent, M. Llebaria, H. Waguih, P. Tacchi, G. Maffeo, F.
Macri, and P. Miraglia, “Enhancing Motivation and Performance of Professional
Training students Based on Immersive Methods in International Environments,’
August Climent, Ed. Andorra: Publicacions Universitat Oberta La Salle, 2017.

D. Fonseca, A. Climent, X. Canaleta, and L. Vicent, “Evaluacion del método Scenar-
io Centered Curriculum en funcién del perfil tecnoldgico del estudiante,” EKS - Edu-
cation in the Knowledge Society, vol. 17, no. 3, pp. 67-88, 2016.

D. Fonseca, A. Climent, L. Vicent, and X. Canaleta, “LEARNING4WORK. Designing a
New Evaluation System based on Scenario Centered Curriculum Methodology: The
Pre-test,” in Learning and Collaboration Technologies, P. Zaphiris and A. Ioannou, Eds.
Springer, 2016, pp 3-13.

X. Canaleta, D. Fonseca, I. Navarro, A. Climent, and L. Vicent, “Improving Com-
putational Skills and Curriculum of Vocational Training students. Case Study:
Technological Behaviour of Pharmacy students in a Digital Marketing Course, in
Proeedings of the Fourth International Conference on Technological Ecosystems
for Enhancing Multiculturality, 2016, pp. 85-90.
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LHCb-EAST

Search for flavoured new physics with the LHCb
experiment at CERN

Large Hadron Collider (LHC)
4 . = 1.200 members
72 universities & kabs

from 16 countries

LHCh is an experiment set up to explore what
happened after the Big Bang that allowed matter to
survive and build the Universe we inhabit today

LHCb detector & proton-proton collisions [ Results

e.g. Pentaguark discovery

Data reconstruction and| User analysis (& Grid)

software trigger Data starage

Schematic view of LHCb data flow. Source: La Salle-URL

Summary

The large hadron collider beauty (LHCb) experiment at the European Organization for
Nuclear Research (CERN) is a project at the forefront of fundamental research in experi-
mental high energy physics. One of the main worldwide scientific and technological chal-
lenges for future years is the operation and scientific exploitation of the LHCb experiment,
together with the construction of the upgraded detector starting in 2019. The experiment
collected data from proton-proton collisions since 2010 in order to investigate the slight
differences between matter and antimatter that could explain the excess of matter over
antimatter that is observed in the universe. The experiment was designed to go beyond the
standard model (SM) of particle physics applying precision measurements of charge-pari-
ty (cPp) violation to study rare decays of heavy-flavored hadrons (which are particles made
of quarks) produced at the Large Hadron Collider (LHC).
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Artificial intelligence, machine learning
and applications to data analysis
Data science for high energy physics

FINANCING

Type:
Research grant

Duration:
2 years (2018-2019)

Grant:
1,089,000 € (La Salle-URL 229,900 €)

Financing organisation:
Ministerio de Ciencia, Innovacion
y Universidades

Programme:
Programa Estatal de Fomento de la

Investigacioén Cientifica y Técnica de

Excelencia

Reference:
FPA2017-85140-C3-2-P

PARTICIPANTS

Coordinator:
Universitat de Barcelona, Spain

Partners:

Institut de Fisica Corpuscular (IFIC),
CSIC / Universitat de Valencia,
Spain

La Salle-URL, Spain

La Salle researchers:

Xavier Vilasis (Team coordinator)
Miriam Calvo

Alessandro Camboni

Elisabet Golobardes

Mar Rosellé

LINKS

http://Ihcb-public.web.cern.ch/
Ihcb-public/

LHCb-EAST

Particle physics experiments involve two main types of challenges, one is scientific while
the other is technological. The scientific challenge is to search for new experimental
insights after the discovery of the Higgs boson in 2012. The second challenge involves
the design and construction of the technical equipment to answer some of the questions
posed by particle physics, which include new sensors, microelectronics, data-acquisition
methods, computing and analysis techniques.

With the upgraded apparatus, the experiment will open a window to a new and exciting
era with a higher discovery potential.

Outputs

The consecution of the objectives set in this project encompasses the development of
cutting-edge technologies associated to detectors and electronics, control systems (GPUS),
high-performance computing, and reconstruction techniques and statistics for data
science. In addition, there will be an economic impact through contracts with national
companies, either as suppliers of technical support or provider of technological licenses.
Finally, there will also be outreach activities and the dissemination of the scientific results
of the experiment, and a technology transfer to industry and other scientific communities.

Publications

See project LHCD project publications at:
https://Ihcbproject.web.cern.ch/Publications/LHCbProjectPublic/Summary_all.html
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NIR-VANA

Enhancing SME innovation capacity by providing better
innovation support
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Workflow Builder Wizard. Source: NIR-VANA

Summary

On-line collaboration platforms provide SMEs with access to Open Innovation environ-
ments where they can collaborate, co-create and co-participate in innovation projects.
Despite these benefits, European SMEs have so far failed to embrace the use of on-line
platforms to facilitate open innovation. The Europe Enterprise Network (EEN), the most
widespread innovation support service in Europe, is successfully addressing this chal-
lenge by means of brokerage events aimed at clusters of interested stakeholders. However,
EEN support services are too labour intensive, and the resources available are limited,
which means that many agents are unable to offer the support they believe is necessary.
This often results in collaborations being set up, but then failing to realise their potential
due to the lack of ongoing monitoring, support and management.
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FINANCING

Type:
Research grant

Duration:
2 years (2016-2018)

Grant:
788,997 € (La Salle-URL 119,437 €)

Financing organisation:
European Commission

Call:
H2020-INNOSUP-2015-2

Programme:
Horizon 2020

Reference:
Grant agreement ID: 681787

PARTICIPANTS

Coordinator:
Friedrich-Schiller-Universitét Jena,
Germany

Partners:

Agence Bruxelloise pour
I'Entreprise, Belgium

Easy Innova S. L., Spain

Fraunhofer Gesellschaft zur
Férderung der angewandten
Forschung e. V., Germany

Istanbul Chemicals and Chemical
Products Exporters' Association
(IKMIB), Turkey

La Salle-URL, Spain

SWEREA IVF AB, Sweden

Veneto Innovazione S.p.A., ltaly

Other participants:

Blue Room Innovation, S. L., Spain
Linknovate, USA

OPENISME project

NIR-VANA

Using an innovative approach based on ICT solutions, training and novel methods, the
NIR-VANA project addressed these drawbacks through the design of a new service which
promotes the on-line collaboration for SMEs during the entire innovation process. An
ICT-based layer was developed to facilitate the work of the innovation agents and also to
promote a change in the way SMEs operate. The on-line provided services use a novel
Networking and Innovation Room (NIR) which SMEs innovation agents use to develop
innovation partnerships. These services enable a direct and ongoing support of the inno-
vation agents to the SMEs, facilitate links to other platforms/social networks, and make
management and monitoring more efficient.

Outputs

A new eLearning platform was developed, along with the following contents and support
materials:

+ Report of current services and indicators to assess their effectiveness.

+ Skills review and knowledge gap report.

« Study to characterise the target groups in relation to the project topics: SMEs and inno-
vation advisors.

+ Handbook including learning content and reference literature.

+ Training materials: videos, interactive e-learning content and presentations.

+  Workflow element library and tools.

+ Dissemination reports.

Publications
J. L. de la Rosa, V. Torres, A. El-Fakdi, D. Gibovic, O. Hornydk, L. Maicher, and F. Mi-

ralles, “A Survey of Blockchain Technologies for Open Innovation”, in Proceedings of
the 4th Annual World Open Innovation Conference, WOIC, 2017, pp. 14-15.

La Salle researchers:

Francesc Miralles (Team coordinator)
Rosa Maria Alsina

Marcela Garza

Burcin Gucli

Montse Grind

David Riu

Carla Riverola

Hugo Zarco

Zelu Zhang

LINKS

https://www.nir-vana.eu
http://project.nir-vana.eu/index.php/
about-nir-vana/
https://platform.nir-vana.eu/
myservices
https://ec.europa.eu/easme/en/
news/take-your-innovation-next-
level-with-nir-vana
https://cordis.europa.eu/project/
rcn/202586/factsheet/en
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NITIMesr

A networked and IT-enabled firm’s perspective
on crisis management

1. Crisis Network Management & Governance

3. 4. 5.
Coordination Humanitarian, Engagement
— | and collabora- crisis response models for L
tion in hetero- logistics enterpreneurs
_____ | geneous actor and volunteers | ____

networks

2. Communication & collaboration infrastructures
for crisis management

Workflow Builder Wizard. Source: NIR-VANA

Summary

The goal of this Marie Curie innovative training network (ITN) is to contribute to
establishing European-level leadership on advanced crisis management. The purpose
was to carry out an in-depth study of the challenges that crisis management pose to
institutional, governmental, organizational and managerial networks, encompassing
the development and testing of innovative approaches to improve the coordination of
crises in real world settings and the creation of Europe-wide connected clusters for

crisis management which can collaborate in the implementation of integrated solutions.

Outputs

NITIMesr has investigated network-governed structures in crisis operations, the use of
computational networks and complex information systems in decision-making, and the
interdependency in cybersecurity and security threat analysis through machine learning.
Some of main outputs of the research are:

+ A “Handbook on Networks in Innovation and Crisis management: Theory and Practice
in a Dynamic and Disruptive Environment” (available on-line). It provides insights on
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FINANCING

Type:
Research grant

Duration:
4 years (2012-2016)

Grant:
3,655,652 € (La Salle-URL 762,282 €)

Financing organisation:
European Commission

Call:
FP7-PEOPLE-2012-ITN

Programme:
Seventh Framework Programme

Reference:
Grant agreement ID: 317382

PARTICIPANTS

Coordinator:

STICHTING CETIM-Centre for
Technology and Innovation Man-
agement, Netherlands

Partners:

AON Groep Nederland B.V.,
Netherlands

La Salle-URL, Spain

Bundeswehr University, Munich,
Germany

Universiteit Leiden, Netherlands

Unternehmensberatung H & D
GmbH, Germany

Westfélische Wilhelms-Universitat,
Mdinster, Germany

La Salle researchers:

Francesc Miralles (Team coordinator)
Ana G. Balladares

Ferran Giones

Brian Gozun

Nadia Noori

Carla Riverola

Simeon Vidolov

NITIMesr LINKS

http://www.nitim.org

how networks composed of companies, NGOs and other players coordinate efforts in
order to emerge and evolve after a crisis.
A collection of 12 e-learning modules in the form of short videos to disseminate
knowledge related to:
+ Managing networks for innovation.
+ Responsible innovation and entrepreneurship.
+  Mechanisms and patterns of technology development and diffusion.
« Commercializing strategies for technology-based products.
+ Platforms for high-tech product development and marketing.
+ Service-based innovation and product-service integration.
+ Program, portfolio and project management for R&D and high-tech venture.
+ ICT-enabled/virtual collaboration and new models of organizing.
+ Open innovation, communities of practice and architecture for participation.
+ Crisis network management and governance.
« Humanitarian crisis response logistics.
+ Engagement models for entrepreneurs and volunteers in crisis management.

Publications

E. B. Villar and F. Miralles, “Organizations in Crisis Situations: Towards an Under-
standing of Capability Frameworks of Organizations in Turbulent and Networked Envi-
ronments,” in European Handbook on Networks in Innovation and Crisis Management:
Theory and Practice in a Dynamic and Disruptive Environment, R. Ortt, C. Biicker and S.
Klein, Eds. Muenster: University of Miinster Library, 2017, pp. 51-78.

F. Miralles, F. Giones, and B. Gozun, "Does direct experience matter? Examining the
consequences of current entrepreneurial behavior on entrepreneurial intention," In-
ternational Entrepreneurship and Management Journal, vol. 13, no. 3, pp. 881-903, 2017.

E. B. Villar, “Architecting Purpose-Driven Improvisation Towards Organizational Ef-
fectiveness in Extreme Environments. Case Narratives from Organizations during
Typhoon Haiyan,” PhD thesis, Ramon Llull University, 2018.

N. Noori, and C. Weber, “Dynamics of coordination-clusters in long-term rehabilita-
tion,” Journal of Humanitarian Logistics and Supply Chain Management, vol. 6, no. 3, pp.

296-328, 2016.

N. Noori, “Coordination Dynamics in Disaster Response Operations: A Network Based
Discrete Event Analysis,” PhD thesis, Ramon Llull University, 2016.
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OIKONET

A global multidisciplinary network on housing research
and learning
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Structure of the OIKONET project. Source: La Salle-URL

Summary

OIKONET is the follow-up of the 0OIKODOMOS Virtual Campus which was developed from
2007 to 2009 and from 2010 to 2011. The objective of OIKONET was to foster the exchange of
knowledge, methodologies and good practices among higher education institutions, re-
search groups and community and professional organizations which are concerned with
contemporary dwelling on a global scale. OIKONET was structured in three intertwined
areas of activity: Research on housing studies, participatory actions and pedagogical ac-
tivities. After the end of the funded period in 2017, the OIKONET network has continued
organizing new activities, including workshops, seminars and conferences.

Outputs
The main outputs can be summarized as follows:
+ Collaborative learning spaces. A total of 12 new learning spaces designed and imple-

mented, with the participation of over 1,400 students and 280 tutors from the partner
organizations.
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FINANCING

Type:
Research grant

Duration:
3 years (2013-2016)

Grant:
624,905 € (La Salle-URL 162,286 €)

Financing organisation:
European Commission

Call:
EAC/S07/12

Programme:
Lifelong Learning Programme

Reference:
539369-LLP-1-2013-1-ES-ERAS-
MUS-ENW

PARTICIPANTS

Partners:

Brandenburg Technical University,
Germany

Chalmers University of Technology,
Sweden

City of Bratislava, Slovakia

Department of Architecture, Design and
Media Technology, Aalborg University,
Denmark

Department of Architecture, University
of Cyprus, Cyprus

Department of Architecture, University
of Thessaly, Greece

Department of Architecture and Urban-
ism, ISCTE-IUL, Portugal

Faculty of Architecture KU Leuven,
Belgium

Faculty of Architecture and Urbanism,
University of Chile

Faculty of Architecture, Bialystok Uni-
versity of Technology, Poland

Faculty of Architecture, Gebze Technical
University, Turkey

Faculty of Architecture, University of
Belgrade, Serbia

OIKONET

+ International workshops. Three international workshops dedicated to housing and
urban regeneration projects took place in Lisbon (Portugal), Cottbus (Germany) and
Belgrade (Serbia).

+ Massive Open On-line Course (MOOC). The course “Housing Design: from Concept to
Fabrication”, an introduction to housing design for novice learners which was delivered
twice during the project (from September thru November 2015, and from May thru
June 2016).

« Community outreach. Activities to foster the participation of citizens and local actors
in housing provision and urban regeneration were carried out in Barcelona (Spain),
Rimini (Italy), Bratislava (Slovakia) and Skopje (Macedonia).

+ Readings on contemporary housing research. Research topics were compiled and dis-
cussed by partners in two on-line publications.

+ Oikopedia. A vocabulary about housing studies, in English, French, Italian, Slovak,
Spanish, Russian and Turkish.

« Digital platform. A new platform to foster the communication and the collaborative work
among partners and to disseminate the project activities within and beyond the consortium.

« International conferences. Three conferences on the theme “Global Dwelling” were
organized in Barcelona (2014), Bratislava (2015) and Manchester (2016).

+ Book. The work carried out was compiled in the book “Global Dwelling. Intertwining re-
search, pedagogy and community participation”, available on-line and in printed form.

Publications

L. Madrazo, Ed., Global Dwelling. Intertwining Research, Community Participation and
Pedagogy. Barcelona: School of Architecture La Salle, 2017.

L. Madrazo and A. Martin, “Civic Housing: Designing Participatory Processes for a
Cohousing Project,” in Global Dwelling. Intertwining Research, Community Participation
and Pedagogy, L. Madrazo, Ed. Barcelona: School of Architecture La Salle, 2017, pp.
263-277.

L. Madrazo, C. Sentieri, and N. Charalambous, “Applying a blended-learning method-
ology to the study of housing,” in Architectural Research Addressing Societal Challenges,
M. J. Rodrigues Couceiro da Costa, F. Roseta, J. Pestana Lages, and S. Couceiro da
Costa, Eds. CRC Press, Taylor and Francis Group, vol. 2, pp. 1051-1058.

L. Madrazo, “OIKONET: Pedagogic Innovation in Housing Studies,” in Proceedings of the 7th
International Conference of Education, Research and Innovation, ICERI, 2014, pp. 1098-1108.

J. Roche and L. Madrazo, “Enhancing a housing design studio with a collaborative learning
space,” in Proceedings of Global Learn. Association for the Advancement of Computing in
Education, AACE, 2016, pp. 220-229.

Faculty of Architecture, Slovak Universi-
ty of Technology, Slovakia

Faculty of Architecture, Ss. Cyril and
Methodius University, Macedonia

Faculty of Mechanical Engineering,
University of Ljubljana, Slovenia

Faculty of Architecture and Urban Plan-
ning, Riga Technical University, Latvia

Faculty of Law, University of Zagreb,
Croatia

Faculty of Architecture, Istanbul Techni-
cal University, Turkey

Faculty of Social Sciences, Eotvos
Lorand University, Hungary

Heriscape Heritage and Landscape,
Training and Consulting, Italy

Housing Cooperative Sostre Civic,
Spain

Institut d’Urbanisme de Grenoble, Uni-
versité Grenoble Alpes, France

Institute for Housing and Urban Devel-
opment Studies, Netherlands

New Media in Education Laboratory,
Universita della Svizzera italiana,
Switzerland

NOVA, Norwegian Social Research,
Norway

Ordine degli Architetti, Pianificatori,
Paesaggisti e Conservatori di Rimini,
ltaly

School of Architecture, Dublin Institute
of Technology, Ireland

School of Architecture La Salle, Ramon
Llull University, Spain

School of Architecture, Polytechnic
University of Valencia, Spain

School of Architecture, Polytechnic
University of Puerto Rico

School of Architecture, Construction
and Environment, University of Central
Lancashire, UK

School of Architecture and Urban
Development Policies, Polis University,
Albania

UN HABITAT, Kenya

Volgograd State University of Architec-
ture and Civil Engineering, Russia

La Salle researchers:

Leandro Madrazo (Project coordinator)
Angel Martin

Marta Salgado

LINKS

https://www.oikonet.org
http://www.oikonet.org/global_dwelling
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OPEN CITY DATA

Spanish thematic network of open data in smart cities
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Website of the thematic network. Source: Open City Data

Summary

The main objective of this thematic network was the development of a shared strategy
among Spanish research groups that are currently working in the area of open data and
smart cities. The activities to be carried to create the network included: The organisation
of two general assemblies (also open to other groups) to share scientific and technolog-
ical outputs of the network members; the fostering of mobility and exchange between
researchers from the participating groups; and the dissemination of the research work

in the field of open data for smart cities among society. In addition, open repositories for
data, vocabularies and software tools developed by network members were gathered so as
to facilitate the collaboration with other groups, inside and outside Spain.

Outputs
The thematic network carried out a set of actions to increase and reinforce the presence
of Spanish science in the smart cities sector, to promote and sustain the efforts of cities

to publish open data, and to encourage knowledge exchange among academia, cities and
private companies. The main activities carried out were:
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FINANCING

Type:
Research grant

Duration:
2 years (2015-2016)

Grant:
24,000 €

Financing organisation:
Ministerio de Economia
y Competitividad

Call:
Acciones de dinamizacion “Redes de
excelencia”

Programme:

Programa Estatal de Fomento de la
Investigacion Cientifica y Técnica de
Excelencia

Reference:
TIN2014-53161-REDT

PARTICIPANTS

Coordinator:

Ontology Engineering Group, OEG,
Universidad Politécnica de Madrid,
Spain

Partners:

ARC Ingenieria y Arquitectura La
Salle-URL, Spain

Geospatial Technologies Research
Group (GEOTEC), Universitat Jaume
| de Castello, Spain

Grupo de Investigacion en Interaccion
Persona-Ordenador e Integracion de
Datos (GRIHO), Universitat de Lleida,
Spain

Grupo de Sistemas de Informacion
Avanzados (IAAA), Universidad de
Zaragoza, Spain

OPEN CITY DATA

« To create and maintain a collaboration infrastructure to facilitate internal commu-
nication in the network. This included the web page of the network, a wiki tool, a
file repository, and an email list to share information among partners.

+ Face-to-face meetings to explain the results of the work of network members. In
the yearly meetings, each partner described the research activities carried out
in the field of smart cities and open data. As a result of these meetings, an Open
Data Manifesto was published to explain how open data could be beneficial for
smart cities.

+ Visits of members of the network to other groups to share knowledge and acquire
new skills. Members of the Ontology Engineering Group of the Polytechnic Univer-
sity of Madrid visited La Salle ARC research group to collaborate in the development
of tools to transform relational data into RDF. Conversely, ARC researchers gave a
presentation of their research work in the MORELab at the University of Deusto.

At the end of the project, a repository of vocabularies for data sets that are generated or
used by smart cities was created. It contains vocabularies for different domains such as
culture, air quality, public sector, energy, and water, among others.

Khaos, Universidad de Malaga, Spain

Laboratorio de Bases de Datos,
Universidade da Corufia, Spain

MORELab, Universidad de Deusto,
Spain

Quercus, Universidad de Extremadu-
ra, Spain

La Salle researchers:

Alvaro Sicilia (Team coordinator)
Gongal Costa

Leandro Madrazo

LINKS

http://opencitydata.es
http://vocab.linkeddata.es/
datosabiertos/
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OPTEEMAL

Optimised energy efficient design platform for
refurbishment at district level
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District data model overview. Source: La Salle-URL

Summary

The goal was to develop a new platform to design energy efficient retrofitting projects at the
district scale by applying a catalogue of retrofitting measures. The use of the platform tools
would represent a reduction in the time of the design process and an improvement in the
efficiency of the adopted measures as compared to business-as-usual practices. The technol-
ogies used in the development of the platform include Semantic Web technologies, Building
Information Modelling (BIM), and advanced energy simulation tools, among others.

Outputs

The platform developed in the project enables users to make informed decisions about
retrofitting projects. Its technical specifications can be summarized as follows:

+ Integrated ontology-based district data model. The data used and generated by the

platform processes are stored in five repositories: BIM repository, City repository, Con-
textual repository, Energy Conservation Measures repository, and Platform repository.
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FINANCING

Type:
Research grant

Duration:
4 years (2015-2019)

Grant:
4,243,682 € (La Salle-URL 331,000 €)

Financing organisation:
European Commission

Call:
H2020-EeB-2015

Programme:
Horizon 2020

Reference:
Grant agreement ID: 680676

PARTICIPANTS

Coordinator:
Fundacién CARTIF, Spain

Partners:

ACCIONA Infrastructures S.A., Spain

ARGEDOR Information Technologies
Ltd., Turkey

City of Lund, Sweden

Distretto tecnologico trentino per
I’energia e 'ambiente, Scarl, Italy

Expert System SpA, Italy

Fomento San Sebastian, S.A., Spain

Fundacién TECNALIA, Spain

La Salle-URL, Spain

NOBATEK, France

Steinbeis Innovation GmbH, Germany

Technical University of Crete, Greece

United Technologies Research Centre,
Ireland

La Salle researchers:

Alvaro Sicilia (Team coordinator)
Goncal Costa

Leandro Madrazo

OPTEEMAL LINKS

https://www.opteemal-project.eu

https://www.youtube.com/
watch?v=TLRNuHBXn1w

https://www.youtube.com/
watch?v=2m0MDzkw2Js

A district data model contains all required data to generate the simulation data models
and therefore perform the simulation and optimisation processes to calculate the base-
line and to evaluate the candidate retrofitting scenarios.

+ Catalogue of energy conservation measures (ECM). Passive and active energy conser-
vation measures are combined to calculate a baseline scenario. The information that is
needed to calculate district performance indicators of the alternative design scenarios
are obtained from this catalogue (e.g., U-value of building components, installation
costs, boiler capacity).

+ Simulation module. It retrieves data from the district data model to call up external simu-
lation tools and it stores their outputs in the project repository. It invokes external simula-
tion tools —such as Energy Plus— to calculate the district energy performance indicators
(e.g., energy demand, energy consumption, use of renewables) for each scenario.

+ Optimization module. It determines the most adequate design solution after evaluat-
ing the multiple combinations of measures extracted from the catalogue, applying the
prioritization criteria set by the users. It is an iterative optimization process in which
candidate solutions are evaluated against the district performance indicators calculated
by the simulation module.

The OPTEEMAL platform was tested in demonstration cases in San Sebastian (Spain),
Trento (Italy), and Lund (Sweden) as well as in other application cases in Valladolid
(Spain), Eibar (Spain), and Polhem (Sweden).

Publications

A. Sicilia and G. Costa, “Energy-Related Data Integration Using Semantic Data Models for
Energy Efficient Retrofitting Projects,” in Proceedings of the 5th Annual Sustainable Places
International Conference, 2017, pp. 1099.

G. Costa and A. Sicilia, “Methodology for data integration using SPARQL Constructs in the
AEC industry,” in Proceedings of the 5th Linked Data in Architecture and Construction
Workshop (LDAC), 2017, pp. 13-15.

G. N. Lilis, G. I. Giannakis, K. Katsigarakis, G. Costa, A. Sicilia, M. A. Garcia Fuentes, and D.
V. Rovas, “Simulation model generation combining IFC and CityGML data,” in Proceedings
of the 11th European Conference on Product and Process Modelling, 2016, pp. 215-222.

G. Costa, A. Sicilia, G. N. Lilis, D. V. Rovas, and J. Izkara, “A comprehensive ontolo-
gies-based framework to support the retrofitting design of energy-efficient districts,” in
Proceedings of the 11th European Conference on Product and Process Modelling, 2016,
pp. 673-681.
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OPTIMUS

Optimising the energy use in cities with smart decision
support systems

BPTIMUS

MPTIMUS

OPTIMUS user interface. Source: La Salle-URL

Summary

The objective of OPTIMUS was to provide a decision support system to optimize the use of
energy in public buildings (schools, theatres, sports facilities, etc.). The prediction model

used data from five different domains (weather, building monitoring, user behaviour, en-

ergy prices and energy production). From the semantically integrated data, a set of infer-

ence rules infer short-term actions for building managers to optimize energy use.

Outputs

OPTIMUS provided a set of new ICT tools for local authorities, utilities, energy service compa-
nies and energy consultants to improve the energy performance of buildings. The most rele-
vant tool, the OPTIMUS decision support system (DSS), includes the following components:

+ Data capturing modules. A specific module was developed to collect data from each
type of source:
+  Weather forecast data publicly available and data retrieved from local stations.
+ Energy and environmental performance data received from sensors installed in
buildings.
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RESEARCH LINES

Artificial intelligence, machine
learning and applications to data
analysis

Sustainable built and living
environments

FINANCING
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Germany

IPS-Insediamenti Produttivi Savonesi
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La Salle-URL, Spain

Politecnico di Torino, Italy

Sense One Technologies Solutions,
Greece

Universita degli Studi di Genova, Italy

O PTl M U S La Salle researchers:
Leandro Madrazo (Team coordinator)
Alvaro Sicilia
. . . Gongal Costa
¢+ Occupants’ feedback about building comfort obtained through web applica- Marta Salgado
tions and social media.
+ Energy prices from day-ahead markets. LINKS

+ Renewable energy production from local renewable energy sources.

+ Semantic framework. The framework consists of a communication infrastructure
based which facilitates the integration and contextualization of data from distribut-
ed sources. It is based on a publish-and-subscribe communication pattern and was
implemented using a Ztreamy system, a semantic service to process and contextual-
ize data.

+ DSS engine. Its function is to propose action plans to the end-users by means of a set
of rules that are fed with predicted, real-time and static data. It is composed of pre-
diction models —implemented as Rapid Analytics processes— inference rules, and a
MariaDB database where results are stored.

+ Prediction models. Prediction models are used to determine data projections, based
on a number of input variables which can influence the evolution of data in a certain
way. Four prediction models have been developed for four types of data: renewable
energy production, energy consumption, indoor temperature, and energy prices.

+ Interfaces. A dashboard enables the building energy manager to interact with the
OPTIMUS DSS. A set of interfaces enables end-users to monitor data inputs and as-
sess the performance of the action plans facilitated by the system.

https://github.com/opencitydata

https://www.youtube.com/
watch?v=wJJ6cdiFXVQ

https://www.youtube.com/
watch?v=SJZv-RBX3VM

Publications

V. Marinakis, H. Doukas, J. Tsapelas, S. Mouzakitis, A. Sicilia, L. Madrazo, and S.
Sgouridis, “From big data to smart energy services: An application for intelligent
energy management,” Future Generation Computer Systems, 2018.

S. Androulaki H. Doukas, V. Marinakis, L. Madrazo, and N.Z. Legaki, “Enabling
Local Authorities to Produce Short-Term Energy Plans: A Multidisciplinary Decision
Support Approach,” Management of Environmental Quality, vol 27, no. 2, pp. 146-166,
2016.

A. Capozzoli, V. Corrado, A. Gorrino, L. Madrazo, M.S. Piscitelli, and A. Sicilia,
“Management strategies for the energy saving of public buildings through a Deci-
sion Support System,” in Proceedings of SBE 2016 Towards post-carbon cities, 2016,
pp. 406-415.

A. Sicilia, G. Costa, V. Corrado, A. Gorrino, and F. Corno, "A Semantic Decision Sup-

port System to optimize the energy use of public buildings," in Proceedings of 32rd
International cIB W78 Conference, 2015, pp. 676-685.
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PROHABIT

Multidisciplinary analysis of the lived environment to
promote the implementation of the right to the city

Information Structure
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through field work

Structure of the research methodology. Source: La Salle-URL

Summary

In the PROHABIT research project, we have undertaken a multidisciplinary study, involv-
ing architects, planners and social and community psychologists, to understand the bonds
between people and spaces, and the development of place identity in three neighbour-
hoods in the city of Barcelona which have been subjected to the threat of a radical urban
renewal over the last three decades: Trinitat Nova, Plus Ultra and Vallcarca.

Outputs

We have developed a methodology to conduct a multidisciplinary and participatory analy-
sis of the socio-physical structures of the three case study areas which includes:
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Pedagogicval innovation
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Sustainable built and living
environments

FINANCING

Type:
Research grant

Duration:
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Grant:
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Obra Social de “La Caixa”

Programme:
RecerCaixa

PARTICIPANTS

Coordinators:
La Salle-URL, Spain
Universitat de Barcelona, Spain

La Salle researchers:

Leandro Madrazo (Project coordinator)
Mario Hernandez

Angel Martin

Marta Salgado

LINKS

http://prohabit.org/

http://prohabit.org/mapper

http://www.prohabit.org/mapper/bei-
rut-oikonet-workshop

http://www.prohabit.org/mapper/
bogota

PROHABIT

+  Non-participant observations, carried out by students of architecture and social psychology.

+ Personal interviews with key actors (residents, technicians, researchers, professionals)

+  Workshops with the participation of key actors.

« Documentary analysis, based on publications in the press, academic texts, and infor-
mation extracted from digital media; urban plans and building projects.

 Environmental analyses, carried out by undergraduate and postgraduate students of
architecture and environmental psychology, using various representation techniques
(photography, video, narrative, conceptual maps, and diagrams).

The methodology was supported by PROHABIT: Mapper, a qualitative data analysis system
created in this project. The system enables: (a) to collect evidences (interviews with key
actors, non-participant observations, documentation sources and stakeholders’ inputs);

(b) to derive facts from the analysis of the collected data; and (c) to provide the community
with access to the findings in a structured manner, presenting the evidences organized as
facts linked to concepts and places.

PROHABIT: Mapper has been applied to other environmental studies carried out in Bogota
(Colombia) and Beirut (Lebanon).

Publications

L. Madrazo, “The Social Construction of a Neighbourhood Identity,” Open House
International, vol. 44, no. 1, pp. 71-80, 2019.

L. Madrazo, A. Martin, and M. Hernandez, “Making Neighbourhoods Resilient: The Social
Construction of an Identity,” in Proceedings of the 11th International Forum on Urbanism
Congress. Reframing Urban Resilience Implementation: Aligning Sustainability and Resil-
ience, 2018.

L. Madrazo, L., A. Martin, M. Herndndez, and M. Salgado, "PROHABIT: Mapper. A system
to support a multidisciplinary and participatory analysis of lived space,” in Proceedings of
the 3rd City Street conference, 2018.

L. Madrazo and A. Martin, “Identifying bonds between people and spaces: a study of three
neighbourhoods in Barcelona,” in Proceedings of the 4th Global Dwelling Conference, 2018.

L. Madrazo, A. Martin, A. Castrechini, and E. Pol, “An interdisciplinary research on the
relationships between social and physical structures in urban development: the case of
three neighbourhoods in Barcelona,” in Proceedings of the AMPS conference Health: The
Design, Planning and Politics of How and Where We Live, 2018.
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SEMANCO

Semantic tools for carbon reduction in urban planning

SEMANCO platform. Source: La Salle-URL

Summary

The purpose of the project was to create a new platform to provide access to widely dis-
persed energy-related data in order to help architects, urban planners, engineers, policy-
makers and citizens make decisions to reduce energy consumption and carbon emissions
in towns and cities.

The platform integrates data from multiple domains (cadastre, Geographic Information
Systems, socio-economic statistics) using semantic technologies.

Outputs
An innovative energy information management system was developed consisting of:

+ Data repositories of energy related data, collected at different scales (neighbour-
hood, municipal and regional): supply and consumption at the district/national
level, pollution maps, district GIS maps, climate and energy consumption in build-
ings and neighbourhoods.

 Energy standard vocabularies. From the collected data, a vocabulary of the building en-
ergy domain at an urban scale was developed using international technical standards
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La Salle researchers:

Leandro Madrazo (Project coordinator)
David Ortiz

Joan Pleguezuelos

Alvaro Sicilia

SEMANCO LINKS

https://www.semanco-project.eu
http://semanco-tools.eu/
and a recognized terminology accepted by the community. The terms were compiled https://www.eecities.com
in 25 energy standard tables, encompassing 987 concepts which have been included in
the ontology.
+ Semantic energy information framework (SEIF). It includes methods and tools to cre-
ate a semantic building energy model at urban scale. This semantic model supports
interoperability among systems by enabling translation and mapping between different

energy models to support decision-making in urban planning.

In order to create the SEMANCO ontology, it was necessary to develop new ontology engi-
neering tools: A user-friendly ontology editor to visualize and edit the ontologies (Click-On),
a federated query engine to automatically look-up to the data sources linked to the ontology
(ELITE), a collaborative ontology mapping environment that helps domains experts and on-
tology engineers to integrate the data (Map-On), and a collaborative environment to enable
the exploration of the integrated data to multiple users (Search-On).

Existing tools for data visualization and analysis were used and new tools were developed in
order to collect, analyse and manage the information semantically modelled through the SEIF.

The SEMANCO platform was tested in case studies in four cities: Copenhagen (Denmark),
Newcastle (UK), Manresa (Spain), Turin (Italy). In order to support the potential commercial
exploitation of the SEMANCO integrated platform a customer facing web portal, EECITIES
(www.eecities.com) was created.

Publications

V. Corrado, I. Ballarini, L. Madrazo, and G. Nemirovskij, “Data structuring for the ontologi-
cal modelling of urban energy systems: The experience of the SEMANCO project,” Sustaina-
ble Cities and Society, vol. 14, pp. 223-235, 2015.

A. Sicilia, L. Madrazo, and J. Pleguezuelos, “Integrating multiple data sources, domains
and tools in urban energy models using semantic technologies,” in Proceedings of the
European Conference on Product and Process Modelling, 2014.

L. Madrazo, G. Nemirovski, and A. Sicilia, “Shared vocabularies to support the creation of
energy urban systems models,” in Proceedings of 4th ICT for Sustainable Places Confer-
ence, EEBuilding Data Models, Energy Efficiency Vocabularies and Ontologies, 2013.

L. Madrazo, A. Sicilia, and G. Gamboa, “SEMANCO: Semantic tools for carbon reduction

in urban planning,” in Proceedings of the European Conference on Product and Process
Modelling, 2012.
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SHECLOUD

Smart hybrid enterprise cloud
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Proposed system architecture to collect status-related data from each cloud infrastructure to
achieve an optimal system configuration considering the local status of each device. Source:
La Salle-URL

Summary

Hybrid cloud computing has emerged as a powerful alternative to existing cloud com-
puting strategies—public and private. However, it has inherited their management and
deployment complexities. The purpose of the project is to create an intelligent cloud or-
chestrator that is able to interlink public and private clouds to enable smooth and elastic
workload transitions (i.e. virtual machines) between clouds in an automatic and semi-su-
pervised fashion.

The actions taken by this orchestrator must suit the real-time capabilities of the devices

hosted in the hybrid cloud, which requires an exhaustive resource and service character-
ization. To do so, it is necessary to design an intelligent system that is able to monitor the
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LINKS

https://blogs.salleurl.edu/es/networ-
king-and-Internet-technologies/
nuevo-proyecto-shecloud-ha-
cia-una-nube-hibrida-e-inteligente

SHECLOUD

status (e.g., current workload, available resources, and historic performance) of every
device. These metrics, together with the service level agreement constraints defined by
the user, enable the orchestrator to optimize the use of resources and the overall perfor-
mance of a hybrid cloud.

Hence, the platform developed in this project will enable a faster and more efficient de-
ployment of hybrid clouds, thus providing SMEs with a tool to achieve greater flexibility
and facilitating the scalability of their businesses, without having to make large invest-
ments in their own infrastructure, and to reduce operation costs.

Outputs

La Salle researchers have defined a comprehensive set of metrics to characterize

the devices deployed in a cloud-computing infrastructure and the primary services
running on top of it. From the cloud resources provided by the project partners, a
real-world data set which included the required metrics was derived. This data set was
used to train an automatic decision support system that was able to advice the cloud
administrator where to deploy a new service or where to migrate an existing one,
according to the infrastructure status.

Publications
A. Briones, R. Martin de Pozuelo, J. Navarro, and A. Zaballos, “Resource Allocation on

a Hybrid Cloud for smart grids,” Network Protocols & Algorithms, vol. 8, no. 1, pp. 7-25,
2016.
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SloT

Homogenization of the heterogeneity of smart objects RESEARCH LINES
in the Internet of Things

GRITS

Future network architectures
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Proposed system architecture. Source: La Salle-URL

Summary

A novel paradigm of the Internet of Things, namely the Social Internet of Things, is gain-
ing momentum. The Social Internet of Things aims to improve scalability and discovera-
bility by leveraging social relationships between devices. This novel paradigm is based on
the small-world phenomenon: The principle that we are all connected by short chains of
acquaintances, also known as the "six degrees of separation”. Thus, a device requesting a
service would start the search from the original search link and then ask “its friends” for
the service. If the service is not found, then the device will ask the friends of friends, and
so on. Thus, a global search becomes a local search.
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SloT

We envision that the Social Internet of Things paradigm would be beneficial in a smart
grid setting, specifically to create autonomous and dynamic prosumer community groups.
By leveraging the relationships created in the framework of the Social Internet of Things,
compatible prosumers can be grouped together in an autonomous way. These groups can
then manage themselves in order to reduce average peak ratio, reduce energy costs and
also become a visible part of the energy market (in contrast with an individual prosumer),
to name a few advantages. In order to create these community groups of prosumers, the
daily load profiles of each individual must be dynamically analysed to ensure compatibili-
ty among them.

Outputs
PhD Thesis “New challenges on web architectures for the homogenization of the heteroge-
neity of smart objects in the Internet of Things”

Publications

V. Caballero, S. Valbuena, D. Vernet, and A. Zaballos, “Ontology-Defined Middleware for
Internet of Things Architectures,” Sensors, vol. 19, no. 5, pp. 1163-1182, 2019.

V. Caballero, D. Vernet, A. Zaballos, and G. Corral, “Prototyping a Web-of-Energy Architec-
ture for Smart Integration of Sensor Networks in smart grids Domain,” Sensors, vol. 18, no.
2, pp. 400-425, 2018.
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SMART DATA

DS4DS

Smart data discovery and natural language generation RESEARCH LINES
for the performance of dlgltal media Artificial intelligence, machine
learning and applications to data
science
FINANCING
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PARTICIPANTS

Coordinator:

N ) : ) Agile Content, Spain
Data flow of the project including the relevant technologies used at each step and the project

partners. Source: La Salle-URL Partners:
La Salle-URL, Spain
Universitat de Girona, Spain

La Salle researchers:
Xavier Vilasis (Team coordinator)
Elisabet Golobardes

The aim of the project is to go beyond the state-of-the-art on the processing of Big Data Virginia Jiménez
and Data Science, with the aim of improving its usefulness for decision-making in the field

of digital media. Currently, the capacities of machines to detect patterns, coincidences and

facts is greatly superior to that of humans. However, in many areas of industry we are still

far from being able to generate information that is useful and easy for people who need

to make business decisions. Within this context, the research work encompasses: (a) de-

veloping new data analysis techniques combining statistics with artificial intelligence and

machine learning; (b) translating the results of the data analysis into a natural language

in order to facilitate their application in specific contexts and users; and (c) evaluating the

efficiency of the new techniques as they are implemented either by humans or machines.

Summary
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Outputs

A decision support system for digital media editorial boards to evaluate the performance
of news and news sections, considering reader impact and topics covered.
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SPRINT 4.0

Strategic partnership for Industry 4.0 innovation
advanced training
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Industrial Revolutions. Source: Sprint 4.0

Summary

The goal of the project is to contribute to filling the existing knowledge gap that university
students have with regard to Industry 4.0. It is fundamental for universities to undertake
changes in their curricula and training courses to help students to acquire the skills they
need to work in the companies which adhere to the so called “4th Industrial Revolution”,
that is, Industry 4.0. Entrepreneurial skills and an entrepreneurial mind-set are necessary
to perform successfully under this new paradigm. Moreover, the adaption of a company
to Industry 4.0 implies a rethinking of the traditional business model. Therefore, entre/
intrapreneurship methods and tools need to be part of a technology-based training.

Outputs

GRITS

RESEARCH LINES

Active learning technologies
Cloud computing and storage
Future network architectures

FINANCING
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LINKS

https://www.sprint40.eu
https://blogs.salleurl.edu/en/are-
you-ready-industry-40

SPRINT 4.0

student competition to develop a pretotype. The selected students are hosted by a partner
company to put their idea into practice.

The audit methodology helps companies to evaluate the opportunities and threats of the
Industry 4.0. It supports companies during the initial stages of identification and imple-
mentation of solutions based on this paradigm.

The training courses are implemented through a student-centred approach, bringing
together students, entrepreneurs, employees, and industry experts in order to trigger
co-creation processes. Thanks to this training structure, the links between students and
employers can be strengthened, giving also the chance to students to discuss their prod-
uct/services/business ideas directly with business partners.

As main output, the participating universities get a fully renewed set of tools for educating
students about Industry 4.0 related topics, with which they will be able to increase their
entrepreneurship skills and their possibilities of employment.

. e . L. . . . . https://www.salleurl.edu/en/educa-
Project activities include the realization and implementation of audit methodologies fo- tion/challenges-big-data-and-se-

cused on Industry 4.0 technologies, the design and realization of a training course, and a curity-industry-40
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VLEO -

Interactions between a virtual social character RESEARCH LINES
and a SOCiaI rObOt Human-computer interaction

FINANCING

Type:
In-house research

Duration:
1 year (2015)

Grant:
3,500 €

Financing organisation:
La Salle-URL

Other organisations:

Massachussets Institute
of Technology, USA

Tufts University, USA

PARTICIPANTS

La Salle researchers:

David Miralles (Head researcher)
Jordi Albd

Rober Boldu

A physical object, a cube, facilitates the interaction between VLEO and Pleo. Source: La Salle-URL Adso Fernandez

Summary

In this project, we use augmented reality techniques to create virtual characters to facil-
itate the interaction between robots and children, in a bid to move away from the con-
straints of the physical world that limit the immediacy of their relationship.

Outputs

Our new character is a virtual representation of a real robot (Pleo) that we have named
VLEO. Pleo and VLEO have the same appearance, but VLEO is more expressive because
its movement is not limited by the quantity of servos or their speed of movement.
From the child’s point of view, Pleo and VLEO can communicate with each other. We
have scripted situations in which they are capable to perform actions and express
emotions through movements and sounds. Then, we have performed tests on users to
study the intensity of the engagement between the robot and the child and the dura-
tion of this interaction.
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VLEO

Publications

A. Fernandez, R. Boldu, J. Alb6, and D. Miralles, “Interaction between VLEO and
Pleo, a virtual social character and a social robot,” in Proceedings 24th IEEE Inter-
national Symposium on Robot and Human Interactive Communication (RO-MAN),
2015, pp. 694-699.
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Knowledge & Technology
Transfer

14 contracts with third parties, in which the know-
how of the research groups has been applied and
the results obtained in research projects exploited

BAUKOM: Web platform based on BIM technologies to
improve the design, manufacturing and commercial-
ization of precast concrete structural components

BAXI: Home comfort control by means of wearables
BUSAN SMART CITY: Sasang district regeneration

COMMUNITY ANALYTICS TOOL: Tools for social
media analysis

EDUENGINY: Promoting engineering thinking,
problem-solving, and STEAM education through
robotic technology

ESTRIS: Innovation strategy in cybersecurity
roadmap

GEOMORFACE: Non-invasive facial biomarkers of
mental illness

ICT NETWORKS CONSULTANCY: Technological
consultancy on ICT for smart grids

MARESME MOBILITY INFRASTRUCTURES:
Study for the urban and landscape integration
of the mobility infrastructures in the littoral
of Maresme (Barcelona)

MYROOT: Image processing algorithms
for arabidopsis root measurment

OPEN SANT CUGAT: Integrated urban energy
information system

PALAMOS HARBOUR: Proposals for the urban

and architectonic development of the harbour

of Palamos

PEPPER-HEALTH: Robotics to suport the health sector
SOCIAL MEDIA: The future scenarios

of customer relationship management
in a social media environment
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BAUKOM

Web platform based on BIM technologies to improve the
design, manufacturing and commercialization of precast
concrete structural components
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Data integration process in the BAUKOM platform. Source: La Salle-URL

Summary

The objective of this project is the creation of an on-line platform that contributes to
improving the design, manufacturing and commercialization processes of precast con-

crete structural components based on the integration of BIM technologies with Internet.

This project is part of a research line aimed at developing on-line catalogues of building
products for the AEC industry which started within the project BARCODE HOUSING
SYSTEM carried from 2005 to 2009 with the co-financing of the Spanish National RDI
plan. BAUKOM was carried out in collaboration with PRECAT Hormigones Prefabricados
de Catalunya and also received the financial support of the Avanza Programme of the
Spanish National RDI plan.
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IAR

RESEARCH LINES

Artificial intelligence, machine
learning and applications to data
analysis

Data science for business
management

Design and construction processes
and tools

Organisational capabilities

FINANCING

Type:
Contract

Duration:
3 years (2010-2013)

Financing organisation:
PRECAT Hormigones Prefabricados
de Catalunya, Spain

PARTICIPANTS

La Salle researchers:

Leandro Madrazo (Team coordinator)
Gongcal Costa

Alvaro Sicilia

BAUKOM

Outputs

The result of this project has been an on-line catalogue of building components
based of precast concrete products integrated in the new web platform named
ABEA. In particular, the main outputs were:

+ Procedures which enable building component manufacturers to create BIM models
of their products and introduce them in an on-line catalogue.

+ A data integration process using Semantic Web technologies to combine the
information provided by the manufacturers with other complementary data
sources to enhance their product description.

The on-line catalogue enables software developers to create services and applica-
tions to select the most appropriate building components for a specific building
design. These services and applications can be implemented as Web services,
desktop applications or plug-ins for BIM authoring tools. Since the information
of the catalogue is available in Semantic Web formats, they can be used to invoke
reasoning processes.

The catalogue was tested with different types of structural precast concrete compo-
nents, namely, beams, columns and corbels. However, any other building component
could be modelled and introduced in the catalogue applying the same data integration
and modelling procedures.

Publications

G. Costa, and L. Madrazo, “An information system architecture to create building
components catalogues using semantic technologies,” in Proceedings of the 10th
European Conference on Product and Process Modelling, 2014, pp. 551-558.

G. Costa, and L. Madrazo, “Connecting building component catalogues with BIM

models using semantic technologies: An application for precast concrete components,”’
Automation in Construction, vol. 57, pp. 239-248, 2015.
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BAXI BAXI

GTM

Home comfort control by means of wearables RESEARCH LINES Outputs

Signal processing
The project has three objectives:

FINANCING
!- . 1. To design garments with automatic temperature controls to wear at home.
ype:
Contract
Durat 2. To create clothing for use at home that is capable of measuring central and peripheral
uration: . .
! 1 year (2016) body temperatures, and transfer this data to a central heating system.
Amount: . .
22,000 € 3. To develop a mobile app to control the entire system.

Financing organisation:
1Y *.M BAXI Calefaccién, Spain
m\ L PARTICIPANTS
. GRRRLNARETT S ~
Other participants:
Wearable microcontroller placed in a garment. Source: La Salle-URL Devota y Lomba, Spain
Yslandia Digital Walkers, Spain
g La Salle researchers:
2k 24 Rosa Maria Alsina (Head researcher)
& Marc Aragones
@ @ == I Marcos Hervas
; b 2 IR < 1 Ferran Orga
W 2 o 21°
& @ e LINKS
366° =
| eiazas www.baxiproject.com
- ]
ey 214
3as

The BAXI Project data communication. Source: BAXI

Summary

We all have a place where we connect in a special way: Our home. BAXI’s goal is to make
that connection even more special by means of an innovative collection of clothing
designed to achieve maximum comfort. Four sensors strategically placed in each garment
accurately measure both the peripheral and central body temperatures. Data is collected
by a controller located in the garment collar and sent via Bluetooth to a mobile app and
then to the cloud where the information is managed.
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BUSAN SMART CITY

Sasang district regeneration

Busan Meeting. Source: BUSAN SMART CITY

Summary

Consultancy work in the area of smart cities for the urban rehabilitation of a neigh-
bourhood in the Sasang district, in Busan, South Korea. It was originally an industrial
district which needed to be updated following the model of the 22@Barcelona district.
The objective of the study was to propose measures to improve the technological infra-
structure of the district and the associated services.

Outputs

A guideline to transform the industrial area following an urban innovation model which
encompasses engineering (IoT, communication networks, ICT infrastructures and smart
grid) and architecture (urbanism and mobility) aspects, including:

+ High-speed communications to connect industrial, commercial or residential
buildings.

« Infrastructures for the interconnection of sensors or other “smart things”.

+ Sensors and monitoring devices strategically placed in urban areas (e.g. street
crossings, parks, etc.) in order to have a real-time control of the environment.
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GRITS

RESEARCH LINES

Future network architectures
Organisational capabilities
Sustainable development

FINANCING

Type:
Contract

Duration:
2 years (2016-2017)

Amount:
80,000 €

Financing organisation:

Busan Municipality, South Korea
Dohwa Engineering, South Korea

PARTICIPANTS

La Salle researchers:

Ramon Martin de Pozuelo (Team

coordinator)
Alan Briones
Agustin Zaballos

Communication technologies to connect urban equipment and furniture (sensors,
traffic lights, bus stops, video walls, etc.) using low-power short-range communica-
tion (e.g. ZigBee, Bluetooth 4.0, etc.) as well as low-power wide area network tech-
nologies that require less infrastructure (e.g. NB-IoT) but with higher associated costs.
Self-generated energy using renewable sources located in rooftops, together with
management systems to improve energy efficiency.

Knowledge & Technology Transfer
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COMMUNITY ANALYTICS TOOL

Tools for social media analysis
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Graphical user interface of the Community Analytic Tool. Source: La Salle-URL

Summary

The goal of the project was to develop a tool to visualise and analyse social network
activity to create marketing campaigns for specific user profiles. The specifications of
the tool were the following: Capacity to be used for different data structures from various
social networks (Twitter, Facebook); customizable information visualization modes for
different end-user profiles; and the modelling of the processes of viralisation of the
information by means of graphs and tree maps.

Outputs
A COMMUNITY ANALYTICS TOOL was created according to the project specifications,

both for Twitter and Facebook. User activity in Facebook pages (posts, comments,
events, questions, likes, etc.) was retrieved through a Facebook API.
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IAR

RESEARCH LINES

Artificial intelligence, machine
learning and applications to
data analysis

Data science for business

management

Organisational capabilities

FINANCING

Type:
Contract

Duration:
2 years (2011-2013)

Financing organisation:
Havas Media Planning, Spain

PARTICIPANTS

La Salle researchers:

Leandro Madrazo (Head researcher)

David Ortiz
Marta Salgado
Alvaro Sicilia

COMMUNITY ANALYTICS TOOL

The tool supports three kinds of users: Administrators, analysts and basic users.
Administrators manage the tool (e.g., creates clients) and enables other users.
Analysts upload data from the clients’ Facebook pages and create visualizations

of the data. End-users can access the visualizations created by the analysts which
include bar charts, tables, pie charts, graph displays, tree maps, and Sankey diagrams,
among others.

From the analysed data, different roles are assigned to the users of the Facebook page
to reflect their activity. A user can have more than one role, among them:

« Initiator, who starts an activity and share it among friends.
 Propagator, who invites friends to participate in the Facebook page.
« Viraliser, who propagates an activity.

+ Spectator, whose influence on the community is very low.

Knowledge & Technology Transfer
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EDUENGINY

Promoting engineering thinking, problem-solving, and RESEARCH LINES
STEAM education through robotic technology

GRETEL

Educational data analytics
STEAM education

PEEENN : ] { - ! FINANCING

Type:
In-house research

Duration:
2016—-present

Amount:
104,928 €

Financing organisation:
La Salle Catalunya
La Salle-URL

PARTICIPANTS

La Salle researchers:

Elena Jurado (Team coordinator)
Dani Amo

Roger Olivella

Albert Valls

LINKS

https://twitter.com/hashtag/
eduenginy

Summary

EDUENGINY started in 2016, as a joint initiative of La Salle-URL and La Salle Catalunya.
The objective of the project is to make the new generation of students aware of the value of
learning engineering in a social, creative, holistic, ingenious and entrepreneurial context.
The activities developed within the project include workshops, consultancy work and
coaching for school teachers to learn how robotics can be used to foster engineering
education in an interdisciplinary way, in accordance with the principles of STEAM
(Science, Technology, Engineering, Arts and Mathematics) education.

Outputs

Since the start of the project, 9 schools, with more than 1,000 students and 200 teachers,
have participated in the various activities, including:

126 La Salle Research

EDUENGINY

+ Formative Coaching.
+ Providing school teachers with advice on curriculum development in subject
matters related to robotics, with support in the classroom, assistance in curric-
ular design, and organization of round tables.

+ Training for teachers in elementary, primary and secondary levels.
+ Training teachers in different subjects to create interdisciplinary didactic units
that incorporate robotics, using on-line materials.
+ Training teachers to be tutors of research projects led by students.

« FabLab@School.
+ Providing training and support to implement FABLABs in schools.

+  Workshops on programming.
+ Programming and robotics for high school students.

+ EDUENGINY Solidary.
»  Workshops for students with problems of social integration, also involving
college students.

Publications
E. Jurado, “Aprenentatge STEAM social en edats primerenques amb plataformes robo-

tiques,” in Proceedings of the 11 Simposi sobre Innovacié Pedagogica i Noves Tecnolo-
gies, La Salle Campus Barcelona (URL), 2017, pp. 39-43.

Knowledge & Technology Transfer
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ESTRIS

Innovation strategy in cybersecurity roadmap

| Necessitats {eix Y) vs, Capacitats (eix X)

C: Explanation T: Explanation
D: Explanation S: Explanation
E: Explanation

Relationship between the necessities (Y axis) and capabilities (X axis) in different areas of
cybersecurity in Catalonia. Source: ESTRIS
Summary

The goal of this project is to devise an innovation strategy roadmap in cybersecurity for
the period 2017-2020 within the Centre of Information Security of Catalonia (CESICAT).

The main objective is to identify cybersecurity challenges and needs in Catalonia, focusing
on the prevention and detection of damage to critical infrastructures and on the protec-

tion of digital identities.

Outputs

The work carried out in this project has been developed along three lines:

1. To conduct a global study of the state-of-the-art in cybersecurity, and an analysis of the
work that is being carried out in publicly-funded research projects on cybersecurity in

Catalonia.
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GRITS

RESEARCH LINES

Future network architectures
Sustainable built and living
environments

FINANCING

Type:
Contract

Duration:
1 year (2016-2017)

Amount:
11,750 €

Financing organisation:
CESICAT, Spain

PARTICIPANTS

Other participants:
Eurecat, Spain
i2CAT, Spain
Universitat de Barcelona, Spain
Universitat Politecnica

de Catalunya, Spain
Universitat Rovira i Virgili, Spain

La Salle researchers:

Guiomar Corral (Team coordinator)
Alan Briones

Julia Sanchez

Agustin Zaballos

ESTRIS

2. To organize a workshop with experts with the purpose of identifying the current
needs and future challenges in the sector.

3. To create a roadmap aimed at the generation of value and knowledge in the short
term, with the purpose of mapping the existing capacities about cybersecurity in
the region, and to assess the medium-term return on investments of future projects
related to the identified challenges.

Publications
J. Sanchez, G. Corral, A. Zaballos, R. Martin de Pozuelo, and A. Briones, “Security in

smart grids”, in From Internet of Things to Smart Cities: Enabling Technologies, H. Sun, C.
Wang and B. I. Ahmad, Eds., Chapman and Hall/CRc, 2017, pp. 179-225.
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GEOMORFACE

Non-invasive facial biomarkers of mental ililness
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GEMORFACE: Automating the identification of facial biomarkers from photographic images.
Source: La Salle-URL

Summary

Intellectual disability affects approximately 1% of the population in the developed world.
In Spain alone, there are more than 400,000 diagnosed cases. Numerous genetic diseases
involving intellectual disability and mental retardation are associated with craniofacial
malformations.

In recent years, researchers at the Centre for Genomic Regulation (CRG) have identified a
gene —DYRK1A— which plays a critical role in the nervous system, in particular in facial
development. DYRK1A can be found on chromosome 21, in the critical region of Down
syndrome (DS), and its level of expression is associated with different degrees of intellectu-
al disability and craniofacial dysmorphology.

A recent study has shown that facial features are the best indicators of physiological age
and are more reliable than blood profiles. This opens up the possibility of using facial
features as biomarkers for DS, with the advantage that they are non-invasive and are
simply and objectively measured through a photograph or 3-D scanner.

The objective of this project is to integrate open source software for the detection of

facial features with machine learning in order to make a diagnosis/prognosis of a mental
illness associated with DYRK1A gene alterations from photographs of an individual.
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GTM

RESEARCH LINES

Signal processing

FINANCING

Type:
Contract

Duration:
1 year (2017)

Amount:
19,829 €

Financing organisation:
Centre de Regulacié Genomica
(CRG), Spain

PARTICIPANTS

La Salle researchers:
Alejandro Gonzalez
Xavier Sevillano

LINKS

https://www.redleonardo.es/

beneficiario/neus-martinez-abadias/

GEOMORFACE

Outputs

The main output of this project is a software tool which uses geometric morpho-
metrics, computer vision and machine learning to compute 2-D and 3-D facial
biomarkers to discriminate euploid and Down syndrome facial shapes from large
photographic images datasets.

With this tool, we have been able to automate the diagnosis of disorders associated to
minor facial dysmorphologies using non-invasive facial biomarkers.

Publications

X. Sevillano, A. Gonzalez, R. Gonzalez, J. Sharpe, R. de la Torre, M. Dierssen, and N.
Martinez-Abadias, “Comparing 2-D, 2.5-D and 3-D Facial Biomarkers Based on Geomet-
ric Morphometrics to Classify Down Syndrome Individuals Using Machine Learning,”
in Proceedings of the 3rd Trisomy 21 Research Society Conference, T21RS, 2019.

N. Martinez-Abadias, J. Starbuck, R. Gonzalez, X. Sevillano, A. Gonzalez, J. Sharpe,

R. de la Torre, and M. Dierssen, “Minimizing facial dysmorphologies associated with
Down syndrome by inhibition of DYRK1A related pathways,” in Proceedings of the An-
nual Meeting of the American Society of Human Genetics, ASHG, 2018.

X. Sevillano, A. Gonzalez, R. Gonzalez, . Sharpe, R. de la Torre, M. Dierssen, and N.
Martinez-Abadias, “A geometric morphometrics and machine learning tool for facial
shape analysis and classification based on non-invasive facial biomarkers: A Down’s
syndrome case study,” in Proceedings of the Annual Meeting of the American Society of
Human Genetics, ASHG, 2018.

J. Starbuck, S. Llambrich, R. Gonzalez, J. Albaiges, A. Sarlé, J. Wouters, A. Gonzalez,
X. Sevillano, J. Sharpe, R. de la Torre, M. Dierssen, G. Van de Velde, and N. Martin-
ez-Abadias, “Epigallocatechin-3-Gallate Improves Facial Dysmorphology Associated
with Down Syndrome,” bioRxiv, 276493, 2018.

A. Sarlé, J. Roldan, J. Starbuck, J. Sharpe, R. de la Torre, A. Gonzalez, X. Sevillano, M.
Dierssen, and N. Martinez-Abadias, “Exploring the effects of epigallocatechin-3-gallate
(EGCG) in Down syndrome’s children facial morphology using 3-D images,” European
Journal of Anatomy, vol. 21, no. 4, pp. 334-335, 2017.
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ICT NETWORKS
CONSULTANCY

GRITS

RESEARCH LINES

Active learning technologies
Future network architectures

Technological consultancy on ICT for smart grids

FINANCING

Type:
Contract

Duration:
4 years (2015-2018)

Amount:
62,800 €

Financing organisation:
ENEL Energy Europe

PARTICIPANTS

La Salle researchers:

Alan Briones (Team coordinator)
Julia Sanchez

Agustin Zaballos

Architecture of a heterogeneous data network for the smart grid. Source: La Salle-URL

Summary

Our consultancy provide utilities with the fundamental knowledge they need on data
networks, the different types of networks that exist, as well as the equipment required

by a smart grid. Together with these technologies, there is a plethora of new services and
opportunities (e.g., accurate grid monitoring, real-time energy consumption and custom-
er-side generation, monitoring of overloads, preventive mechanisms for service failures,
network balancing to manage the demand, demand response, network self-healing, resil-
ience, etc.), which are bringing about a significant revolution in the energy sector. Indeed,
smart grids are expected to transform traditional electricity networks in several areas:
information management (from scarce one-way data streams to large, fully meshed re-
al-time data), business models (from producers and consumers to prosumers), and energy
supply (from centralized and fossil-based production to renewable energy and distributed
production)
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Outputs

Our clients acquire knowledge about Internet network models (0SI, TCP/1P), their archi-
tectural layers and the possibilities of using the following technologies to support the
digital transformation of a smart grid:

+ Ethernet standards

+ Routing protocols

+ Network design

+ Configuring network security policies

+ Routers configuration

+ Switch configuration

+ Advanced 1pv4 and 1Pv6 addressing techniques

+ Ability to analyse and solve possible network problems
+ Quality of service

+ Automatic meter infrastructure data networks

+ Distributed energy resources data requirements
+ Advanced distribution automation deployment

Knowledge & Technology Transfer
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MARESME MOBILITY .
INFRASTRUCTURES

Design and construction

Study for the urban and landscape integration of the processes and tools

Sustainable built and living

mobility infrastructures in the littoral of Maresme (Barcelona) environments

FINANCING

Type:
Contract

Duration:
1 year (2016)

Amount:
17,967 €

Financing organisation:

Generalitat de Catalunya
(Departament de territori
i sostenibilitat)

PARTICIPANTS

Other participants:

Ajuntament de Matard, Spain

Generalitat de Catalunya (Direccié
general d’infraestructures de mobilitat
terrestre), Spain

La Salle researchers:

Robert Terradas (Head researcher)
Anna Martinez (Team coordinator)
Amador Ferrer

Jordi Gordon

Nuria Marti

Xavier Martin

Jordi Mas

Anna Peguero

F. Xavier Ramis

Isabela de Renteria

Longitudinal seafront strategy. Source: La Salle-URL

Summary

Maresme is a coastal region located to the north of Barcelona, composed of ten mu-
nicipalities. It is a narrow territory, placed between the Mediterranean and the coastal
mountain range. Several mobility infrastructures run through this region parallel to the
coast: Railway, highways, and roads, and also —although in a discontinuous way— bike
paths and walkways. Many streams cross these infrastructures on their way to the sea.
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MARESME MOBILITY INFRASTRUCTURES

The main objective of the study was to establish guidelines to mitigate the impact
of mobility infrastructures in relation to the urban and natural landscapes of this
region. Therefore, there are three interrelated issues that had to be considered: The
longitudinal continuity of the mobility paths (pedestrians, personal mobility vehi-
cles, and bicycles), their transversal permeability to facilitate the passage of water
(underground passageways, and connections to the coast) and the surrounding
urban landscape (public facilities, parking lots, historical buildings, and factories).

Outputs

A matrix of strategies for landscape regeneration: typological solutions represented
in both dihedral and axonometric views.

+ Development of four urban and architectonic projects: seafront (Premia de Mar),
parking and surroundings (Vilassar de Mar-Cabrera de Mar), train station (Matard)
and, the stream which runs to the sea (Sant Andreu de Llavaneres).

+ Students’ final projects (Bachelor and Master).

Publications

R. Terradas and A. Martinez, Eds., Projectes Mediterranis. Mataré. Barcelona:
Printcolor, 2016.

A. Martinez, I. Renteria, X. Martin and J. Gordon, “Strategies for urban landscape
regeneration in the littoral of Maresme (Barcelona),” in Proceedings of the Second
International Congress ISUF-H 1I. City and Urban forms: Transversal Perspectives,
2018, pp. 97-108.
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MYROOT

Image processing algorithms for arabidopsis
root measurement

MyROOT: Root Length Measurement Softwars

1wl gy
e — ] )
| LoaD MG

B she ek

i Rewults Path = g
T ! Bt [= [y [T = PR =18
Root Lubel = SAVE
R B = e
[ gmc Folder Path = Process

MyRoot user interface. Source: MyROOT

Summary

The Centre for Research in Agricultural Genomics (CRAG) requires an image pro-
cessing tool to automatically measure the root length of cultivated Arabidposis
thaliana specimens. The aim of the project is to develop a software that is able to
perform a calibrated measurement from a photograph of the roots contained in a
culture plate.

Outputs

The main output of the project is a software tool which can accurately measure the
root length of Arabidopsis thaliana seedlings grown in laboratory plates. This tool

136 La Salle Research

GTM

RESEARCH LINES

Signal processing

FINANCING

Type:
Contract

Duration:
1 year (2016)

Amount:
14,520 €

Financing organisation:
Centre for Research in Agricultural
Genomics (CRAG), Spain

PARTICIPANTS

La Salle researchers:
Alejandro Gonzélez
Xavier Sevillano

LINKS

https://www.plant-image-
analysis.org/software/myroot

https://www.cragenomica.es/
research-groups/brassinosteroid-
signaling-in-plant-development

MYROOT

is available to the plant science community as a standalone application through
the Plant Image Analysis website, a software repository commonly used by plant
scientists.

Publications

I. Betegdn, A. Gonzalez, X. Sevillano, D. Blasco, and A. I. Cafio, “My ROOT: A meth-
od and software for the semi-automatic measurement of primary root length in
Arabidopsis seedlings,” The Plant Journal, vol. 98, no. 6, pp. 1145-1156, 2019.

I. Betegon, A. Gonzalez, X. Sevillano, D. Blasco, and A. I. Cafio, “MyROOT: A novel
method and software for the semi-automatic measurement of plant root length,”
bioRxiv, 309773, 2018.
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OPEN SANT CUGAT

Integrated urban energy information system

Graphical user interface of the OPEN SANT CUGAT platform: Visualization of the integrated
data in a map Source: La Salle-URL

Summary

The goal of the project is to develop a platform to integrate the city’s building energy
information with public data in the city of Sant Cugat. The platform enables the inte-
gration, visualization and analysis of the data generated by the municipality and the
public data delivered by public agencies.

Outputs

A web-based platform was created according to the specifications of the technicians
of the Sant Cugat council. The platform integrates data generated by some of the mu-
nicipal departments (building licenses, environment, urban quality) and available
public data (cadastre, energy performance certificates, building technical inspections,
among others). Municipal technicians can create data-based scenarios adapted to the
specific needs of colleagues, citizens or companies.
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RESEARCH LINES

Artificial intelligence, machine lear-
ning and applications to
data analysis

Data science for business
management

Sustainable built and living
environments

FINANCING

Type:
Contract

Duration:
2 years (2017-2019)

Amount:
91,875 €

Financing organisation:

Ajuntament de Sant Cugat del Valles,

Spain

PARTICIPANTS

La Salle researchers:

Leandro Madrazo (Head researcher)
Eric Ortet

Marta Salgado

Alvaro Sicilia

OPEN SANT CUGAT

Data can be visualized in various forms (maps, charts, and tables) at different scales
(i.e., building, parcel, zone, and neighbourhood), and filtered in multiple ways, by
means of parameters (e.g., age of construction) and layers (e.g., energy consump-
tion, pool surface).

The integrated data can be automatically analysed to find patterns and correlations in
order to provide municipal technicians, citizens and companies with valuable informa-
tion. This way, the platform fosters the collaboration between city council departments,
and between these and the public.
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PALAMOS HARBOUR PALAMGS HARBOUR

IAR

Proposals for the urban and architectonic development RESEARCH LINES The main objectives of the study are: To create urban and architectonic guidelines to
of the harbour of Palamods Design and construction restore the quality of the seafront landscape; to improve mobility and accessibility, by
processes and tools lowering the car impact with the creation of additional parking areas; to foster new
Sustainable built and living connections between the village, harbour and the beach; to reinforce the cultural value

environments of architectural heritage in the Mediterranean; and to apply sustainability criteria to

strengthen the relation between tourism, nature and citizens.
FINANCING

Type:
Contract

Outputs
Duration:

1 2015 . . . . S
year (2019) « Strategies for sustainable regeneration: urban and architectural guidelines for a

?g‘g(‘)‘gté public competition for the Palamés harbour master plan.
' + Agreements between different administrations: Ports de la Generalitat (owner), City
Council (users) and Departament de Territori (developer).
+ Students’ final projects (Bachelor and Master).

Financing organisation:
Ports de la Generalitat de Catalunya

PARTICIPANTS

Other participants: Publications

Ajuntament de Palamés, Spain

La Sall hers: . . . . . ,
a Salle researchers R. Terradas, A. Martinez and S. Lois, Eds., Projectes mediterranis. Palamds, Badalona,
Robert Terradas (Head researcher)

Anna Martinez (Team coordinator) Mora d’Ebre. Barcelona: Printcolor, 2016.

Amador Ferrer
Jordi Gordon

Sergi Lois

Nuria Marti

Xavier Martin

Jordi Mas

Anna Peguero

F. Xavier Ramis
View of the main building, model of the proposal. Source: La Salle-URL Isabela de Renteria

el

Summary

The project deals with the integration of commercial, sport and industrial facilities of the
harbour of Palamds, a touristic enclave in the Costa Brava region (Girona). The centre of
the village is located at the top of a hill, with dense housing and narrow streets surround-
ing the Santa Maria church. At its lowest part, the harbour supports a diversity of usages,
such as industrial (fishing, warehouses), commercial (fish market, shops, restaurants)
and touristic (leisure boats, cruise ships, museum, beach). However, these activities are
not well integrated with each other, due to the existence of physical barriers (parking lots,
private properties, industrial areas) which give rise to mobility problems.
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PEPPER-HEALTH

GTM

Robotics to support the health sector RESEARCH LINES The project has three main objectives:
Human-computer interaction . . . .
Signal processing + To design and develop a robot-based application proof of concept in the health-
care sector.
FINANCING + To validate the proof of concept through pilot studies with end-users.
'e Type: + To disseminate the outcomes in the academic and industrial sectors.
i Contract
Duration:
i 1 year (2018) Outputs
. = Amount:
p ; 72,800 € We have analysed the users’ responses in order to assess the effectiveness of the
1% ° - - . .
v - Financing organisation: applications, in the following scenarios:
’ YASYT Robotics, Spain
» 4 + Pre- and post-operative hospital care.
- PARTICIPANTS + Pre- and post- Magnetic Resonance Imaging procedures at hospitals.
“ La Salle researchers: - Cognitive and motor activities in care homes.
Raquel Ros (Head researcher) + Social abilities training for special care centres.
Juan Manuel Acevedo
Marc Espona
Interacting with the Pepper robot while Pepper robot, developed by Softbank
playing a well-known memory game. Robotics. Source: Softbank Robotics
Source: YASYT Robotics LINKS

https://yasyt.com

Summary

Nowadays, robots are becoming part of our daily lives. One of the areas of research in this
field is Social Assistive Robotics, that is, robots that support humans by interacting with
them, especially with people with motor or cognitive impairments. Within this context,

a robot becomes a companion which provides emotional rather than physical support to
persons with special needs.

PEPPER-HEALTH is a joint-research project with YASYT Robotics, a start-up company
which focuses on the development of social assistive robots for the health care sector.
The purpose of the research is to explore the application of robots in the following areas:

+ Paediatrics. Reducing infant anxiety in medical interventions, such as surgery and
Magnetic Resonance Imaging scans.

+ Geriatrics. Stimulating and accompanying elderly people.

+ Intellectual disability. Training for the population with cognitive deficits.

+ Education. Informing patients and family members about health care.

+ Nursing. Humanizing the intensive care units at hospitals.
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SOCIAL MEDIA

The future scenarios of customer relationship
management in a social media environment

GREITM

RESEARCH LINES

Interfirm dependencies
Organisational capabilities
Value propositions

FINANCING

5“{:[{!&%‘9 s \?13:'2-: 'éypet: t
m& Iﬁ = ) .'--‘_\ ontrac
F AN A . ' Duration:

4 years (2010-2013)

Amount:
107,500 €

Financing organisation:
Indra Sistemas, S.A., Spain

PARTICIPANTS

. ) | Coordinator:
L il ANAS, Italy

- § »
F k= s o ,{ Partners:

= 1 | Indra Sistemas, S.A, Spain

La Salle researchers:
Francesc Miralles (Team coordinator)
David Riu (Team coordinator)

Types of social media conversations in customer relationship management (CRM) scenarios. Ana G. Balladares

Source: Social Media Ferran Giones
Sergio Martin
Carla Riverola
Summary

On-line social networks are rapidly taking a central role in the relationship with
clients or potential customers of organizations. The management of the customer
relations taking place in these environments poses new challenges to organizations.
As a result, new paradigms of customer relationship management (CRM) are emerging.
User involvement in innovation processes requires the adoption of open innovation
management models, supported by open innovation platforms, crowdsourcing
mechanisms or the participation of trendsetters.

This research project aims to discover new functions or processes of the CRM that
might be supported using current and future social media technologies. The predominant
conceptualization of the value chain must be reviewed in light of the extended value
provided by CRM supported by information technologies. In addition, the complexities
and peculiarities of each industry sector requires a specific analysis to identify the
drivers of the transition to a CRM in a social media context.
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Outputs

A series of scenarios for the following sectors to make a transition to CRM in a social
media context have been developed in accordance with the following work plan:

+ Industry Analysis for CRM use in social networks.
+ State-of-the-art of CRM as a transversal function.
+ Role of social networks industry sectors: Media, tourism, and public ad-
ministration.
+ Reference framework proposal.
+ Analysis of current cases of use.
+  Proof of concept of the framework.
+ Scenario evolution for social CRM.
+ Technology maturity model.
+ Technology trends for social CRM.
+ Description of scenarios for various industry sectors: Media, tourism, and
public administration.

Publications

A. G. Balladares, C. Kennett, and F. Miralles, “SOCIAL MEDIA Role in Search and
Evaluation of Experiential Products,” in 6th Annual Conference Global Innovation
and Knowledge Academy (GIKA), Valencia, Spain, 2016.

B. M. Frutos, F. Giones, and F. Miralles, “SOCIAL MEDIA engagement as an e-com-
merce driver, a consumer behavior perspective,” in Proceedings of 9th Iberian Con-
ference on Information Systems and Technologies (CISTI), 2014, pp. 1-6.
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A priori knowledge and the identi-
fication of opportunities for tech-
nological entrepreneurship. The
complementary role of business
and entrepreneurship knowledge

Analytical study of the final
project of a building engineer-
ing undergraduate programme.
Optimization of the connections
between learning activities and
competences demanded by the
profession and society

Application of service composi-
tion mechanisms to future net-
works architectures and smart
grids

Applying consensus to obtain
objective concept mappings

Architecting purpose-driven im-
provisation towards organizational
effectiveness in extreme environ-
ments. Case narratives from organ-
izations during typhoon Haiyan

Architecture for informal tourism.
Campsites as a temporary occupa-
tion model in the Catalan littoral
landscape

Contributions to active learning
based on Mishra and Koehler's
technological, pedagogical and
curricular model

Coordination dynamics in disaster
response operations. A network
based discrete event analysis

Coprocessor integration for re-
al-time event processing in particle
physics detectors

Do entrepreneurs Link(ed)-in? Ex-
ploring entrepreneurs’ usage of so-
cial media to manage social capital

Facing on-line challenges using
learning classifier systems

From cluster databases to cloud
storage. Providing transactional
support on the cloud

From modern architecture to digital
architecture. The influence of the
industrial and informational revo-
lutions on the architectural produc-
tion and culture

Graph theory applied to transmis-
sion path problems in vibroacoustics

Doctoral Theses

27 dissertations carried out in the framework
of the research groups, and in conjunction
with research projects

Improving creativity training.
An examination of the effects of
delivery method and problem re-
alism on creative performance in
post-training ideation

Integration of building product
data with BIM modelling. A seman-
tic-based product catalogue and
rule checking system

Intelligent tutoring of learning
virtual communities

New visualization technologies for
enhanced architecture representa-
tion in education

Numerical production of vowels
and diphthongs using finite ele-
ment methods

Oblique sounding and HF commu-
nication techniques for very long-
haul ionospheric links

Supporting tools for automated
generation and visual editing of
relational-to-ontology mappings

Perceptually-based signal features Technology enhanced learning
for environmental sound classifi- and gamification for teaching and
cation learning innovation

Performance-based design in
architecture. Design strategies to
improve the energy efficiency of
buildings

Turn on, tune in, drop out? Explor-
ing the venture emergence in tech-
nology-based firms

Prosodic and voice quality
cross-language analysis of story-
telling expressive categories orient-
ed to text-to-speech synthesis

Study of B-hadron decays into two
hadrons and a photon at LHCb and
first observation of b-baryon radia-
tive decays
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A priori knowledge and the identification
of opportunities for technological
entrepreneurship

The complementary role of business and entrepre-
neurship knowledge

Technology-based entrepreneurship exerts a significant influence on society
through the generation of wealth and employment, although it also poses certain
difficulties for entrepreneurs. This thesis focuses on the relationship between
technology-based opportunities and entrepreneurs, exploring one of the most
significant stages in the entrepreneurial process: Opportunity identification.

The research literature proves that the possession of prior knowledge by individuals
and societies is one of the most significant factors in the study of entrepreneurship.
Previous studies show a uniformity in the relationship between prior knowledge and
entrepreneurial opportunity identification. However, this relationship is far from
being linear, continuous or homogeneous. In order to understand this relationship,
we have conducted a study with a sample of individuals working on technology-based
entrepreneurial initiatives. A qualitative methodology approach, based on Grounded
Theory, has been applied to provide an explanation of the relationship between a
priori knowledge of the participating individuals and the diversity of identified
opportunities.

By applying established cognitive theories and adopting a broad interpretation of
human and social capital theories, we have identified different types of a priori
knowledge: Prior knowledge of business, and prior knowledge of entrepreneur-
ship, both with a human and social capital component. The results of the research
show that these types can complementary each other, as each has a different degree
of relevance in a given context. The relevance and complementary of each type of a
priori knowledge influences opportunity identification. Therefore, a specific training
is necessary to select the combination of prior knowledge which is most appropriate
in an entrepreneurial context.
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Analytical study of the final project of
a building engineering undergraduate
programme

Optimization of the connections between learning
activities and competences demanded by the
profession and society

Both the degree of building engineering as well as the professional competences
related to these studies have undergone a constant evolution over the years.
Recently, changes to the academic programmes as well as the global crisis, which
has notably affected the construction sector in Spain, have brought about a decline
in the number of students in this field. This decrease has been particularly felt in
building engineering, although the profession of technical architect still maintains
a high rate of employment, particularly when compared with other related studies
such as Architecture. In these circumstances, it is essential to train professionals
with the capacities that the society expects. This will facilitate the employment of
the graduates in the highly competitive building sector, and will also improve the
profile of the universities.

This thesis focuses on the study of one of the most important subjects of the degree:
The final project. The aim is to analyse to which extent the competences that the
students demonstrate in the final project respond to the current demands in the
building sector. With this purpose, a methodology is proposed which can be applied
to evaluate the level of competence acquired in the final projects in other degrees,
and in other higher education institutions.

The work contained in this thesis has been part of the research project “E-Learning

3.0 en la docencia de la arquitectura. Casos de estudio de investigacion educativa
para un futuro inmediato”, a project carried out from 2013 to 2015 in collaboration
with the Polytechnic University of Catalonia and with the financial support of the
Ministry of Education and Competitiveness.

GRETEL

Author:
Enric Pefa

Director:
Dr. David Fonseca

Co-director:
Dr. Nuria Marti

Keywords:
Building engineering; professional
competences; aec sector

Date of defence:
9 Abril 2018

LINKS

http://hdl.handle.net/10803/368181

Doctoral Theses

149


http://hdl.handle.net/10803/462860
http://hdl.handle.net/10803/368181

Application of service composition
mechanisms to future networks
architectures and smart grids

The purpose of this thesis is to explore how service composition methodology and
their associated mechanisms can be used to efficiently orchestrate flexible and
context-aware communications and processes. More precisely, it focuses on two
fields of application which are part of a software-defined utility (SDU), namely: The
context-aware media distribution, and the smart grid services and infrastructure
management.

The objective is to propose a new way of managing smart grids following a soft-
ware-based approach that enables a more flexible operation of the power infra-
structure. The work undertaken includes a review of the context, requirements
and challenges posed by these technologies. A service-oriented future network
(FN) architecture is proposed to create context-aware on-demand communication
services. It includes methods and tools to deploy it (within or without the FN
architecture) in context-aware media distribution and smart grids. Finally, several
components of a SDU infrastructure are proposed, including examples of service
composition applications for designing dynamic and flexible security for smart
metering, as well as for the orchestration and management of services and data
resources within the utility infrastructure.

150 La Salle Research

GRITS

Author:
Ramon Martin de Pozuelo

Director:
Dr. Agustin Zaballos

Co-director:
Dr. Francesc Pinyol

Keywords:

Service composition; future net-
works; smart grids; context-aware-
ness; media distribution; service
oriented networks

Date of defence:
27 January 2017

RESEARCH PROJECTS

FINESCE, INTEGRIS, SHECLOUD

LINKS

http://hdl.handle.net/10803/399992

Applying consensus to obtain objective
concept mappings

Whether we are talking about the tourism, health or energy sectors, any company
or institution must face the challenge of making decisions based on the analysis

of large volumes of data. In this sense, decision support tools have become indis-
pensable. The concept mapping method proposed in this research enables the
conceptualization of abstract thought from pooling the subjective expert opinion.
The proposed method has been successfully applied to answer this question: "What
are the factors that contribute to excellence in hospitality?" The results show that the
proposed method can drastically reduce the solution space, thus making the analysis
process more efficient.

This thesis was carried out in the framework of the KEEL project financed by the
Ministerio de Educacién y Ciencia.
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Architecting purpose-driven improvisation
towards organizational effectiveness
in extreme environments

Case narratives from organizations during
typhoon Haiyan

This dissertation is concerned with organizing processes in disaster environments.
In particular, the main research inquiry is "How does the interaction of individuals
and collectives influence their effectiveness in achieving their goals in extreme
contexts?”. In order to answer this question, a case based on the response and
recovery phase of the 2013 typhoon Haiyan was considered.

The study has demonstrated that, improvisation, despite its emergent nature, is
purpose-driven, as it allows organizations to consciously achieve their goals. This
is due to the buffering effect, and to the connection-seeking effect. Furthermore,
purpose-driven improvisation is enabled by various narratives of interaction: (a) a
complementary interaction between the individual and collective-level attributes,
where both the individual and the organization play an equal role in enabling
purpose-driven improvisation; (b) an individually-maneuvered interaction, where
the positioning of the individual in the enactment of purpose-driven improvisation
is more pronounced; and (c) rule-abiding interaction, in which the role of the
organization precedes the individual positionality in the enactment.

This thesis has been carried out within the NITIMesr Marie Curie training network,
co-funded by the 7th Framework Programme of the European Union.
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Architecture for Informal Tourism

Campsites as a temporary occupation model
in the Catalan littoral landscape

Campsites are a tourist model based on one of humanity’s most primitive way of
inhabiting: Nomadism. Nomads settle in a territory without physically altering it,
although they endow it with meanings. Moving from one place to another can be
motivated by the need to find shelter and food, but also by the desire to discover
other cultures or places, and to be temporarily part of them. Living in a camp
makes it possible to intensify the relations with nature and other people, to experience
new ways of living in community.

By the middle of the twentieth century, mass tourism had become a booming
industry in Spain. As a result, the coast landscape underwent a radical transfor-
mation. A large number of campsites were placed near the coast, particularly in
Catalonia which reached the highest concentration of its type of accommodation in
Spain. Designing this type of habitat offered architects an opportunity to combine
the preservation of local traditions, the respect for nature and the adherence to
some of the principles of modern architecture.

In this thesis, we have investigated the typology of campsites in the Mediterranean
region along three axes: Landscape, architecture and tourism. In particular, we
have examined the integration of the campsites in the natural surroundings, and
we have studied the light and movable lodgings that dwellers bring with them. The
study focuses on five paradigmatic cases, each of them encompassing three funda-
mental aspects of campsites: Settling (“The Temporary City”), building (“The Open
Building”) and dwelling (“The Itinerant Habitat”).

One of the conclusions of the study is that campsites —because of their informal
and temporary nature and their respect for nature— are a model of sustainable
development: They help to preserve the landscape, facilitate the urban regeneration
of public spaces in high-density tourist settlements and promote social interaction
between individuals and local communities —albeit on a temporary basis—.

This thesis has been carried out with the support of a pre-doctoral grant from the
Catalan Government, linked to the research project “ERAM. Strategies for the
sustainable regeneration of tourist settlements on the Mediterranean coast” carried
out in collaboration with the Polytechnic University of Valencia, and co-funded by
the Spanish National Research Plan.
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Contributions to active learning based
on Mishra and Koehler's technological,
pedagogical and curricular model

This thesis consists of a compendium of publications in the field of educational
research and pedagogical innovation. The selected articles are based on the
technological pedagogical content knowledge (TPACK) framework developed by
Mishra and Koehler. In order to guarantee an effective learning environment,
different aspects need to be considered. On the one hand, the learning methods
should be aligned with the curricular contents. On the other hand, it is fundamental
to integrate information and communication technologies (ICT) in the design of
the study programme. Finally, it is necessary to rely on contrasted mechanisms to
assess the learning process and ensure that the aims have been achieved effectively
and efficiently.

The work presented in this dissertation offers insights into the different elements
that form part of the learning and teaching process. In particular, some innovative
pedagogical methodologies such as critical analysis have been applied in case
studies with the purpose of creating new strategies to foster active learning. The
research also includes contributions focused on the integration of ICT in the design
and implementation of the learning process. A special emphasis is given to the
evaluation processes, specifically to assessment of competences as a primordial
mechanism to guarantee the achievement of the learning objectives.
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Coordination dynamics in disaster
response operations

A network based discrete event analysis

Coordination directly affects the outcome of response operations in disaster
management networks. Disaster management frameworks and protocols establish
a foundation for organizational collaboration and coordination in the event of
both natural and human-made crisis. Existing frameworks are based on concepts
borrowed from military practices (i.e. command and control) and conventional
organizational operations. However, such approaches fail to cope with the high
levels of uncertainty and intense occurrence of changes during the course of a
disaster. Organizations and individuals respond to the complexities of disasters and
their unfolding needs by forming structures governed by networks. Understanding
the characteristics of those emerging networks in disaster response operations is
critical to reducing loss of lives and properties.

In this research, we examine examples of disaster response operations to study the
patterns of networked coordination between the organizations engaged. With this
purpose, we have developed a new methodology for examining the coordination
dynamics in disaster response networks. The application of this methodology has
enabled us to describe the evolution of coordination clusters in network-governed
structures. Understanding how these clusters organize themselves helps to identify
critical tasks and optimize the use of resources during disaster response operations.
Ultimately, this research contributes to conceptualizing disaster and crisis manage-
ment as response systems based on networks and functions.

This thesis has been carried out in collaboration with the GREITM research group and
the Bundeswehr University as part of the NITIMesr Marie Curie training network.
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Coprocessor integration for real-time event
processing in particle physics detectors

Today, high-energy physics experiments use higher collision energies, more accurate
sensors, and more flexible means of data collection than ever before. In order to
conduct these experiments, it is necessary to have more computational power,
including massively parallel hardware. This work is dedicated to exploring the
problem of using parallel algorithms within existing CPU-orientated frameworks.
The proposed solution is a service that intercommunicates multiple event-processing
pipelines, gathers data into batches, and submits them to hardware-accelerated
parallel algorithms. The service is deployed with Gaudi — a framework underlying the
software environments of two of the four major experiments at the large hadron
collider. In order to evaluate the overhead, a parallel track reconstruction algo-
rithm for the LHCD (large hadron collider beauty experiment) VELO pixel subdetec-
tor has been performed using different data batch sizes.

This thesis has been carried out in collaboration with CERN, European Organization
for Nuclear Research, and with the support of a grant from the “Programa Estatal
de Investigacion, Desarrollo e Innovacién orientada a los Retos de la Sociedad”
(FPA2014-57896-C4-3-R).
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Do entrepreneurs Link(ed)-in?

Exploring entrepreneurs’ usage of social media to
manage social capital

Today, one of the main challenges for entrepreneurs is to operate in uncertain,
dynamic and rapidly changing environments. In this context, access to resources
is key to starting a new business to offer a product or service. Under the framework
of the resource-based theory, social capital is defined as the social network which
enables entrepreneurs to have access to resources. Nowadays, social media offer
individuals new possibilities to create and manage their social networks. However,
there is no clear stance on how the use of social media by entrepreneurs can influ-
ence their access to resources: Whilst some research suggests that they have new
opportunities to manage their social capital, other works claim that the usage of
social media is not directly related to enhancing social capital.

In order to shed light on these aspects, our research focuses on the uses and gratifica-
tions approach to examine the reasons why entrepreneurs use social media to build
their social capital and motivation, as well as the benefits they achieve by doing so.
To explore the impact of social media in the early stages of the entrepreneurial pro-
cess, this work proposes the following research question: “To what extent do entre-
preneurs use social media to manage their social capital?”. Moreover, two sub-ques-
tions address this research gap in depth, by identifying the entrepreneurs’ motives
for engaging insocial media: “Why" amd "How do entrepreneurs use social media to
manage their social capital?”.

In order to answer these questions, we analysed two types of data: (a) the explora-
tion of the entrepreneurs’ perceptions through direct semi-structured interviews,
and (b) a longitudinal analysis of the entrepreneurs’ social media activity collected
from their on-line platforms. As a result of the analysis of the data, we were able to
understand why and how entrepreneurs use social media to enhance their social
capital. Firstly, regarding their reasons for using these social media, the outcomes
of this research suggest that entrepreneurs not only use them to maintain their
social network structures. Rather, they are also immersed in a dynamic process

of network development which encourages them to update their social network
structure. Secondly, regarding their gratifications from social media, entrepreneurs
seem to perceive better chances of successfully connecting to resource owners
through their social network.

The research benefited from a stage at the Australian Centre for Entrepreneurship,
in the School of Management from Queensland University of Technology.
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Facing on-line challenges using learning
classifier systems

Recent advances in machine learning have led to the design of competent
algorithms that can learn and extract novel and useful information from data.

One of the most appealing machine learning paradigms are learning classifier
systems (LcsSs), and more specifically Michigan-style LCSs, an open framework
that combines an apportionment of credit mechanism with a knowledge discovery
technique inspired by biological processes to evolve internal knowledge. LcSs have
been applied with relative success to a wide set of real-world problems, such as
cancer prediction or business support systems, among many others. Furthermore,
on some of these applications LcSs have demonstrated learning capacities that
exceed those of human experts.

The purpose of this thesis is to explore the on-line learning capacity of Michi-
gan-style LcSs for mining large amounts of data in the form of continuous, high
speed and time-changing streams of information. Learning from these data poses
new challenges to traditional machine learning techniques, which are not typically
designed to deal with data subjected to high variation of noise levels over time. The
challenges addressed in this thesis are twofold. First, to build a competent super-
vised system based on the guidance of Michigan-style LcSs that learns from data
streams with a fast reaction capacity to changes in concept and noisy inputs. And,
as many scientific and industrial applications generate vast amounts of unlabelled
data, the second challenge is to design an unsupervised Michigan-style LcS that

handles on-line problems without assuming any a priori structure in the input data.

This thesis has been carried out in collaboration with the University of Granada
and within the framework of the FP7 project INTEGRIS, and of the projects KEEL
and PATRICIA, funded by the Spanish National RDI Plan.
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From cluster databases to cloud storage
Providing transactional support on the cloud

Since the development of flat-file data repositories in the early 1980s, there have
been important advances in concurrency control algorithms, replication protocols,
and transactions management. Over the past three decades, technology constraints
(e.g., capacity of storage devices, communication networks bandwidth) and an
ever-increasing set of user demands (e.g., information structures, data volumes)
have driven the evolution of distributed databases.

Nowadays, concerns about data storage posed by big data and cloud computing
lead practitioners to exclude applications that are unable to meet the requirements
of those techniques due to their intrinsic transactional nature. Therefore, the pur-
pose of this thesis is to address two important challenges still latent in distributed
databases: (a) the scalability limitations of transactional databases, and (b) the
provision of transactional support on cloud-based storage repositories.

A thorough analysis of traditional concurrency control and replication techniques,
used by classic databases to support transactions, is critical to identify the reasons
that make these systems reduce their performance as the number of nodes and/or
amount of data rockets increases. The effects on the database scalability of different
transaction profiles under different conditions are studied using a custom simulator.
Next, existing cloud storage repositories are reviewed, and their limitations when
responding to current large-scale data storage demands are assessed.

To explore the possibilities of cloud computing in a real-world scenario, a cloud-in-
spired approach to storing data from smart grids is presented. It combines classic
database replication techniques and epidemic update propagation with the design
principles of cloud-based storage. The key insights collected when prototyping the
replication and concurrency control protocols at the database simulator, together
with the experiences derived from building a large-scale storage repository for smart
grids, are wrapped up into a storage infrastructure which provides transactional
support on the cloud. This enables the system to offer different consistency levels
and elastically adapt its configuration to incoming workloads. Finally, experimental
results highlight the feasibility of our contribution and encourage practitioners to
further research in this area.

Some of the research conducting to this thesis was carried out at the Human Sensing
Lab of the Robotics Institute at Carnegie Mellon University.
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From modern architecture
to digital architecture

The influence of the industrial and informational revo-
lutions on the architectural production and culture

This thesis explores the influence of the new processes of computer-aided design
and manufacturing (CAD/CAM) in contemporary architecture: In the conception,
construction and interpretation of architectural productions. The research starts
from the premise that today’s architecture is in a transitional period which can be
understood as a flux, a becoming. In this context of change, an analysis focused

on the current state of architecture could rapidly fall into obsolescence, since any
technique, tool or theory related to digital design and manufacturing processes can
be overcome by the speed of technological development.

In order to understand the changes that are taking place, we propose a simultaneous
analysis of the technological revolutions that have transformed the conception and
construction of architecture in the last two centuries: The industrial revolution and
its impact on modern architecture, and the influence of the current digital revolution
on the rise of a new architecture. This simultaneous analysis encompasses the
materials, tools, and production processes, as well as the concepts, principles and
ideals that in both periods —the industrial revolution and the digital revolution—
have fostered an architectural culture specific to each time.

A comparison between modern architecture and digital architecture is established
through a historical analysis of the production processes brought about by the
technological revolutions that lie behind each one, i.e. industrial and informational.
Thus, contrary to the historiography that proposes a causal relationship between
ideas and architectural forms, one of the premises of this thesis is that both, the
ideas and the forms that characterize the architecture of a given historical period,
respond to a large extent to the means and the modes of production of their time. By
contrasting modern architecture and digital architecture, a relationship of continuity
between both arises. In this sense, modern architecture would be the precedent

of digital architecture, as it was the first to integrate industrial technology into the
architectural creative processes. Therefore, this study of digital architecture begins
with the modern era, when architecture started to adopt production methods based
on technical and scientific principles.

This thesis has been undertaken with the support of a pre-doctoral grant from the

Catalan Government linked to the research project 0OIKODOMOS, co-financed by the
Executive Agency for Education and Culture of the European Union.
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Graph theory applied to transmission
path problems in vibroacoustics

In this thesis, a link between vibroacoustic models and graph theory is proposed,
which allows one to address energy transmission path problems in a straightforward
manner. The dissertation starts by focusing on statistical energy analysis (SEA)
models. It is first shown that performing a transmission path analysis (TPA) in SEA
makes sense. Then a graph that accurately represents the SEA model is defined.
Given that the energy transmission between sources and targets is justified by the
contribution of a limited group of dominant paths in many cases of practical interest,
an algorithm to find them is presented. Thereafter, an enhanced algorithm is devised
to include the stochastic nature of SEA loss factors in the ranking of paths. Next, it is
discussed how transmission path analysis can be extended to the medium frequency
range. The graph approach for path computation becomes adapted for some energy
distribution models, as well as for statistical modal energy distribution analysis.
Finally, we outline another possible application of graph theory to vibroacoustics. A
graph cut algorithm strategy is implemented to achieve energy reduction at a target
subsystem with the sole modification of a reduced set of loss factors. The set is found
by computing cuts in the graph separating source and receiver subsystems.

During the thesis, the author benefited from a stage at the Laboratoire Vibrations
Acoustique (LVA) of the Institut National des Sciences Appliquées (INSA) at Lyon,
France.
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Improving creativity training

An examination of the effects of delivery method
and problem realism on creative performance in
post-training ideation

Creativity has attracted increasing interest over the past decades among researchers
of different fields (business, educations, humanities). Such interest is based on the
belief that creativity is a motor of innovation, which is a key factor for growth and
development. It is thus also believed that if we are able to understand the underlying
factors that enhance human creativity, then we can design training programmes

to help current and future generations of professionals to exploit their full creative
potential.

Training has long been considered as a way to improve creative skills. In fact, many
creativity-training programmes have been developed by organizations and educa-
tional institutions alike. Yet, the empirical evidence regarding the effectiveness of
creativity training programmes is very much limited. Rather than focusing on the
effectiveness of specific programmes, this research is dedicated to finding out the
influence of the delivery format on the creative performance of groups that have
received training.

Specifically, this study examines the impact that lecture-based training and expe-
riential-learning have on creativity. We are interested to know the effects that the
type of problem (real-life versus fictitious) may have on creative performance. One
hundred and nine groups of employees from forty-five Spanish companies (981
participants overall) have taken part in a study to ascertain if the type of problem
chosen by the training affected their creative performance. Each group underwent
a specific training experience and the group creative performance was measured in
terms of fluency, originality, and elaboration of the ideas produced.

Statistical analysis of performance differences between each training experience
and each measure was conducted using student’s t-test and analysis of variance
(ANOVA). The results of the data analysis reveal a positive effect of training on
creative performance and show that experience-based training is better suited

to encourage creativity. The empirical results also show that working on real-

life problems, as opposed to fictitious ones, enhances creative performance. In
addition, this study provides evidence of the existence of a positive relationship
between creativity training and creative performance. In fact, trained groups
produced more ideas and also showed superior results in terms of originality and
elaboration as compared to untrained groups.
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Integration of building product data with
BIM modelling

A semantic-based product catalogue and rule
checking system

In the AEC (Architecture, Engineering, Construction) industry, it is increasingly necessary
to automate the exchange of information in processes using BIM (Building Information
Modelling) technology. The experts involved in these processes (architects, engineers,
contractors, and others) use different applications to perform specific tasks according to
their knowledge and decision-making domain. Even if each of the tools separately fulfils
its function, interoperability between them remains a problem to be solved.

This research addresses the difficulties that underlie these two problems —the interop-
erability between applications and the integration of information in BIM-based working
processes— and proposes solutions to overcome them using Semantic Web technologies.
In the first place, the inefficiencies that currently exist in the exchange of information
between systems and applications in AEC projects using BIM technology have been ex-
amined. From this analysis, it has been concluded that solutions to improve interopera-
bility between BIM and other applications using semantic technologies are still far from
providing a definitive solution to the problem of exchanging data between them.

In order to develop new interoperability solutions based on the interlinking between
BIM and Semantic Web technologies, a case study dealing with precast concrete
components has been considered. In the context of this study we have developed
methods and tools to: (a) integrate data on precast concrete products in a semantic-
based catalogue compatible with BIM technology, and (b) apply rules of semantic
inference to select components in the catalogue and insert them on a BIM model.
The feasibility of the developed methods and tools has been demonstrated in an
application case: A catalogue of pre-dimensioned structural elements that comply
with structural safety regulations and the automated search in the catalogue of
components that meet specific requirements.

The results obtained in this research could be further developed in two directions:
(a) expanding the catalogue to new products and enhancing the products with other
data sources, and (b) creating tools that facilitate the creation and maintenance of
inference rules.

This thesis has been carried out in collaboration with the company PRECAT Hor-
migones Prefabricados de Catalunya, and it has been supported by the research
project BAUKOM, co-funded by the Avanza Competitividad programme of the Spanish
National Research Plan.
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Intelligent tutoring of learning
virtual communities

The evolution of technology has brought about profound changes in education
and, particularly in the realm of on-line learning (e-learning). In fact, it was the
technological revolution itself that heralded this new model of learning. Currently,
there are few institutions that have not yet implemented e-learning, either as an
alternative to traditional methods or as a complement to them (blended-learning).
E-learning, and in general information and communication technologies, have
contributed to the transformation of traditional education methodologies based on
the transmission of knowledge from the teacher to the student to a constructivist
model centred on the student learning process.

The advent of the Web 2.0 has further contributed to changing the educational
world. The application of the social web in education, and the implementation

of various e-learning initiatives, have led to the creation of new virtual learning
environments. Since Internet technologies are constantly evolving, we can expect
that web-based learning environments will continue to change as well. For ex-
ample, we can expect that intelligent agents operating in learning environments
that combine Web 3.0 (semantic) and Web 4.0 (symbiotic) will form part of future
learning programmes.

In this thesis, we analyse the evolution of education throughout history until the
advent of e-learning. Then, we envision web-based learning environments in which
intelligent agents turn distance learning experiences into adaptive and social ones,
reinforcing the sense of belonging to a community of learners. In these envisioned
environments, artificial intelligence techniques will be used to trace the evolution
of students in their learning process, and to help them to interact with their peers.
As a result, these interactions among students groups and between students and
agents will generate a large volume of educational data: The Big Learning Data,
which will contain information to be processed in order to better adapt the system
to the students’ needs and to collect valuable information for their tutors.
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New visualization technologies for
enhanced architecture representation
in education

This thesis presents some methodological approaches to improve the acquisition
of skills in space representation among students of architecture and building
engineering using augmented reality technologies. The publications compiled in
this thesis correspond to a series of case studies carried out with students of these
academic programmes. In these case studies, we have analysed the interaction,
usability, accessibility, motivation and satisfaction of the students using these
technologies. The results have demonstrated that students are attracted by the
technological innovations, and that they can easily change their working methods
to adapt to them. Ultimately, the work carried out in this thesis can lead to an
improvement of the curriculum design, with the aim of making learning processes
more efficient with the aid of the technology.

The work gathered in this thesis has been done as part of the research project
“E-Learning 3.0 en la docencia de la arquitectura. Casos de estudio de investigacion
educativa para un futuro inmediato”, a project carried out from 2013 to 2015 in
collaboration with the Polytechnic University of Catalonia and with the financial
support of the Ministry of Education and Competitiveness.
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Numerical production of vowels and
diphthongs using finite element methods

In recent times, three-dimensional computer simulations have become a popular
method to model the acoustics of the vocal tract. They can overcome some of the
classical limitations of one-dimensional techniques and include all intricate details
of the vocal tract geometry, greatly improving the quality of the generated sounds.
The finite element method (FEM) is probably the most appropriate approach for
solving the underlying equations of voice.

In the first part of this thesis the problem of vowel production is addressed. FEM

is used to solve the wave equation for the acoustic pressure combined with a
perfectly matched layer (PML) to account for free-field radiation conditions. This
allows the simulation of acoustic waves propagating through the vocal tract and
emanating from the mouth aperture. The proposed FEM approach is then validated
against experiments performed with simplified vocal tract replicas. Following is an
adaptation of a two-microphone transfer function method to compute vocal tract
impedances, which becomes later used to analyse the radiation effects of human
head simplifications on vowels.

Finally, we conduct simulations based on a tuning process that allows 2-D vocal tracts
to mimic the acoustics of 3-D vocal tracts, to a large extent. The results suggest a
positive balance between computational cost and voice quality. In the second part of
the thesis diphthong sounds are generated. A stabilized finite element scheme for the
mixed wave equation in an arbitrary Lagrangian-Eulerian framework is derived for
that purpose. Diphthongs are produced using both, 3-D moving vocal tracts as well

as 2-D tuned vocal tracts. The approach proposed for vowels and diphthongs enables
not only the visualization of waves propagating within the vocal tract, but also the
audible detection of the sounds generated.

The research work conducting to this thesis is related to the EUNISON project.
During the thesis, the author carried out a stage at the Department of Speech,
Music and Hearing (TMH) at the Royal Institute of Technology (KTH), Stockholm,
Sweden. The thesis has been possible with a pre-doctoral grant financed by the
Government of Catalonia.
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Oblique sounding and HF communication
techniques for very long-haul ionospheric
links

High frequency (HF) radio is used by governmental and non-governmental agencies
worldwide whenever an alternative to satellites for sky wave communication is
needed: Ships at sea, aircraft out of range of line-of-sight radio networks, military
operations, disaster areas where communication infrastructures have been destroyed
or distant regions lacking effective communication networks. It offers an alternative
to satellites, or a backup, for long-haul communications, thus avoiding the costs,
vulnerabilities and sovereignty concerns of satellite communications.

The focus of this research is the HF link between the Antarctic Spanish Station
Juan Carlos I in Livingston Island, South Shetlands and Spain. The aim is to study
the impairments that affect HF propagation (i.e., signal-to-noise plus interference
ratio, multipath and Doppler shift and spread) and to design the physical layer of
a low rate, low power and long-haul HF link. The challenge is to define the symbol
characteristics that best suit the link, in order to take advantage of the time and
frequency diversity offered by the HF channel.

Since 2003, the HF channel has been studied in the research campaigns in the
Antarctic, but it was not until 2009/2010 when a complete picture of both diurnal and
nocturnal ionospheric activity was achieved. In the papers compiled in this thesis,
we have extended the previous research to the whole range of HF frequencies and
we have shown the differences in performance between day and night. We have used
the results from channel characterization to design and compare the performance
using direct sequence spread spectrum (DSSS) and orthogonal frequency division
multiplexing (OFDM) symbols. Both techniques have turned out to be viable solutions
to implement a low rate HF link between Antarctica and Spain. However, each
performs differently depending on the context: DSSS shows a good performance level
at low data rate in low SNR scenarios, whereas OFDM performs better in higher data
rate in benign channels.

The research carried out in this thesis is related to the project “Monitorizacién y
analisis de las caracteristicas geomagnéticas y ionosféricas en BAE JCI. Sondeo
ionosférico transecuatorial y transmisién de datos en tiempo casi-real via HF”
(cT™M2010-21312-C03-03), and has been co-financed by the Ministry of Science and
Innovation. The Polytechnic University of Catalonia and the Ebro Observatory-URL
were partners in this project.
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Perceptually-based signal features
for environmental sound classification

This thesis faces the problem of automatically classifying environmental sounds.
Broadly speaking, two main processes are needed to perform such classification:
The signal feature extraction so as to compose representative sound patterns and
the machine learning technique to classify them. The main focus of this research
is on the former. With this purpose, new signal features, inspired by the human
auditory system and the human perception of sound, are proposed to improve the
representation and classification of environmental sound signals.

Firstly, in the spectral signal analysis domain, cepstral coefficients computed with
the biologically inspired gammatone filters are used for environmental sound
classification, obtaining the so-called gammatone cepstral coefficients (GTcc). The
experimental results show an increase in the classification rates when GTCC are
used instead of the standard-de-facto mel frequency cepstral coefficients (MFCC).
The improvement is due to a better representation of the spectral signal details,
especially when those appear at low frequency bands.

Secondly, a temporal signal analysis domain is considered to deal with the specific
characteristics of environmental sounds. Gammatone wavelet coefficients (GTW)

are proposed for surveillance-related sounds parameterisation, since they combine
the optimum spectral analysis of gammatone filters with the ability to catch the

short duration and impulsive events of wavelet time-frequency transform. Besides,

a narrow-band autocorrelation function (NB-ACF) is applied to soundscape signal
parameterisation. NB-ACF features, especially when combined with gammatone
filter banks, notably outperform MFCC, regardless of the machine learning technique
employed.

Finally, a particular case is studied, which deals with the classification of the

environmental noise. Preliminary work points to the difficulty of distinguishing among

road vehicle noise sources (car, truck, motorbike). To overcome it, a hierarchical
system that takes into account the vehicles pass-by phases is proposed. The proposed

scheme, working with Gaussian mixture models, is able to yield a comparable accuracy

with respect to hidden Markov models (a machine learning technique that takes into
account the signal time evolution) but with dramatically lower computational cost
requirements.

During the thesis, the author carried out two stages: One at the Institut de Recherche
en Informatique de Toulouse (IRIT), Toulouse, France, thanks to an CTP-AIRE grant,
and another at the Acoustics Research Group of the Ghent University, Ghent, Belgium,
partially funded by the COST action “Soundscape of European Cities and Landscapes”.
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Performance-based design
in architecture

Design strategies to improve the energy efficiency
of buildings

Reducing energy consumption has become a priority for contemporary
architecture. Consequently, methods and tools to effectively design energy efficient
buildings are needed. Performance-based design (PBD) is a design method that
aims to improve decision-making during the design process in order to ensure
that, once built, a building will meet the predefined requirements.

The purpose of this thesis is to understand and assess the potential of PBD to
design and build energy efficient buildings. This entails, in the first place, facing up
fundamental questions such as the artistic and scientific nature of architecture, the
systematization of the design process and the role of the computer in this process,
and finally, the artistic and technological nature of a building. It also implies
identifying the problems that must be overcome in order to strengthen the use of
PBD in architectural design, and suggesting solutions to them.

Nowadays, the application of PBD in the design of energy efficient buildings is still
limited. This is evidenced by the fact that, in professional practices, simulation
tools are mainly used in the final stages of the design in order to check regulations
or to obtain an energy certification, instead of being applied to support decision-
making throughout the entire building design process, from its initial phases to its
construction and subsequent use.

In the absence of methods and tools that facilitate designers reliable and verifiable
information, some crucial decisions that determine the energy efficiency of a
building are taken intuitively, on the basis of their experience and knowledge.
Therefore, there is a need to develop strategies to integrate the methodology
based on PBD in the design process. For that purpose, the design process of an
existing residential building which meets current energy efficiency regulations
has been analysed, in order to propose an alternative approach based on PBD. The
comparison of both processes, the one that was followed by the architects and the
alternative one based on PBD, made it possible to verify the effectiveness of the
proposed design strategies to create energy efficient buildings.

This thesis has been carried out with the support of a pre-doctoral grant linked to
the research project REPENER carried out with the financial support of the Spanish
Ministry of Science and Innovation.
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This thesis deals with one of the key aspects of audiovisual storytellers: Improving
the naturalness of the expressive synthetic speech, in order to provide an improved
non-verbal language to a speaking avatar by synchronizing its speech with its
gestures. To that effect, it is necessary to understand the acoustic characteristics of

a particular speaking style and the interaction between speech and gestures. Date of defence:

15 July 2016
Some of the previous research work in this field has focused on acoustic analysis

of storytelling speech in terms of prosody. In this thesis, the role of both prosody AESEARCH PROJECTS

and voice quality in indirect speech is analysed across different languages to GENIOVOX
identify the main expressive categories it is composed of together with the
acoustic parameters that characterize them. To do so, a methodology is proposed LINKS

to annotate a particular speaking style at the sentence level based on storytelling
discourse modes (narrative, descriptive, and dialogue) and sub-modes. Using

this annotation methodology, the indirect speech of a story oriented to a young
audience (encompassing the Spanish, English, French, and German languages) is
analysed in terms of prosody and voice quality through statistical and discriminant
analyses. The results confirm the existence of storytelling categories beyond the
narrators' personal styles. Moreover, evidences are presented suggesting that such
categories are conveyed with subtle speech nuances by comparing their acoustic
patterns to the ones obtained from emotional speech data.

http://hdl.handle.net/10803/390960

Concerning the interaction between speech and gestures, an analysis was
performed in terms of time and emphasis oriented to drive a 3-D storytelling
avatar. To that effect, strength indicators were defined for speech and gestures.
After validating them through perceptual tests, an intensity rule was obtained

from their correlation. Moreover, a synchrony rule was derived to determine
temporal correspondences between speech and gestures. These analyses have
been conducted on aggressive and neutral performances to cover a wide range of
emphatic levels as a first step to evaluate the application to a talking avatar after the
expressive text-to-speech system.

This thesis has been possible thanks to the support of several funding schemes:
A pre-doctoral grant of the European Social Fund (ESF) and of the Catalan
Government, the funding of the Media Technologies research group, and the
THOFU project co-funded by the Spanish Ministry of Science and Innovation.
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Study of B-hadron decays into two
hadrons and a photon at LHCb and first
observation of b-baryon radiative decays

The large hadron collider beauty experiment (LHCb), one of the experiments of
the large hadron collider, is specialized in the study of heavy flavour hadrons. One
of the topics of interest is flavour-changing neutral currents, which can only happen
via loop processes within the standard model (SM), making them very sensitive
areas for the search of contributions from new particles entering the loop. Radiative
decays, that is, decays where there is a photon in the final state, are one of this kind
of processes.

This research focuses on the measurement of the ratio of branching fractions
between the Bs>*y and Ab->Axy decays with respect to the Bd->K+*y decay as well
as the direct cP asymmetry for the Bd>K*y and Ab->A*y decays. In addition,

the Ab->A+y decay is the first observation of a b-baryon radiative decay. This work
corresponds to the analysis of the whole LHCb Run 1 dataset, collected in the
years 2011-2012. The photon reconstruction and identification are carried out
with information from the calorimeter detector. The scintillating pad detector
(spD) detector, the part of the calorimeter in charge of the discrimination of
photons and electrons at the first level of trigger, suffered from ageing problems
during the Run 1 period.

This thesis includes detailed studies on the monitorization of the ageing effect on
the spD efficiencies as well as a description of the calibration process that followed.
One of the main sources of background for radiative decays is the misidentification
of neutral pions and photons. The thesis introduces an offline tool that improves the
simulation description of the y/n0 separation variable.

This thesis has been carried out in collaboration with the University of Barcelona,
the Ecole Polytechnique Fédérale de Lausanne (EPFL) and the European Organization
for Nuclear Research (CERN) in the framework of the LHCb-EAST. It has received
the support of a grant from the “Programa Estatal de Investigacién, Desarrollo e
Innovacion orientada a los Retos de la Sociedad” (FPA2014-57896-C4-3-R).
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Supporting tools for automated
generation and visual editing of
relational-to-ontology mappings

Integration of data from heterogeneous formats and domains based on semantic
web technologies enables us to solve their structural and semantic heterogeneity.
Ontology-based data access (OBDA) is a comprehensive solution which relies on the use
of ontologies as mediator schemas and relational-to-ontology mappings to facilitate
data source querying. However, one of the greatest obstacles in the adoption of 0BDA
is the lack of tools to support the creation of mappings between physically stored data
and ontologies.

The objective of this research has been to develop new tools that facilitate non-
ontology experts the creation relational-to-ontology mappings. For this purpose, two
lines of work have been followed: The automated generation of relational-to-ontology
mappings, and visual support for mapping editing. The tools currently available to
automate the generation of mappings are far from providing a complete solution,
since they rely on relational schemas and barely take into account the contents of the
relational data source and the features of the ontology. However, the data may contain
hidden relationships that can help in the process of mapping generation.

To overcome this limitation, we have developed AutoMap40BDA, a system that
automatically generates R2RML mappings from the analysis of the contents of the
relational source taking into account the characteristics of ontology. The system
employs an ontology learning technique to infer class hierarchies, selects the string
similarity metric based on the labels of ontologies, and analyses the graph structures
to generate the mappings from the structure of the ontology. The application of

AutoMap40BDA in the demonstration cases has shown to outperform existing solutions

in the generation of mappings.

The visual representation through intuitive interfaces can help non-technical users

to establish mappings between a relational source and an ontology. However, the
existing tools for the visual edition of mappings have some limitations. In particular,
existing visual mapping tools do not show the structure of the relational source and the
ontology at the same time. To overcome this problem, we have developed Map-On, a
web-based visual environment for the manual editing of mappings. The effectiveness
of Map-On to manage mappings has been demonstrated in several applications in
various research projects.

The work compiled in this thesis has been developed during the research project
SEMANCO, co-financed by the 7th Framework Programme of the European Union.
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Technology enhanced learning
and gamification for teaching
and learning innovation

The papers and articles compiled in this thesis address the pedagogic application
of gamification to increase the motivation of higher education students and

to achieve a more efficient and effective acquisition of certain competences.

The technologically enhanced learning environment includes a diversity of
technologies, among them virtual and augmented reality.

The thesis starts with the definition of the objectives and the formulation of
hypotheses, then the pedagogic methodologies and the research methodology are
introduced. A particular area of interest is the use of technology enhanced learning
and gamification to assess students’ motivation. With this purpose, a case study
research methodology has been deployed with the participation of students of the
first and second year of the architecture, building engineering and multimedia
engineering programmes at La Salle Campus Barcelona, Ramon Llull University.
The selected subjects shared certain competences, such as spatial ability,
autonomous and teamwork, computer skills, and three-dimensional visualization.
The study demonstrated that gamification methods can help students to acquire
these skills and contribute to the curriculum development.

The work contained in this thesis has been part of the research project “E-Learning
3.0 en la docencia de la arquitectura. Casos de estudio de investigacion educativa
para un futuro inmediato”, a project carried out from 2013 to 2015 in collaboration
with the Polytechnic University of Catalonia and with the financial support of the
Ministry of Education and Competitiveness.
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Turn on, tune in, drop out?

Exploring the venture emergence in technology-
based firms

Despite the remnant promises that sustained technological advances offer
entrepreneurs eager to introduce disruptive technological innovations, we observe
that only few of them live up to expectations. In fact, there is a limited understanding
on the factors underlying the transformation of promising technologies into viable
organizations, and how they influence the decisions to turn in and tune into the
market, and drop-out or continue with their organizing efforts.

Prior research on entrepreneurship relying on the resource-based view fails to
provide comprehensive explanations on the technology-based performance of firms.
We propose to complement the current understanding with other perspectives that
could help to provide further insights into the emergence of new technology-based
firms. We adopted a mixed-method approach to combine qualitative and quantitative
research work. First, we gathered insights on the factors and actions that seem to
influence the technological entrepreneurial process, from the initial opportunity

to the creation of a stable business. Then, we extended our initial theoretical
framework on the technology entrepreneurial process to build propositions which
are then tested as hypotheses on a larger sample of technology-based firms. Finally,
we combined the findings from the qualitative field work with the results obtained
from testing our hypotheses.

Using signalling theory, we explain how resource value not only has a direct impact
on a firm’s performance, but also has a symbolic significance. We observe that
technological assets need to be transformed in order to generate value for the
potential customers of the new venture. Using marketing and human capital theory,
we explain how experience and market presence positively influence the venture
emergence of new technology-based firms. The results also have implications

for entrepreneurs, investors in technology start-ups, and those interested in
technological entrepreneurship. Furthermore, the results of the research indicate
that further attention should be given to the market actions of entrepreneurs,
regardless of their initial availability of resources.

Part of the research was conducted at the CeTIM centre, at the Bundeswehr
University Munich, Germany.
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Francesc Alias

PhD in Signal Processing, Master in Business
Administration, Electronics Engineer, Tele-
communications Technical Engineer

How can we overcome the barriers
between machines and human beings?
How can we improve people’s quality of
life? How can we address environmental
challenges? Questions such as these have
driven my research on audio and speech
signal processing, and human-machine
interaction.

Daniel Amo

Master in Education and ICT, Master in
Teacher Training in Secondary Education,
Bachelor in Computer Science Engineering

I am curious to know how digital techno-
logies can help us to measure learning
performance and to improve teaching
and learning.

Alia Besné

Master in Architecture, Bachelor
in Architecture

I am investigating new learning and
teaching strategies using information te-
chnologies and measuring their impact
on student motivation through learning
analytics.
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Maria Alsina

Master in Business Administration, Master in
Project Management, Bachelor in Electronic
and Telecommunications Engineering

T am focusing on the development of
indicators to measure the impact of lear-
ning processes on student performance.

Marc Arnela

PhD in Acoustic Engineering, Master in
Telecommunication Engineering, Telecom-
munications Engineer, Telecommunications
Technical Engineer, Professional Degree in
Music Education

Sound surrounds us everywhere! It helps
us to perceive the world and to commu-
nicate with others. Understanding how
sound is produced, controlled, transmi-
tted and received has led me to research
the world of acoustics.

Joan Ramon Blaya

Master in Project Management, Master in Bu-
siness Administration, Telecommunications
Technical Engineer

I am passionate about digital marketing
and my research focuses on helping
marketers to improve their pricing deci-
sion-making processes.

Rosa Maria Alsina

PhD in Signal Processing, Master in Project
Management, Electronics and Telecommu-
nications Engineer, Telecommunications
Technical Engineer, Degree in Humanities
Contributing to the creation of knowled-
ge, with students and other researchers,
is my true vocation. It is always exciting
to be part of this collective construction
of knowledge, together with the youn-
gest members of our team.

David Badia

PhD in Electronics, Electronics Engineer

I enjoy doing research, and it is the
perfect complement to my academic
activity.

Alan Briones

Master in Project Management Telecom-
munications Engineer, Telematics Technical
Engineer

I am devoting myself to technological ad-
vances in telecommunications because

I want to contribute to the well-being of
society.

Victor Caballero

Master in High Performance Web Program-
ming, Computer Engineer

Through research, I have the opportu-
nity to explore our capacities to unders-
tand and modify the world we live in.

Carles Campanya

PhD candidate, Architect

I am exploring and applying new
learning and teaching strategies using
information technologies and measu-
ring their impact on student motivation
through learning analytics.

Anna Carreras

PhD in Computer Architecture and Tech-
nology, Master in Computer Architecture,
Networks and Systems, Telecommunications
Engineer

Emotionally, I do research because it
makes me happy. Asking myself ques-
tions and finding answers to them is

a great feeling. Rationally, I do research
to become a better teacher and contribu-
te to improving society.

Miriam Calvo
PhD in Physics, Degree in Physics

What is the universe made of? What are
the fundamental laws of nature? These
were the questions I asked myself at the
beginning of my research on particle
physics. On my journey, I discovered
beauty in data analysis which led me to
further my interests in data science.

Xavi Canaleta

PhD in Management of Information and
Communication Technologies, Computer
Science Engineer

I am focusing on the application of Ac-
tive Learning Methodologies and ICT to
pedagogical innovation in engineering,
economics and architecture.

Alexander Chekanov

Master of Research in Management,
Master in Business Administration,
Master in International Management,
Bachelor in Management

I enjoy doing research because it contri-
butes to broadening and enriching our
points of view and helps us to gain awa-

reness of unresolved societal challenges.

Alessandro Camboni

PhD in Physics, Degree in Physics
Knowledge is valuable, and to discover
it, exciting! It is for me inspiring to be
working in an environment where there
are constantly new things to learn.

Fatima Canseco

PhD candidate, Master in Engineering Mana-
gement, Master in Business and Administra-
tion, Bachelor in Industrial Engineering

Curious by nature, I am convinced that
in every problem there is an opportunity
and that, through innovation, it is pos-
sible to contribute to the progress of the
society with creative solutions.

e

Guiomar Corral

PhD in Management of Information and
Communication Technologies, Master in
International Management and Technological
Innovation, Electronics Engineer, Telecommu-
nications Technical Engineer

Ilike solving problems related to the
world of cybersecurity and thus contri-
bute to a safer use of technology in our
society.
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Goncal Costa

PhD in Computer Science, Master in Research in
ICT and its Management, Master in Management
of Information and Communication Technologies,
Multimedia Engineer, Electronic Technical Engi-
neer, Computer Science Technical Engineer

My research focuses on improving the
ability of information systems in the
construction sector to exchange and reu-
se data with semantic web technologies,
using ontologies to facilitate the interope-
rability between data and applications.

e

David Fonseca

PhD in Management of Information and
Communication Technologies, Master in
Knowledge and Information Society, Master
in Electronic and Computer Systems, Degree
in Audio-Visual Communication, Telecommu-
nications Technical Engineer

Digital technologies and teaching are
two of my passions. My research focuses
on improving learning experiences and
developing new methods of learning
assessing.

Marialejandra Garcia

PhD candidate, Master in Multimedia, Master
in Research for Design, Bachelor in Industrial
Design

My research aims to reveal the processes
by which humans and objects might
become empathic with each other in
intelligent environments.
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Leticia Duboc

PhD in Computer Science, Master in Project
Management, Master in Computer Science,
Bachelor in Computer Science

How to support the design and develo-
pment of software systems that contri-
bute to our sustainable development?
Providing answers to this question is the
purpose of my research.

Paul Fox

PhD in Management Science,
Master in Business Administration,
Bachelor in Business Administration

My research work is at the intersection
of business and technology. I analyse
technology-driven innovation from
perspectives of incumbent companies,
entrepreneurs, and end users.

Marcela Garza

PhD candidate, Master in Information
Technology Management, Master in Digital
Audiovisual Communication, Bachelor in
Communication and Information Sciences
Doing research is enlightening. It gives
me an opportunity to approach the
challenges that our societies are facing
as a result of the digital technologies.
Through research I am able to participa-
te in this on-going revolution.

Alun Evans

PhD in Medical Physics, Master in Infor-
mation Technology, Bachelor in Computer
Science

My research focuses on entertainment
technologies and their application

on crossing fields, such as education,
health, and social work.

Marc Freixes

Master in Sound and Music Computing,
Telecommunications Engineer, Telecommu-
nications Technical Engineer, Bachelor of
Music Performance

Technology and music are my two
passions. My curiosity and desire to
learn have led me to work in acoustics
and speech processing, particularly on
singing voice synthesis.

Elisabet Golobardes

PhD in Computer Engineering, Degree in
Computer Science

I love discovering and learning knowle-
dge, while mentoring young researchers
in their personal and professional grow-
th. I try to transmit to them that the key
is to formulate the right questions. From
my point of view, this is the fundamental
part of research.

Alejandro Gonzalez

PhD in Computer Science, Master in Compu-
ter Vision and Artificial Intelligence, Electro-
nics Engineer

Are we able of creating intelligent agents
capable of automating human tasks?
How can robots help us in our daily
lives? How can we make them more

like us? My research on machine vision
systems addresses these questions.

Burcin Giiclu

PhD in Management, Master of Research in
Management, Bachelor in Business Adminis-
tration, Bachelor in Economics

My research focuses on the applications
of big data to sports marketing, sharing
economies and digital marketing plat-
forms. I am curious to know how these
technologies can help to follow market
trends, and to understand consumer
behaviour.

Ignasi Iriondo

PhD and Master in Electrical Engineering,
Telecommunications Technical Engineer

Research keeps my curiosity alive and
helps me to continue learning. I enjoy
working with other investigators and I
am pleased to contribute to the training
of young researchers.

Didier Grimaldi

PhD in Smart Cities, Master in Management
of Information Technology, Bachelor in
Engineering

My research is developed along two
lines: the management of public insti-
tutions and the impact of ICTs on the
business performance of private and
public organizations.

Kerem Gurses

PhD in Management, Master of Business
Administration, Bachelor in Food Processing
Engineering

My research is at the intersection of
organizational theory and strategic
management. My goal is to understand
how institutions and regulations influen-
ce organizational action by creating
opportunities and constraints and how
companies, in turn, adopt regulations to
their advantage.

Elena Jurado

PhD in Environmental Modelling, Master in
Teaching in Secondary Education, Bachelor
in Industrial Engineering

My main research interest is to apply
robotics to develop engineering reaso-
ning following the STEAM educational
approach.

Oriol Guasch

PhD in Computational Mechanics and
Applied Mathematics, Degree in Physics
Research means passion for discovering.
Once you get caught by it, there is no
way to escape.

Haydar Sinan Hosadam

PhD in Political Science, Master in Science
and Technology Policy Studies, Bachelor in
International Relations

My research interests are guided by a
curiosity to understand how technology
contributes to accelerating changes in
our world. I am excited to cut across
disciplinary boundaries to understand
these changes.

Cristopher Kennett

PhD in Management, Bachelor in Sports
Management

I am fascinated by social change and how
technology is transforming industries,

in particular the sports industry where I
focus my research activity. I believe that
technology drives innovation and when
adopted and developed sustainably, can
empower people and be a force for social
good. I strive to understand these chan-
ges, learn and share my knowledge.
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Liliana Rocio Lépez

PhD in Business and Economy, Master in
Business and Economy, Bachelor in Industrial
Relations

My research focuses on making human
resources practices more innovative
through digital technologies.

Nuria Marti
PhD in Architecture, Architect

My field of research is sustainable
building systems. For me, research
means asking questions and generating
knowledge by answering them.

Xavier Martin

PhD in Architecture, Master in Architecture,
Architect

Research and teaching are two simulta-
neous paths in the process of knowledge
creation. The design studio is the place
where I can combine teaching and
research to find ways to preserve our ar-
chitectural heritage and make buildings
and cities more liveable.
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Leandro Madrazo

PhD in Architecture, Master of Architecture,
Architect

Research, as design, conveys to discover a
problem as well as its solution; it implies
going beyond existing paradigms to
explore uncharted knowledge territories.
It is a a way of thinking and being that
shapes everything we —as researchers,
teachers, and students— do in a university.

Angel Martin
PhD candidate, Architect

My research focuses on the interac-
tions between people and the spaces
they inhabit. My aim is to contribute to
creating interdisciplinary frameworks
that combine architecture and urban
planning with social sciences.

Anna Martinez
PhD in Architecture, Architect

My research focuses on the preservation
of the cultural and natural heritage of
the Mediterranean region. Research is
for me a way to get deeper insights in
architecture and planning in order to
create better places to live in.

L

Adria Mallorqui

Master in Telecommunication Engineering,
Bachelor in Network Engineering

Through research I can contribute to the
development of our society, to increase
well-being through an efficient use of
digital technologies.

Helena Martin

Master in Theory and History of Architecture,
Degree in History and Sciences of Music,
Architect, Technical Architect

Unveiling the connections between the
various art forms enables me to gain

a broader view of the creative process
and awakens my true nature, that of a
researcher always eager to learn.

Josep Maria Masé

Master in Telecommunications Engineering,
Bachelor in Telecommunications Systems
Engineering

Thave a good time researching and
facing new challenges with research
projects.

David Miralles

PhD in Theoretical Physics, Degree in
Physics

My research deals with the creation of
artificial cognitive systems which inte-
ract with the environment.

Joan Navarro

PhD in Management of Information and
Communication Technologies, Telecommuni-
cations Engineer

I enjoy sharing knowledge and exchan-
ging experiences with other researchers
in the field of distributed systems and
big data.

Juan Augusto Nihoul

PhD candidate, Master in Project Manage-
ment, Industrial Engineer

Trying to analyse the real world from a
scientific perspective is a challenge I can
enjoy. It is also an opportunity to impro-
ve existing knowledge and therefore to
contribute to the well-being of society.

Francesc Miralles

PhD in Engineering Management, Master in
Business Administration, Telecommunica-
tions Engineer

Research enables me to put together bits
and pieces of knowledge from various
disciplines in a way that helps to better
understand our world. [ am also captiva-
ted by the use of technology to address
problems ranging from everyday life to
major social challenges.

Laurentiu Neamtu

PhD in Engineering Science, Master in Nume-
rical Methods for Calculation and Design in
Engineering, Master in Structural and Stress
Analysis, Master in Project Management,
Degree in Airspace Engineering
Technological advances lead to radical
changes in the structure of organizations
and to a reformulation of their objecti-
ves. My research aims at providing pro-
ject management with a scientific basis
in order to meet these challenges.

Roger Olivella

Master in Teaching Secondary Education,
Telecommunications Technical Engineer

My research focuses on the application
of active-learning methodologies to
foster cooperation, critical thinking,
communication and creativity skills
among students.

José Antonio Montero

PhD in Management of Information and Com-
munication Technologies, Electrical Engineer,
Electrical Technical Engineer

The objective of my research is to
develop and implement tutoring and
academic training services in order to
improve the academic performance of
undergraduate students and reduce their
dropout rate.

Silvia Necchi
PhD in Architecture, Architect

The purpose of my research is to find
new ways to integrate architectural
design and mathematics in the architec-
tural curriculum.

Ferran Orga

PhD candidate, Master and Bachelor in
Telecommunication Engineering

My goal is to contribute to increasing
knowledge in the field of audio and sig-
nal processing to help improve people's
lives.
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Enric Pena

PhD in Building Engineering, Master in
Rehabilitation of Architectural Heritage and
Building Pathology, Technical Architect
With my research I seek to improve
teaching and learning methods so that
future professionals acquire the skills
required in the sectors of architecture,
engineering and construction.

Joan Lluis Pijoan

PhD in Electronics, Telecommunications
Engineer

I am particularly intrigued by the
problems related to high-frequency
communications and advanced signal
modulation techniques, and I like to
address them with young researchers.

Isabela de Renteria

PhD in Architecture, Master of Architecture,
Architect

My field of interest is the conservation of
the heritage of modern architecture and
the preservation of the urban landscape
in the Mediterranean region.
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Josep Petchamé

Master of Business Administration, Master in
Public Administration, Master in Consumer
Studies, Degree in Law, Degree in Political
Sciences and Administration, Electronics
Engineer, Telecommunications Technical
Engineer

I enjoy learning, and research is the best
way to keep professional knowledge up
to date.

Josep Miquel Piqué

PhD in Ecosystems of Innovation, Master in
Business Administration, Telecommunica-
tions Engineer

My research activity focuses on the pro-
motion of a knowledge-based economy
and society within the context of smart
cities development.

David Riu

PhD in Management Sciences, Degree in
Marketing and Market Research, Degree in
Business Administration

I apply the techniques and rigor of the
scientific method to management pro-
blems, to create knowledge in this field
which can be transferred to our society.

Eoin Phillips

PhD in History of Science and Technology,
Master in History of Science and Technology,
Bachelor in History

My research draws upon the application
of scientific tools and techniques to
economic development and technological
innovation. I enjoy being able to explore
the complex ways in which fields such as
engineering and economics shape wider
social and technological forces, across
time and space.

Joaquim Porté

PhD candidate, Master in Telecommunication
Engineering, Bachelor in Electronic
Engineering

Participating in research projects
enables me to improve my knowledge of
telecommunications systems.

Carla Riverola

PhD in Information Technology Management,
Master in Information Technology Manage-
ment, Bachelor in Computer Science

I am passionate about entrepreneurship,
innovation management and sustainabi-
lity. My primary interest is to understand
the role of technology in entrepreneurial
practices and in the dissemination of
social innovations.

Raquel Ros

PhD in Computer Science, Computer
Science Engineer

Artificial intelligence and robotics have
been one of my passions as a researcher.
Building robots enables me to unders-
tand the complexity and beauty of
human life, as well as contribute to the
benefit of society.

Gerard Serra

PhD candidate, Master in Multimedia
Creation, Bachelor in Multimedia Engineering

The goal of my research is to contribute
to augmenting human capacities by
fostering the dialogue between human
cognitive processes and artificial intelli-

gent agents.

David Simén

Architect, Technical Architect

The goal of my research work is to im-
prove learning and teaching on spatial
representation applying new learning
methods and tools.

Julia Sanchez

Master in Cybersecurity, Master in Tele-
communication Engineering, Bachelor in
Telecommunication Engineering

Research gives me the opportunity to
enrich and improve people’s lives with
the latest advances in networking and
security technologies.

Xavier Sevillano

PhD in Management of Communication and
Information Technologies, Electronics Engi-
neer, Telecommunications Technical Engineer

Helping to introduce students into the
field of research and awakening in them
a love for knowledge is of paramount
importance to me.

Joan Claudi Socoré

PhD in Signal Processing in Communications,
Electronics Engineer, Telecommunications
Technical Engineer

I am a curious person, and research is
the way to satisfy my curiosity. Music
and acoustics are two fields that appeal
to me. I bring them together in my
research on sound analysis and speech
recognition technologies.

Monica Sanchez-Sepulveda
Master in Advanced Studies in Architecture
and Urbanism, Master in Architecture,
Bachelor in Environmental Design

My research focuses on the applica-
tion of virtual reality techniques to im-
prove the learning experience in
architectural education.

Alvaro Sicilia

PhD in Computer Science, Master in Infor-
mation and Communication Technologies,
Information Technology Engineer, Computer
Systems Technical Engineer

My research deals with the integration of
data and information and its transforma-
tion into knowledge using semantic web
technologies, in particular in the smart
cities domain.
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Llewellyn D. W. Thomas

PhD in Management, Master of Business
Administration, Bachelor in Law, Bachelor

in Arts

I seek to understand the dynamics of the
digital economy, in particular the pro-
cesses of ecosystem creation, evolution
and dynamics. My current research aims
to understand interdependencies, pro-
cesses and value within digital economy
and ecosystem contexts.
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Ricardo Torres

PhD in Multimedia Engineering, Master in
Chemical Engineering, Chemical Engineer

I am particularly interested in develo-
ping personal learning environments
that enable learners to collaborate in the
learning and teaching process.

Ester Vidaia

Master in Telecommunication Engineering,
Bachelor in Telecommunication Engineering
Learning is my passion, and I have
found a source of infinite knowledge in
research.

Sergi Villagrasa

PhD in Management of Information and
Communication Technologies, Master in
Multimedia Design and Production, Telecom-
munications Engineer, Telecommunications
Technical Engineer

I have a special interest in developing
new teaching and learning methodo-
logies which combine art forms and
virtual spaces using immersive techno-
logies.
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Eduard de Torres

Master in Computer Engineering, Computer
Science Engineer, Computer Science
Technical Engineer

My aim is to use educational data
analytics to find out the most appropria-
te learning methodologies to support
learning and teaching in a specific
subject.

Xavier Vilasis

PhD in Physics, Degree in Physics

I am moved by the passion of learning
and the thrill of discovery. And by
sharing my understanding to help others
learn and solve problems. This is my
contribution to make a better world.

Eva Villegas

Master in Multimedia Creation and Serious
Games, Master in Accessible Technologies
for Information Societies Services, Bachelor
in Multimedia

My field of research is user experience
methodologies, including gamification
and inclusive design.

David Vernet

PhD in Management of Information and Com-
munication Technologies, Computer Engineer
Research enables me to broaden and
update my knowledge, which I then
transmit to students through my tea-
ching activity.
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Engineering, Bachelor in Computer Science

The aim of my research is to contribute
to the democratization of education
through the application of digital tech-
nology.
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As Mahatma Gandhi said: "Live as if you
were to die tomorrow. Learn as if you
were to live forever." To me, research
means an endless learning process.
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Master in Management, Bachelor in Mathe-
matics, Bachelor in Actuarial Sciences

I am curious to know how collaboration
between private and public organiza-
tions can help them to better achieve
their goals. Through my professional ex-
perience in public-private collaboration
projects I have accumulated knowledge
that I try to combine with strategic
management to gain new insights into
research and education.
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