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 MARIE SKŁODOWSKA-CURIE ACTIONS  
ARTIFICIAL INTELLIGENCE CLUSTER  

 

FOREWORD 

The four Marie Skłodowska-Curie Action (MSCA) units from the Research Executive Agency (REA) 
have joined forces with Directorate General for Education, Youth, Sport and Culture (DG EAC) to 
bring you this project cluster event and show the contribution of the MSCA projects to Artificial 
Intelligence (AI) research. 
 
Over 100 participants have been invited including project coordinators, researchers and policy 
officers. The latter represent the Directorates General for Education, Youth, Sport, and Culture (DG 
EAC), Research and Innovation (DG R&I), Migration and Home Affairs (DG HOME), Communications 
Networks, Content and Technology (DG CNECT), Environment (DG ENV), Health and Food Safety 
(DG SANTE), Internal Market, Industry, Entrepreneurship and SMEs (DG GROW) and the Joint 
Research Centre (JRC). 
 
The presentations and discussions between the participants are aimed to: 

- showcase the contribution of MSCA projects to AI research and innovation in the selected sub-
domains: Digital world, Health, and Environment; 

- enhance synergies among projects and create, or reinforce networking opportunities 
(particularly for MSCA fellows);  

- promote discussion and collect information to provide coordinated input to the relevant EU 
policy-making level. 
 

Topics to be addressed include robotics applications in learning and education, solutions for the 
cyber-protection of minors, smart devices for health, and environmental applications. Moreover, 
six panel discussions and poster sessions aim to engage participants in discussions relevant for both 
scientific and policy aspects of AI. 
 
REA manages a large portfolio of H2020 projects and one of its roles is to provide programme and 
policy feedback on the funded actions to the European Commission. To this extent, I am proud that 
the four MSCA units have partnered-up with talented MSCA researchers and engaged policy makers 
to provide us with an exciting scientific programme and an equally exciting series of panel 
discussions on policy areas that can affect our lives in our “digital Europe” and “digital world” of the 
future. 
 
Alessandra LUCHETTI  
REA - Head of Department - MSCA 
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PROGRAMME 
 

DAY 1 - Tuesday 10 December 

13:00-13:30 Participants registration (Expert entrance; 4th floor Auditorium for Plenary sessions) 

Poster area set-up (5th Floor Auditorium and go to 4th floor Auditorium for Plenary sessions)  

Opening 
session 

Setting the scene of Artificial Intelligence in the EU 
Chair: Fredrik OLSSON HECTOR (REA)  

13:30-13:45 Introduction - Artificial Intelligence in MSCA 
Claire MOREL (DG EAC) and Alessandra LUCHETTI (REA)  

13:45-14:00 
 

Artificial Intelligence strategy for Europe 
Cécile HUET is Deputy Head of the unit "Robotics and Artificial Intelligence" at the European Commission (DG 
CNECT). This unit funds and assists beneficial robotics and AI developments within Europe. The unit initiated one 
of the world's largest civilian programme in robotics with a budget of €700 million EU funding from Horizon 2020. 

14:00-14:30 De-mystifying Artificial Intelligence 
Alain VERSCHOREN is full professor at the University of Antwerp, where he was Rector/Vice-chancellor. His main 
research topics are pure mathematics and evolutionary algorithms. He is the promotor of many PhD students and 
published some 200 research papers, books and proceedings. He gave around 150 talks at universities and was 
editor of several international journals. His keynote presentation aims at demystifying some AI topics. 
 

Panel 1 
 

Artificial Intelligence in DIGITAL world (Part 1) 
Chair: Klaus HAUPT (REA) 
Moderator: Nada MILISAVLJEVIC is a policy officer in the unit "Innovation and Industry for Security" of DG HOME, 
where she is the scientific coordinator for the areas of Artificial Intelligence and Fighting Crime, including 
cybercrime and Terrorism. Before joining the European Commission, Nada was a researcher at the "Signal and 
Image processing Centre" of the Royal Military Academy of Belgium, and she is (co)author of around 100 scientific 
publications in the areas of image processing and data fusion. 

14:30-14:45 Project BROS - Blockchain: a new framework for swarm RObotic Systems (H2020-MSCA-IF-2016) 
Eduardo CASTELLÓ FERRER is a postdoctoral researcher and MSCA fellow at the MIT and ULB. Eduardo is 
currently working on the combination of swarm robotic systems and blockchain technology to implement new 
security, behaviour, and business models for distributed robotic systems. Eduardo received his B.Sc. (Hons) 
Intelligent Systems from Portsmouth University (UK) and his M. Eng. and Ph.D. degrees in Robotics Engineering 
from Osaka University (Japan). 

14:45-15:00 

 

Project ACHIEVE - AdvanCed Hardware/Software Components for Integrated/Embedded Vision SystEms (H2020-
MSCA-ITN-2017) 
Ricardo CARMONA-GALÁN is Tenured Scientist at the Institute of Microelectronics of Seville (CSIC-Univ. Seville). 
He works in smart CMOS imagers for low-power vision applications like robotics, vehicle navigation and vision-
enabled sensor networks. He is the coordinator of ACHIEVE, a MSCA-ITN dedicated to the research on advanced 
HW/SW components for embedded vision systems. His contribution is on conveying AI to the edge. 
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15:00-15:15 

 

Project AirSens - High-Accuracy Indoor Tracking and Augmented Sensing using Swarms of UAVs 
(H2020-MSCA-IF-2017) 
Anna GUERRA received the M.S. and Ph.D. degrees in telecommunications from the University of Bologna in 2011 
and 2016, respectively. She is currently a Marie Curie fellow in collaboration between UNIBO and Stony Brook 
University, USA. Dr. Guerra will illustrate the main results in tracking and navigation techniques for unmanned 
aerial vehicles achieved in the framework of the AirSens project, with a particular attention for AI-driven 
solutions. 

15:15-15:30 

 

Project ENCASE - EnhaNcing seCurity And privacy in the Social wEb: a user centered approach for the protection of 
minors (H2020-MSCA-RISE-2015) 
Michael SIRIVIANOS is an Assistant Professor of Computer Science at the Cyprus University of Technology. His 
research interests lie in the fields of trust-aware design of distributed systems, discrimination based on personal 
data, cybersafety and suppression of false information in the social web. His presentation is about how the 
ENCASE project uses large scale measurements and machine learning to protect users in the social web. 

15:30-16:00 Panel discussion 

16:00-16:30 Coffee break- 5th Floor Auditorium 

Panel 2 Artificial Intelligence in DIGITAL world (Part 2) 
Chair: Martin MUEHLECK (DG EAC)  
Moderator: Cécile HUET (DG CNECT) 

16:30-16:45 

 

Project REMIND - The use of computational techniques to improve compliance to reminders within smart 
environments (H2020-MSCA-RISE-2016) 
Christopher NUGENT is currently the Head of the School of Computing at Ulster University and leads the 
Pervasive Computing Research Group. His research addresses the themes of the development and evaluation of 
technologies to support pervasive healthcare within smart environments. Specifically, this has involved research 
in the topics of mobile-based reminding solutions, activity recognition and behaviour modelling. 

16:45-17:00 

 

Project APRIL - Applications of Personal Robotics for Interaction and Learning (H2020-MSCA-ITN-2015) 
Pontus LOVIKEN is one of the five Early Stage Researchers of the APRIL project and the first one who obtained his 
PhD. His individual project research is focused on rapid skill learning in complex robots, acting in a real 
environment. He represents the APRIL consortium. 

17:00-17:15 

 

Project DoRoThy - Donating Robots a Theory of Mind (H2020-MSCA-IF-2014) 
Séverin LEMAIGNAN is a Senior Researcher at the Bristol Robotics Laboratory, UK. His research interests primarily 
concern the socio-cognitive aspects of human-robot interaction, both from the perspective of the human 
cognition and the design of cognitive architectures for the robots. His presentation presents the current state-of-
art in social robotics, with a focus on some high impact applications in the society. 

17:15-17:30 
 

Project ADAPT - Adaptive Decision support for Agents negotiation in electricity market and smart grid Power 
Transactions (H2020-MSCA-IF-2015) 
Tiago PINTO works in the area of AI, with special interest in the fields of adaptive machine learning and 
automated negotiation. He is currently a researcher at the GECAD research group and invited assistant professor 
at the School of Engineering, Polytechnic of Porto. 

17:30-18:00 Panel discussion 

18:00-18:30 Artificial Intelligence - EU funding in H2020 and beyond  
Cecile HUET (DG CNECT)  

18:30-20:30 
Poster session (drinks and buffet) - 5th Floor Auditorium 
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Maria JOSÉ 
ESCORIHUELA 

Poster 1: Project ACCWA - Accounting for Climate Change in Water and Agriculture management (H2020-MSCA-

RISE-2018) 
Maria José ESCORIHUELA has been working as Senior Research Scientist at isardSAT since January 2008 where 
she has been coordinating international teams in the area of water resources monitoring from microwave remote 
sensing data mainly but also leading research in synergy with other sensors. She has solid experience in technical 
project management and coordination of projects for ESA and the EC in the area of Space Technologies & 
Applications. 

Tiago PINTO  Poster 2: Project DREAM-GO - Enabling Demand Response for short and real-time Efficient And Market Based 

smart Grid Operation - An intelligent and real-time simulation approach (H2020-MSCA-RISE-2014) 
Tiago PINTO is a researcher at GECAD research group and invited Assistant Professor at the Polytechnic of Porto. 
This presentation covers the achievements that have been accomplished in the scope of the MSCA-RISE Dream-
Go project, with special emphasis on the advances related to AI and synergies with other MSCA projects. 

Jorge DIAS Poster 3: Project ECOBOTICS.SEA - Bio-inspired Technologies for a Sustainable Marine Ecosystem (H2020-MSCA-
RISE-2018) 
Jorge DIAS is working as full Professor within the Institute of Systems and Robotics (ISR) at University of Coimbra. 
He is principal investigator for ECOBOTICS.SEA, a H2020-MSCA-RISE project that started in January 2019. His 
expertise is in the area of Computer Vision and Robotics, a field to which he has been contributing since 1984.  

Nacim 
RAMDANI 

 

Poster 4: Project ENDORSE - Safe, Efficient and Integrated Indoor Robotic Fleet for Logistic Applications in 
Healthcare and Commercial Spaces (H2020-MSCA-RISE-2018) 
Nacim RAMDANI is Full Professor of control systems engineering at University of Orléans, France. He is the Head 
of the department of Robotics and ICT in the University's research centre Laboratoire PRISME. His research 
interests deal with analysis and control of cyber-physical systems for robotics and healthcare. His presentation 
covers the ENDORSE solution, an indoor autonomous robotic solution for healthcare and commercial spaces. 

Habin LEE  
 
 
 
 

 
Tuba GÖZEL 

 

Project 5: Project GREENDC - Sustainable energy demand side management for GREEN Data Centers (H2020-
MSCA-RISE-2016) 
Habin LEE is a Chair of Data Analytics and Operations Management at Brunel Business School, Brunel University, 
London. His research interests include process studies based on computational sequence analytics, sustainable 
logistics and supply chain applying Big Data and Business Analytics. He coordinated various EU funded projects 
since 2009 and currently is coordinating the GREENDC project funded by H2020 MSCA-RISE programme.  
 
Tuba GÖZEL She is an Assistant Professor in Electronics Engineering at Gebze Technical University, Turkey. She is 
an experienced researcher in GREENDC project.  She will explain how the power consumption of a DC is 
forecasted by the ANN method in order to be used in an optimization tool that optimizes the energy cost by 
allocating energy sources using an artificial bee colony algorithm. 

Robert 
PEHARZ 

 

Poster 6: Project HYBSPN - Hybrid Learning Systems utilizing Sum-Product Networks (H2020-MSCA-IF-2017) 
Robert PEHARZ was a Marie-Curie Individual Fellow at the University of Cambridge until October 2019. Currently 
he is an Assistant Professor at the Eindhoven University of Technology, Netherlands. His main research focus lies 
on probabilistic machine learning. In his presentation he will give an overview of his main achievements during his 
Marie-Curie Fellowship. 
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Chang-Tsun LI 
 

Poster 7: Project IDENTITY - Computer Vision Enabled Multimedia Forensics and People Identification (H2020-
MSCA-RISE-2015) 
Chang-Tsun LI holds a PhD degree in Computer Science from University of Warwick, UK. He is currently a 
professor at the aforementioned university, as well as Professor of Cyber Security of the School of Information 
Technology at Deakin University, Australia. His research interests include multimedia forensics and security, 
biometrics, machine learning, data analytics, computer vision, image processing, and pattern recognition.  

Nikolaos 
ZYGOURAS 

 

Poster 8: Project LAMBDA - Learning and Analysing Massive / Big complex Data (H2020-MSCA-RISE-2016) 
Nikolaos ZYGOURAS is a PhD candidate, under the supervision of prof. dr. Gounopoulos and his research topic is 
on "Mining Mobility Data". He holds a Master Degree in AI from the University of Edinburgh. His research 
interests are in the areas of Data Mining, Machine Learning and Mining Mobility Data. He will present a Hybrid 
Travel Time Estimation Technique that deals with the data sparsity issue. 

 Huiru (Jane) 
ZHENG 

 

Poster 9: Project MetaPlat - Development of an Easy-to-use Metagenomics Platform for Agricultural Science 
(H2020-MSCA-RISE-2015) 
Huiru (Jane) ZHENG is a Professor of Computer Science at the School of Computing at Ulster University (UK). She 
has a particular research interest and expertise in machine learning, integrative data analytics and wearable 
technology, with the applications in systems biology, systems medicine, healthcare and agriculture. 

Elisa DONATI 
 
 

Poster 10: Project NEPSpiNN - Neuromorphic EMG Processing with Spiking Neural Networks (H2020-MSCA-IF-
2016) 
Elisa DONATI is a PostDoc at the Institute of Neuroinformatics, UZH/ETHZ. Her research activities are at the 
interface of neuroscience and neuromorphic engineering. She is interested in understanding how the biological 
neural circuits carry out the computation and apply them in biomedical applications and neurorobotics. She is 
investigating how to process EMG data to extract features to produce motor commands by using spiking neural 
networks. 

 Olive 
LENNON 

 

Poster 11: Project PRO GAIT - Physiological and Rehabilitation Outcomes: Gains from Automated Interventions in 
stroke Therapy (H2020-MSCA-RISE-2017) 
Olive LENNON is working at the School of Public Health, Physiotherapy and Sports Science at University College 
Dublin. Her research area is neurorehabilitation with particular interest in robotic assisted gait training in 
neurological populations and how to best exploit neural biosignals to optimise robotic gait training. 

Jorge 
HERNANDEZ 

 

Poster 12: Project RUC-APS - Enhancing and implementing Knowledge based ICT solutions within high Risk and 
Uncertain Conditions for Agriculture Production Systems (H2020-MSCA-RISE-2015) 
Jorge HERNANDEZ works at the University of Liverpool as a Senior Lecturer (Associate Professor) and module 
leader for Operations and Simulation Management and Business Analysis. His main contributions are related to 
the continuous enhancement and delivery of up-to-date subjects in the field of Operations and Supply Chain 
Management. This by gathering current and up-to-date challenges, requirements and constraints from a variety 
of sector for which dr. Hernandez is directly involved, such as Automotive Industry, HealthCare and Agriculture. 
This is supported by the 10 years of successful professional experience before becoming an academic. 
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 Vladimir 
STANKOVIC 

Poster 13: Project SENSIBLE - SENSors and Intelligence in BuLt Environment (H2020-MSCA-RISE-2016) 
Vladimir STANKOVIC is a Reader at University of Strathclyde (UK). His research is focused on developing signal 
information processing and AI methods as applied to health and environment. This includes graphical inference 
methods for health monitoring, micro-seismic signal analysis, energy management and smart buildings. His recent 
research interests include transparent, responsible and accountable AI for smart homes, health and fitness 
monitoring.  

Lina 
STANKOVIC 

Poster 13: Project SENSIBLE - SENSors and Intelligence in BuLt Environment (H2020-MSCA-RISE-2016) 
Lina STANKOVIC is Senior Lecturer at the University of Strathclyde. She obtained her PhD at Lancaster University, 
in 2003. Her research focus is on signal and information processing and AI, especially ethical AI, with application 
to smart buildings, stroke rehabilitation and seismic engineering projects. She will present how comfort, wellbeing 
and energy management are tackled in SENSIBLE project. 

Pablo MESEJO 
 

POSTER 14: Project SKELETON-ID - Soft Computing and Computer Vision for Comparative Radiography in Forensic 
(H2020-MSCA-IF-2016) 
Pablo MESEJO has a PhD in Computer Science and works as Marie Curie fellow at the University of Granada 
(Spain). The main topic of his research is the analysis and design of machine learning, computer vision and 
computational intelligence methods able to solve biomedical image analysis problems. In particular, his Marie 
Curie project is focused on developing AI-based techniques for comparative radiography in forensic identification. 

Erwin RAUCH 
 

Poster 15: Project SME 4.0 - Industry 4.0 for SMEs - Smart Manufacturing and Logistics for SMEs in an X-to-order 
and Mass Customization Environment (H2020-MSCA-RISE-2016) 
Erwin RAUCH is an Assistant Professor for Manufacturing Technology and Systems at the Free University of 
Bolzano. His current research is on Industry 4.0, Smart and Sustainable Production Systems, Digitization and 
Assistance Systems in Production and Axiomatic Design. In addition, he is the Head of the Smart Mini Factory 
laboratory for Industry 4.0 at the Free University of Bolzano. Moreover, he is project manager of the MSCA RISE 
project SME 4.0. 

Francesco 
MAURELLI 

 

Poster 16: Project TIC-AUV - Towards Intelligent Cognitive AUVs (H2020-MSCA-IF-2015) 
Francesco MAURELLI is Professor in Marine Systems and Robotics at Jacobs University Bremen (JUB) and the 
Robotics and Intelligent Systems program chair. He obtained his PhD in Edinburgh (HWU), in the framework of a 
Marie-Curie RTN. He has been scientific manager at TUM, in Munich. He has received an MSCA IF to work one 
year at MIT, with the return phase at JUB. His research interests are focused on long-term autonomy and smart 
decision-making. 

Dimitrios 
KOFINAS 

 

Poster 17: Project Water4Cities - Holistic Surface Water and Groundwater Management for Sustainable Cities 
(H2020-MSCA-RISE-2016) 
Dimitrios KOFINAS is a Civil Engineer with a MSc. He is finishing his PhD on Advanced Modelling Tools and 
Information Systems for Water Management. He works in water resources related EC projects from 2013 and has 
had 3-year working experience in a water company. He will discuss the potential of simulation assisted ML in 
modelling and managing Urban Water Distribution Systems, where there are not enough data or expertise. 
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DAY 2 – Wednesday 11 December 

Panel 3 
 

 

Towards Trustworthy Artificial Intelligence  
Chair: Julie LEPRETRE (DG EAC)  
Moderator: Irina REYES (DG R&I) is the policy assistant to the Director for Prosperity at the European Commission 
Director General for Research and Innovation. She recently took part in the drafting team preparing the policy 
briefing and hearing material for the Commissioner for Innovation, Research, Culture, Education and Youth. For 
the last two years she has also worked on stimulating the uptake of AI in the public sector and steering its use 
towards the UN Sustainable Development Goals. Prior to assuming this position in April 2017, she worked on 
data-driven science, foresight and strategy. She has also worked in the Directorate General for Home Affairs in 
the areas of prevention and protection and at the Swedish Red Cross as Programme Manager for Migration and 
Humanitarian law. Irina holds an International Master’s in Political Science from the Linnaeus University, Sweden 
and speaks five languages. Current interests are algorithmic bias, cradle-to-cradle design, and well-being 
economy. 

09:00-09:15 

 
Artificial Intelligence and Ethics 
Charlotte STIX (DG CNECT) is the Coordinator of the High-Level Expert Group on AI of the European Commission 
and a PhD researcher at the Technical University Eindhoven. Previously, she was a researcher in Cambridge and 
worked in the European Commission’s Robotics and Artificial Intelligence Unit as Programme Officer. 
 

09:15-09:30 
 
 

Artificial Intelligence in Education: ethical aspects 
Marcelino CABRERA GIRALDEZ (JRC, Seville) is a senior researcher at the Human Capital and Employment Unit, 
Joint Research Centre (European Commission), currently in charge of studies on Key Competences for Lifelong 
learning and AI in Education. He has also a large research experience on the Cohesion policies and digital 
technologies for social inclusion. He holds degrees in Mathematics, Computer Science, and Psychology. 

09:30-09:45 
 

Artificial Intelligence and Security 
Nada MILISAVLJEVIC (DG HOME) is a policy officer in the unit "Innovation and Industry for Security" of DG HOME, 
where she is the scientific coordinator for the areas of AI and Fighting Crime, including cybercrime and Terrorism. 
Before joining the European Commission, she was a researcher at the "Signal and Image processing Centre" of the 
Royal Military Academy of Belgium, and she is (co)author of around 100 scientific publications in the areas of 
image processing and data fusion. 

9:45-10:15 Panel discussion 

10:15-10:45 Coffee break- 5th Floor Auditorium 

Panel 4 
 

Artificial Intelligence in HEALTH (Part 1) 
Chair: Jean-Bernard VEYRET (REA) 

Moderator Karim BERKOUK (DG R&I) is the deputy Head of Unit for Combatting diseases at the Directorate-
General for Research and Innovation. He develops and implements research policies on brain, cancer, 
cardiovascular, diabetes and obesity, and other chronic diseases as well as on infectious diseases. He also leads 
research policies on AI in Health. Previously, he worked as Head of Sector for MSCA. 

10:45-11:00 

 
 

Project RAINBOW - Rapid Biomechanics Simulation for Personalized Clinical Design (H2020-MSCA-ITN-2017) 
Sune DARKNER is associate professor at UCPH since 2012. His main research topic is medical imaging (neuro-
imaging data MRI, PET etc.), image registration and the statistics on shapes and deformations in simulation of soft 
tissue. He has published +40 journal-/conference papers and co-organised workshops under MICCAI. He has 
entrepreneurship experience from co-founding consulting companies and working as consultant for OMXC20 
companies in Denmark. 
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11:00-11:15 
 

Project ERROR - A pEdiatRic dosimetRy personalized platfORm based on computational anthropomorphic 
phantoms (H2020-MSCA- RISE 2015) 
Panagiotis PAPADIMITROULAS holds a PhD on Medical Physics. Since 2013, he is the co-founder and Project 
Director of BIOEMTECH (www.bioemtech.com). His expertise lies in Monte Carlo simulations, image processing 
tools and computational models. He will be presenting the ERROR project, which aims to the personalization and 
optimization of pediatric dosimetric clinical protocols using Monte Carlo and Machine Learning techniques. 
 

11:15-11:30 
 

Project EngageME -Automated Measurement of Engagement Level of Children with Autism Spectrum Conditions 
during Human-robot Interaction (H2020-MSCA-IF-2015) 
Ognjen Oggi RUDOVIC - is a machine learning scientist in the Affective Computing group at Media Lab (machine 
learning for the new generation of affective robots). He has a background in Automatic Control Theory, Computer 
Vision, Artificial Intelligence and Machine Learning. His current research is focused on the design of novel and 
more engaging machine learning paradigms for personalized, context-sensitive and multi-modal sensing (from 
audio, visual and physiological signals) of human behaviour. 

11:30-11:45 
 

Project BIOMODULAR - A Biomimetic Learning Control Scheme for control of Modular Robots 
(H2020-MSCA-IF-2015) 
Silvia TOLU - is Assistant Professor at the Automation and Control group, Electrical Engineering Department, 
Technical University of Denmark (DTU). Her research in Neuro-robotics is focused on an understanding of a 
modular approach for developing brain structures and to connect them to different robotic platforms. Her work 
regards adaptive motor control and learning, human-robot compliant control, models of cerebellar control. 

11:45-12:15 Panel discussion 

12:15-13:30 Lunch provided- 5th Floor Auditorium 

Panel 5 

 

Artificial Intelligence in HEALTH (Part 2) 
Chair: Fredrik OLSSON HECTOR (REA)  
Moderator: Yiannos TOLIAS (DG GROW) is a lawyer at the European Commission working on AI, liability and 
market surveillance for products. He was a Senior Emile Noël Fellow at NYU School of Law (2018-19). His research 
focuses on machine learning in medicine and legal implications. Prior to joining the European Commission, 
Yiannos was an Assistant Professor in EU law at the Universities of Edinburgh and Dundee in Scotland, UK. 

13:30-13:45 
 

Project MIDxPRO - Microwave Diagnosis of Breast Cancer with Open Ended Contact Probes (H2020-MSCA-IF-
2016) 
Tuba YILMAZ ABDOLSAHEB received a Ph.D. degree in Electronic Engineering from Queen Mary, University of 
London. She is currently an Assistant Professor at Istanbul Technical University. Prior to her current appointment, 
she spent a year at Mitos Medical Tech. as a Research Fellow and at Utah State University as a Postdoctoral 
Research Fellow. Her research interests include RF sensing, dielectric spectroscopy, machine learning, and 
microwave imaging. 

13:45-14:00 
 

Project TAPAS - Training Network on Automatic Processing of PAthological Speech (H2020-MSCA-ITN-2017) 
Mathew MAGIMAI DOSS is a senior researcher at the Idiap Research Institute, Switzerland. His main research 
interest lies in signal processing, machine learning and computational linguistics with applications to speech and 
audio processing and multimodal signal processing. He is the coordinator of the H2020-MSCA-ITN-2017 project 
TAPAS. 

14:00-14:15 
 

Project OPEN - Outcomes of Patients’ Evidence With Novel, Do-It-Yourself Artificial Pancreas Technology (H2020-
MSCA-RISE-2018) 
Shane O’DONNELL is the scientist in charge and coordinator of the H2020 OPEN project and a research scientist at 
School of Sociology, University College Dublin. He will describe the uniquely user-driven nature of the OPEN 
project and how it will lead to improvements in technology enabled solutions for people living with diabetes. 
 

 

https://error.upatras.gr/
http://affect.media.mit.edu/
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14:15-14:30 

 
Project Deep Patient - Deep Understanding of Patient Experience of Healthcare from Social Media  
(H2020-MSCA-IF-2017) 
Lin GUI - is a Marie Skłodowska-Curie Individual Fellow in University of Warwick, UK. His research interests 
include natural language processing, machine learning and topic modelling. He will present his recent work about 
how to use large-scale social media data and deep learning method to understand patient feedback. 
 

 Panel discussion 

15:00-15:30 Coffee break- 5th Floor Auditorium 

Panel 6 

 

Artificial Intelligence in ENVIRONMENT 
Chair: Fredrik OLSSON HECTOR (REA) 
Moderator: Joachim D'EUGENIO – he is environmental engineer by training and started working in DG 

Environment (DG ENV) of the European Commission in 1999. After a few years in the Commission's Secretariat 

General, he became Deputy Head of Unit in 2011 working on marine and water industry policy. Since 2015, he has 

been working in the Unit on Compliance and Better Regulation coordinating also activities on "digitalisation and 

the environment.  

15:30-15:45 

 

Project DUF - Deep Learning UAV Networks for Autonomous Forest Firefighting  
(H2020-MSCA-IF-2016) 
Nazim Kemal URE - obtained his Ph.D. degree in Aerospace Engineering from Massachusetts Institute of 
Technology (MIT) in 2015. Dr. Ure is currently an Assistant Professor at Istanbul Technical University (ITU), 
Department of Aeronautical Engineering, where he also serves as the Vice Director of ITU AI Research Center. His 
main research interest is application on deep reinforcement learning to autonomous systems.  

15:45-16:00 

 

Project ProbSenS - Probabilistic neuromorphic architecture for real-time Sensor fusion applied to Smart, water 
quality monitoring systems (H2020-MSCA-IF-2016)  
Josep Maria MARGARIT-TAULÉ received the PhD degree in Electronic Engineering from the Polytechnic University 
of Catalonia (UPC) in 2015. He is currently Research Scientist at the Institute of Microelectronics of Barcelona, 
IMB-CNM(CSIC). His research focuses on the integration of smart miniaturised sensing devices. Dr Margarit will 
present the context and objectives of the ProbSenS project and the main results and innovations achieved in the 
action. 

16:00-16:15 

 

Project IoT4Win - Internet of Thing for Smart Water Innovative Networks (H2020-MSCA-ITN-2017) 
Wenyan WU - is a Professor at smart sensing and advanced System Engineering in the Faculty of Computing 
Engineering and the Built Environment at Birmingham City University, UK. Her expertise is in smart sensors, and 
wireless sensor network, energy harvesting, intelligent monitoring, artificial intelligent, data modelling, simulation 
and optimisation. 

16:15-16:30 

 

Project DEW-COOL-4-CDC - Low Energy Dew Point Cooling for Computing Data Centres  
(H2020-MSCA-RISE-2016) 
Yousef G AKHLAGHI is a PhD Candidate and Project Coordinator in CSET at the University of Hull. He holds BSc in 
Mechanical Engineering and MSc in Energy Science and Technologies. His main research areas are sustainable 
heating and cooling, building energy, optimisation and data science. He will give a talk on data driven models. 

16:30-17:00 Panel discussion 
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MSCA PROJECT SUMMARIES 

PANEL PRESENTATIONS 
 

 
BROS  
Blockchain: a new framework for swarm RObotic Systems  
H2020-MSCA-GF-2016; Grant No. 751615 
KEYWORDS: BLOCKCHAIN, ROBOTICS, SECURITY, DATA-SHARING, SMART CONTRACTS, 
DISTRIBUTED SYSTEMS 

This project explores the combination of swarm robotic systems and blockchain technology to 
implement new security behaviour and business models for distributed robotic systems. Swarm 
robotics systems have the potential to revolutionise many future applications. However, several of 
the characteristics that make them ideal for a diverse set of applications also hinder the evolution of 
this technology from academia to real-world problems. Recent research alerts about the lack of 
security standards in the field the need of new protocols and solutions. The blockchain research field 
is starting to show that this technology can be an effective way to achieve tamper-resistant, secure 
data-sharing systems. 
 
The aim of this project is to explore this synergy and provide innovative solutions to emergent issues 
in the field of swarm robotics. First, by using cryptographic functions, new security models and 
methods were implemented. Second, by including code-based transactions (also known as smart 
contracts), consensus and collaborative missions were easily designed, implemented, and carried out 
autonomously. Finally, by using robots as nodes in a blockchain network, new methods for achieving 
a secure data-sharing among robots was achieved.  

The main scientific achievements so far are: (1) a method to achieve secure and secret cooperation in 
robotic missions; (2) the first research works that combine robots with blockchain-based “smart 
contracts”; (3) a novel distributed learning framework for secure and computationally efficient AI 
data and model sharing among multiple robot units.  
 
 
ACHIEVE 
Advanced Hardware/Software Components for Integrated/Embedded Vision SystEms  
H2020-MSCA-ITN-2017; Grant No 765866  
KEYWORDS: SMART IMAGE SENSORS, EMBEDDED VISION SYSTEMS, COOPERATIVE VISION, 
ARTIFICIAL INTELLIGENCE, AUTONOMOUS NAVIGATION, SMART TRAFFIC, SMART 
MONITORING 

This project is developing a distributed artificial vision platform composed of networked, smart and 
efficient embedded vision systems. This platform is the basic infrastructure for applications that 
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demand cooperative vision based on in-node extraction of relevant information. This de-centralised 
scheme renders the system scalable, easily deployable and resilient to partial failure.  
Current trends in object recognition rely on representation learning. Provided with enough 
computing power, modern machine-learning systems has superseded those based on the extraction 
of prescribed features. The challenge today is to convey these processing capabilities to compact, 
lightweight and power-aware embedded vision systems. Moreover, in application scenarios like 
autonomous surveillance or intelligent transportation systems, these embedded vision systems need 
to be networked. A centralised scheme is unpractical, a distributed processing strategy is needed. 

The approach to take these challenges is multidisciplinary. Efficient analysis and multilevel 
optimisation techniques are required. This project provides a common reference ground for the 
convergence of experts in the design of smart image sensors, vision systems-on-a-chip, energy-
efficient embedded vision systems, parallel processing architectures, fast and efficient feature 
extraction and learning and computer vision algorithms.  

The resulting distributed vision platform will be employed in intelligent environments in public and 
private spaces, seamless and privacy-aware monitoring of human activities, automated security and 
safety systems, remote and interventional healthcare, interactive marketing, and, of course, 
navigation aids for autonomous and robotic —driverless— vehicles and intelligent transportation 
systems. 
 
 
AirSens  
High-Accuracy Indoor Tracking and Augmented Sensing using Swarms of UAVs  
H2020-MSCA-IF-2017; Grant No. 793581 
KEYWORDS: UNMANNED AERIAL VEHICLES, TRACKING & SENSING, AUTONOMOUS 
NAVIGATION & FORMATION, SWARM INTELLIGENCE 

The goal of AirSens is to develop advanced radio signal processing techniques to be applied for high-
accuracy tracking and sensing operations performed by unmanned aerial vehicles (UAVs), acting as 
distributed sensor networks (DSN) in mixed indoor/outdoor environments. 
 
In the future, the low-aerial space will be crowded by UAVs, as the tendency is to make them 
increasingly smaller and autonomous. Nonetheless, the idea of having swarms of UAVs flying in cities 
might be hardly accepted by citizens because of their potential malicious use. In this perspective, one 
of the breakthroughs of this project is to propose the design of a DSN for target tracking, where 
sensors are flying on-board UAVs and, hence, provide a privileged point-of-view for collecting 
environmental information and for attaining high accuracy positioning performance, in contrast with 
today solutions mainly based on ad-hoc terrestrial and fixed radar systems. At the same time, the 
project will also develop a decentralized control for UAVs to maximize their sensing capabilities while 
assuring a low latency in communications. 
 
To this end, AirSens will address three novel objectives: (1) the assessment of the UAV tracking 
performance, by deriving the fundamental limits and considering energy-efficient solutions; (2) the  
 
 



 

13 
 

 

 
investigation of mapping capabilities of UAVs; (3) the design of a distributed control for UAV 
navigation. The results stemming from the project will have a significant impact for the society. The 
UAV-based network can be designed as a digital assistant helpful in guiding rescuers in navigating 
buildings, or in rescuing human beings; or it can be intended as a patrolling network for detecting 
and tracking malicious UAVs, especially in areas with potential safety issues. 
 
 
ENCASE 
EnhaNcing seCurity And privacy in the Social wEb: a user centered approach for the 
protection of minors  
H2020-MSCA-RISE-2015; Grant No. 691025 
KEYWORDS: CYBERSAFETY, DISINFORMATION, CYBERBULLYING, GROOMING, MACHINE 
LEARNING, USER-CENTRIC 

ENCASE aims at leveraging the latest advances in usable security and privacy in order to design and 
implement a user-centric architecture for the protection of minors from malicious actors in Online 
Social Networks (OSN).  
 
The first component of the ENCASE architecture is a suite of browser extensions responsible for 
notifying the user of imminent threats. The second component is the Intelligent Web-proxy 
component that captures and analyses the entire user’s incoming and outgoing OSN traffic to block 
or protect traffic when malicious activity or sensitive content is detected. Lastly, the third component 
is the OSN data analytics software stack, which is the back-end of our architecture. The main purpose 
of the back-end is to generate and install classifiers in the web-proxy for the detection of: a) 
bot/fake/troll user accounts; b) hateful or racist text and memes; c) sensitive posted by the minor; d) 
sexual predators and cyberbullies; d) disturbing videos.  
 
The consortium has been extremely successful in disseminating and communicating its results, as 
evident by the numerous publications in top tier venues and the extensive international press 
coverage it has received. It has also successfully delivered and is currently piloting the integrated 
software system. The ENCASE system augments the key capabilities of state-of-the-art parental 
control tools to tackle a broader spectrum of cybersafety challenges. Its machine-learning-based 
classifiers are constantly updated via new data and feedback from users so they can remain effective 
as threats evolve. At the same time, ENCASE's approach respects the privacy of adolescents and acts 
as a parental advice (rather than control) tool with a focus on encouraging discreet supervision. 
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REMIND  
The use of computational techniques to Improve compliance to reminders within smart 
environments  
H2020-MSCA-RISE-2016; Grant No. 734355 
KEYWORDS: DEMENTIA, REMINDING TECHNOLOGIES, SMART ENVIRONMENTS, ARTIFICIAL 
INTELLIGENCE 

The REMIND Project aims to advance the state-of-the-art in reminding solutions for people with 
dementia. People with mild dementia generally exhibit impairments of memory, reasoning and 
thought. As a result, they require varying levels of support to complete everyday activities and to 
maintain a level of independence. Yet for many a live-in carer is neither practical nor affordable. It is 
shown, however, that the cost of dementia care and improvements in quality of life might be 
meaningfully enhanced through improvements in care and support for these people and their 
careers. This is where technology based solutions may provide an opportunity to alleviate the burden 
faced because of this disease.  

REMIND focuses on the integration of reminding technologies within the everyday lives of people 
with dementia. Advancing solutions in reminding technologies is highly specialised and requires a 
technically complex and diverse skill set. In particular, improving of reminder effectiveness requires  
the combination of various disciplines including, behavioural science, pervasive computing, ambient 
intelligence and artificial intelligence. Additionally, the ability to effectively exploit these applications, 
from a commercial perspective, requires skills, perspectives and business models from industry.  
 
The research objectives of REMIND are focused within the domain of smart environments and in 
particular in the area of reminding technologies. Specifically, the integration of behavioural science 
into the process of reminding solutions and the use of artificial intelligence in support of improving 
reminding technologies will be addressed with the aim of delivering a new suite of reminding 
technologies.  
 
 
APRIL  
Applications of Personal Robotics for Interaction and Learning  
H2020-MSCA-ITN-2015; Grant No. 674868 
KEYWORDS: PERSONAL ROBOTICS, COGNITIVE SYSTEMS, HUMAN-ROBOT INTERACTION, 
SENSORIMOTOR CONTROL, DEVELOPMENTAL ROBOTICS 

APRIL (Applications of Personal Robotics for Interaction and Learning) is a MSCA European Industrial 
Doctorate (ITN-EID) that aims to train the next generation of researchers and engineers for the 
emerging field of personal robotics.  
 
APRIL is the result of the internationally leading, strategic synergies of Plymouth University’s Centre 
for Robotics and Neural Systems (CRNS) and A-Lab of the industry partner SoftBank Robotics 
(Aldebaran). ESRs students will further benefit from secondments and specialised complementary 
training in six associate partners sites from industry, academia and robot user groups.  
 
The EID strategically adopts a key entrepreneurial ethos with a unique Coaching Programme for a 
tailored Individual Skills Development Plan, which will equip PhD students with a radical cross-sector  
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and interdisciplinary skill and mind-set. This combines research on developmental and social 
cognitive systems, together with industry-led hands-on experiments on the application of human-
robot interaction and assistive systems. 
 
The cross-sectorial research programme of the APRIL PhD students goes beyond the state of the art 
in intelligent robotics and cognitive systems The project’s specific ambition is to bridge the gap 
between research in the lab (looking at the general principles of sensorimotor, cognitive and social 
control and learning in robotic agents), and its application as personal robot companions capable of 
interacting with human users in open, unpredictable environment, and learn from their interaction 
experience with users. 
 
 
DoRoThy  
Donating Robots a Theory of Mind  
H2020-MSCA-IF-2014; Grant No. 657227 
KEYWORDS: SOCIAL ROBOTICS, HUMAN-ROBOT INTERACTION, COGNITIVE PSYCHOLOGY 

The DoRoThy project advances the science and technology required to realise meta-cognitive 
functions in social robotics. 
 
Ensuring a natural and fluid interaction between robots and humans requires robots to themselves 
understand human cognition, so that they correctly interpret the humans' social behaviours.  
Endowing a robot with skills to “read the mind” (e.g., building a so-called 'theory of mind') of its 
human partner is such an example of a key socio-cognitive capability that DoRoThy sought to 
develop.  
 
DoRoThy is pioneering novel techniques - mixing classical symbolic AI with recent data-driven 
approaches, to achieve both high-level understanding of the underpinnings of artificial social 
cognition, and concrete, high-impact algorithmic implementations, with applications in education 
(child-robot interaction), assistive robotics (e.g. robotics for rehabilitation) and complex and sensitive 
industrial processes (e.g. nuclear decommissioning). 
 
 
 ADAPT 
Adaptive Decision support for Agents negotiation in electricity market and smart grid 
Power Transactions  
H2020-MSCA-IF-2015; Grant No. 703689 
KEYWORDS: ADAPTIVE LEARNING, AUTOMATED NEGOTIATION, CASE-BASED REASONING, 
DECISION SUPPORT SYSTEMS 

ADAPT explores and proposes new solutions for the decision support of players’ negotiations in the 
complementary environments of electricity markets and smart grids. In this project, an intelligent 
multi-agent system has been developed to support players’ participation in this complex dynamic 
environment, so that they can optimize their outcomes from electricity transactions. The decision 
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support tool allows players to decide the amount of electricity that should be bought or sold in each 
available market opportunity, based on the predicted market prices. 
 
Additionally, the system also supports players in their actual negotiation process, by recommending 
the optimal bids to submit in auction based markets, and the best proposals and counter-proposals 
to present in bilateral negotiations. In order to achieve this, the system incorporates several 
innovative AI approaches including: (i) a dynamic risk based portfolio optimisation for participation in 
multiple electricity markets; (ii) a case-based reasoning approach for the selection of the most 
appropriate optimisation methods to apply in each moment according to the balance between the 
available time to reach decisions and the quality of results; and (iii) a novel learning network to learn 
the best bilateral negotiation strategies to be applied in each context against each opponent player. 
 
This system is able to support decisions of both small players (consumers, such as buildings; and 
producers, such as wind and solar-based generation) and large players that can participate directly in 
current wholesale markets. This tool will be made available as a web based platform to facilitate the 
interaction and outreach to small players. 
 

RAINBOW  
Rapid Biomechanics Simulation for Personalized Clinical Design  
H2020-MSCA-ITN-2017; Grant No. 764644 
KEYWORDS: MEDICAL IMAGING, SIMULATION MODELS 

Rapid Biomechanics Simulation for Personalized Clinical Design (RAINBOW) is a MSCA European 
Training Network' dedicated to training 15 PhD fellows in scientific skills and transferable skills, 
enabling them to take up careers in the academic as well as in the non-academic sectors.  
 
The RAINBOW research objectives seeks to impact the current state of clinical decisions where 
clinical experts make design decisions on treatments, interventions, or on devices. ICT empowers 
them with patient-specific simulation models that enable better-informed design decisions. But 
patient-specific computational medicine is currently cumbersome, slow, and unintuitive; it relies on 
complex processing by technical experts, and it is hence far from reaching its full potential on clinical 
design, and scarcely used. RAINBOW aims at realising the full potential of computational medicine 
and ICT to arrive at patient-specific simulation models that are rapidly set for a particular patient, are 
easy-to-use by clinical experts and do not require assistance from a technical team.  
 
The network consists of six universities, one hospital, seven industrial partners, located in Denmark, 
Spain, Luxembourg, England, France and Germany. 
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ERROR 
A pEdiatRic dosimetRy personalized platfORm based on computational anthropomorphic 
phantoms  
H2020-MSCA-RISE-2015; Grant No. 691203 
KEYWORDS: PAEDIATRIC, DOSIMETRY, PERSONALIZED MEDICINE, MONTE CARLO, 
SIMULATIONS, COMPUTATIONAL PHANTOMS, GATE MACHINE LEARNING 

The main objective of ERROR is to develop a novel software tool, which offers the clinicians the 
possibility to assess diagnostic and therapeutic protocols, in real time, in silico, in order to predict 
patients’ absorbed dose per organ. The final software aims to the personalisation of the dosimetry in 
paediatric clinical protocols. 
 
This tool is designed, implemented and evaluated by focusing on paediatric patients, since this is a 
rather sensitive target group. In children, dose considerations are high, and no standard dosimetry 
protocols and solutions exist. Instead, assumptions are made based on adults’ protocols. The project 
exploits advanced computational anthropomorphic models, in combination with well-validated 
Monte Carlo simulations and Machine Learning techniques.  
 
The ERROR project brings together a multidisciplinary consortium of specialists in the areas of 
medical physics, biomedical engineering, clinics and computer science, who join forces in order to 
design, implement and clinically assess the developed software. It is envisaged that integrating 
advanced, yet mature technologies, will provide a validated tool, which can lead to a final product. 
 
The consortium, being aware of the scientific and social importance of paediatric clinical applications, 
provides a series of dissemination and training activities, aiming at making project knowledge and 
outcomes available to the scientific community and society. Complementary expertise of the 
partners enables the development of open-access dosimetry paediatric datasets and simulation 
tools; the development of in-house paediatric computational models; the implementation of a 
software for the personalized paediatric dosimetry assessment; the clinical validation of the 
developed tools; publishable results. 
 
 
EngageME  
Automated Measurement of Engagement Level of Children with Autism Spectrum 
Conditions during Human-robot Interaction  
H2020-MSCA-IF-2015; Grant No. 701236 
KEYWORDS: MACHINE LEARNING, HEALTH, MULTI-MODAL, AUTISM 

Engaging children with ASC (Autism Spectrum Conditions) in communication centred activities during 
educational therapy is one of the cardinal challenges by ASC and contributes to its poor outcome. To 
this end, therapists recently started using humanoid robots (e.g., NAO) as assistive tools. The first 
objective of EngageME is to bring novel machine learning models that can for the first time 
effectively leverage multi-modal behavioural cues, including facial expressions, head pose, vocal and 
physiological cues, to realize fully automated context-sensitive estimation of engagement levels of 
children with ASC.  
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BIOMODULAR 
A Biomimetic Learning Control Scheme for control of Modular Robots  
H2020-MSCA-IF-2015; Grant No. 705100 
KEYWORDS: MOTOR CONTROL, CEREBELLUM, MOTOR LEARNING, MODULAR, NEURAL 
NETWORK, ADAPTIVE, BIO-INSPIRED 

The BIOMODULAR project is promoting the development of artificial adaptive learning systems 
embedding the cerebellar neural network and a machine learning mechanism. The main aim is to 
develop a modular biomimetic architecture for controlling robots and to get insights into the brain 
capability to achieve motor adaptation and learning. 
 
One of the main advantages of the developed approach is that physical systems can operate in 
unknown and changing environments overall when the dynamical robot model is unknown or not 
well defined. Compared with state-of-the-art, this approach reduces the amount of a priori 
information the control system needs, leading to a real-time robotic control system that is capable of 
learning autonomously how to perform determinate physical tasks and of adapting to changing 
conditions. 
 
The main outcome of this project is a modular spiking implementation of the cerebellar-like circuit 
that is embedded in a novel bio-inspired control architecture. Modular stands for the creation of 
distinct cerebellar microcircuits that are responsible for the learning of the internal models of a robot 
module. Different modular robotic configurations are tested for the validation and generalisation of 
the control and learning mechanisms in both manipulation and locomotion tasks within the 
Neurorobotics platform developed in the framework of the Human Brain Project. 
 
The learning system will have wide applicability in robotics. In fact, mimicking the biological 
functionality of the central nervous system will lead to create autonomous intelligent robots. Robots 
of the future will perform in real environments under control paradigms that go beyond the scope of 
conventional control algorithms in terms of self-adaptation, -learning, and –recognition. 
 
 
MIDxPRO  
Microwave Diagnosis of Breast Cancer with Open Ended Contact Probes  
H2020-MSCA-IF-2016; Grant No. 750346 
KEYWORDS: MICROWAVE DIELECTRIC SPECTROSCOPY, SUPERVISED MACHINE LEARNING, 
MICROWAVE DIAGNOSIS, IN VIVO DIELECTRIC PROPERTIES, ANIMAL EXPERIMENTS 

The goal of the project is to develop a microwave technology that can identify the malignant tumours 
in real-time, which can find immediate applications in both diagnosis and treatment of breast cancer. 
 
The diagnosis of breast cancer is currently performed with mammography or ultrasound scanning. A 
suspicious sample is further analysed by a biopsy application that requires excision of the sample and 
analysis by trained specialists. Similarly, during breast cancer treatment the excised tissue is sent for 
frozen section analysis (FSA) to perform margin analysis. Clear margins need to be assured to prevent 
the recurrence of the disease. The biopsy can take up to two weeks and FSA is performed in 20  
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minutes. The project is proposing a microwave technology that can diagnose the suspected samples 
simultaneously and autonomously enabling accurate and fast assessment of samples under test.  
 
Benign and malignant tumours show an inherent dielectric property discrepancy. The project aims to 
utilize open-ended contact probes to enable simultaneous tissue identification, which currently 
suffers from high measurement error and low measurement repeatability rates. To improve the 
probe technology we have optimised the probe structure and collected in vivo measurements from 
rat tissues. Finally, supervised machine learning and feature selection were applied to collect data to 
improve accuracy. Obtained accuracies are above 94%. The accuracy rates can be as low as 70% for 
classic in vivo measurements with open-ended contact probes. The feature selection revealed that 
when using a single feature, an 86% accuracy could be obtained. This indicates that a large portion of 
the information is held on a single frequency, which can lead to modification of the circuitry and thus 
cost minimization. 
 
 
TAPAS 
Training network on Automatic Processing of Pathological Speech  
H2020-MSCA-ITN-2017; Grant No. 766287 
KEYWORDS: PATHOLOGICAL SPEECH PROCESSING, SPEECH ASSESSMENT, SPEECH 
RECOGNITION, SPEECH THERAPY, ASSISTED LIVING 

The TAPAS project is developing speech processing technologies to transform diagnosis, treatment 
and well-being of groups of people for whom spoken communication is extremely challenging. These 
include people with impairments in speech production (resulting in slurred and unintelligible speech, 
e.g. dysarthric speech), people with impairments in speech perception (e.g., due to hearing loss), and 
people with impaired language processing (e.g., due to reduced cognitive abilities). The field of 
speech processing has largely evolved from the perspective of typical speech (speech from healthy 
individuals with no impairment). As a consequence, existing methods and technologies are not well 
equipped to handle or are not robust to atypical speech resulting due to these impairments. 
 
Through multi- and inter-disciplinary R&D lying at the intersection of speech processing, linguistics 
and clinical science, the project plans to: (a) develop inexpensive and non-invasive tools for early 
diagnosis of conditions such as, dementia, depression, Parkinson's disease based on speech 
processing; (b) develop automated personalized tools for rehabilitative therapy to recover speech 
function for groups of people having speech disorder and (c) re-design current speech technology to 
work with people with speech impairments for assisted living and to help in making informed clinical 
choices. 
 
Thanks to the project TAPAS, the project will provide robust practitioner-friendly tools for detection, 
assessment and treatment of pathological speech and will contribute to the development of speech 
and language technologies for assisted living, care and rehabilitation of individuals with chronic 
speech pathologies. 
  



 

20 
 

 

 
OPEN  
Outcomes of Patients’ Evidence With Novel, Do-It-Yourself Artificial Pancreas Technology 
H2020-MSCA-RISE-2018; Grant No. 823902 
KEYWORDS: DIABETES, OPEN SOURCE, CONNECTED HEALTH, USER-DRIVEN INNOVATION 
 
OPEN is a uniquely user-driven research project inspired by a growing movement of people with 
diabetes (PwD) who are building do-it-yourself artificial pancreas systems (DIYAPS) through open-
source collaboration. 
 
OPEN’s aim is to bring together an international and inter-sectoral consortium of patient innovators, 
clinicians, social scientists, computer scientists, and patient advocacy organizations to establish a 
more robust evidence-base surrounding the impact of DIYAPS on PwD and examine its implications 
for wider diffusion. The majority of the members of the research team live with type 1 diabetes and 
are active DIYAPS users.  
 
OPEN’s research objectives include: 

 examining clinical and quality of life outcomes, as well as lived experiences, of DIYAPS users 
through a variety of quantitative and qualitative approaches; 

 informing technological improvements in DIYAPS through development of a better user 
experience as well as better predictive capacity of such systems; 

 exploring barriers to scale-up, such as socioeconomic, gender, ethnic and age-related 
inequalities concerning access to those technologies needed for DIY looping. 

 
A key focus of OPEN will be to explore areas for improvement in terms of usability, algorithm 
features, optimizing individual settings and preferences, as well as areas of statistical learning that 
are applicable to all APS (DIY or commercially developed). 
 
Overall, by providing empirical evidence on DIYAPS, OPEN will generate important insights that will 
help accelerate improvements and diffusion of APS technology across the wider population of people 
living with diabetes. Such insights have the potential to have a profound impact on those living with 
diabetes, their families, healthcare systems and society as a whole. 
 
 
DeepPatient  
Deep Understanding of Patient Experience of Healthcare from Social Media  
H2020-MSCA-IF-2017; Grant No. 794196 
KEYWORDS: SOCIAL MEDIA, HEALTHCARE, PATIENT EXPERIENCE 
 
The project aims to develop an automated tool to process large-scale social media data in order to 
understand patient feedback. Our hypothesis is that online health communities and social media 
platforms contain rich information about patient experience. Processing them jointly using 
appropriate models allows deep understanding of patient experience to enable more timely and 
effective response from health care services to address patient concerns.  
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In this project, the completed works includes: 

 Neural Topic Model: We implemented a neural topic model for aspect extraction. It is one of 
the key components of this project. The contribution of this model mainly focused on 
extraction of aspects, such as Bayesian models and dimensionality reduction;  

 Neural Topic Model with Reinforcement Learning: We proposed a novel framework based on 
reinforcement learning for topic modelling in order to improve the topic coherence 
measures. The experimental result on the patient reviews shows that it beats several existing 
topic models in generating more coherent topics; 

 Joint Learning with Sentiment via GAN: Based on the neural topic model and the sentiment 
analysis model, we proposed a joint learning method with Generative Adversarial Network. It 
improved the performance both in aspect extraction and sentiment classification compared 
with the neural topic model and neural sentiment model. 

The project will extract information relating to patient feedback and experience, automatically map 
the extracted opinions into various aspects of healthcare services, discover connections between 
elements that result in a perception of low and high quality of service and present results in a visual 
dashboard to facilitate timely interventions. 
 
 
DUF 
Deep Learning UAV Networks for Autonomous Forest Firefighting  
H2020-MSCA-IF-2017; Grant No. 752669 
KEYWORDS: DEEP LEARNING, DEEP REINFORCEMENT LEARNING, AUTONOMOUS SYSTEMS, 
UAVS 

The main aim of the project is to develop novel multi-agent deep reinforcement learning algorithms 
for enabling coordination of multiple autonomous drones for forest firefighting. 
 
Thousands of hectares of forestlands are lost to wildfires every year. Utilization of Unmanned Aerial 
Vehicles (UAVs) is an efficient tool for fighting fires. However, the state-of-the-art techniques lack in 
ability to predict fire spread direction and coordinate multiple UAVs to suppress the fire under 
limited communication. DUF project aims to apply powerful tools from AI domain to UAV firefighting 
problem, creating an innovative solution for autonomous firefighting, which reduces the amount of 
lands lost to fires. 
 
DUF uses the multi-agent deep learning techniques for estimating the fire spread direction obtained 
from measurements from UAVs. After the model is learned, a novel graphical encoding based deep 
reinforcement-learning algorithm is utilised to coordinate UAV actions for suppressing the fire.  
 
The main contribution of the project is a collection of graphical deep reinforcement learning 
algorithms, which significantly outperforms the current planning and learning approaches in terms of 
percentage of forest area saved from fire. 
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ProbSenS 
Probabilistic neuromorphic architecture for real-time Sensor fusion applied to Smart, 
water quality monitoring systems  
H2020-MSCA-IF-2016; Grant No. 747848 
KEYWORDS: SENSOR FUSION, EVENT-DRIVEN SENSORS, MULTIMODAL INTEGRATION, 
CHEMOMETRICS, DEEP NEURAL NETWORKS, NEUROMORPHIC COMPUTING, REAL-TIME 
WATER QUALITY MONITORING 

The ProbSenS project is building a novel neurocognitive VLSI multi-sensor architecture for the 
electrochemical analysis of fluids in real time. The aim of the project was to develop the first 
neuromorphic instrumentation conceived for this purpose, beating current benchmarks on speed, 
power consumption, reliability, miniaturisation, and operational costs in a true global challenge: the 
instantaneous monitoring of water pollutants. 
Current instrumentation is only able to analyse a small fraction of the markers targeted in everyday 
applications, is generally bulky and monoparametric, and requires periodical calibration in front of 
environmental changes. Inspired on how our brains work, the architecture developed in the project 
employs neuromorphic networks to fuse multivariate microsensor data in order to efficiently 
monitor water quality in situ and in real time, and to do it resiliently to sensor non-idealities. 
 
Towards this goal, the fellowship has allowed to: 

 design and install new multiparametric probes in the field; 

 create a comprehensive database including offline and online analyses; 

 identify underlying relationships between water measurements; 

 develop deep neural network (DNN) architectures; 

 define neuromorphic hardware and learning strategies to map the DNNs; 

 validate DNN architectures to predict measurements of interest for the final user. 

ProbSenS has provided the opportunity to demonstrate the resulting prototypes working hand in 
hand with a leading water management company, encouraging technology transfer to a core EU 
2020 sector. A system that uses the architecture developed in the project could be applied to other 
domains needing immediate analysis of fluids on the spot, e.g. continuous manufacturing of 
chemicals and non-invasive assessment of athletic performance. 
 
 
IoT4Win 
Internet of Things for Smart Water Innovative Networks  
H2020-MSCA-ITN-2017; Grant No. 765921 
KEYWORDS: IOT, CONTEXT AWARE, WATER DISTRIBUTION SYSTEM, DATA INTELLIGENCE 
AND SECURITY 

Internet of Things for Smart Water Innovative Networks (IoT4Win) is a H2020 MSCA Innovative 
Training Networks (ITN) 2017, European Industrial doctorate project under H2020 excellent science. 
BCU coordinates IoT4Win and works with project partners in the consortium, including ICT/IoT 
technology company from Romania and Greece and water innovation company from Spain and an 
utility in UK. 
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Ensuring the sustainability, security and resilience of water supplies in the face of climate change is a 
global challenge, which demands increasingly intelligent approaches to the management and 
transport of finite water resources. The design and operation of smart water networks creates a 
currently unmet demand for highly-skilled and multi-disciplinary engineers and scientists who apply 
advanced sensors; ICT, the Internet of Things (IoT) to enable smarter water networks in an 
increasingly complex regulated environment. The research project IoT4Win focuses on advanced 
sensors and IoT technology for water and environment monitoring and control.  
 
IoT4Win exploits the synergies between smart sensor, ICT, intelligent data processing, water 
distribution system knowledge and social sciences through multilateral relationships between 
academia, as well as technology providers and water suppliers in the public and private sector. 
IoT4Win provides researchers with the complementary skill-set necessary to become the future’s 
leading experts in IoT enabled SWN technologies. 
 
 
DEW-COOL-4-CDC  
Low Energy Dew Point Cooling for Computing Data Centres  
H2020-MSCA-RISE-2016; Grant No. 734340 
KEYWORDS: DEW POINT COOLING SYSTEMS, COMPUTER DATA CENTRES, ENERGY 
EFFICIENCY, SUSTAINABLE ENERGY 

This project is developing a design theory, computerised tool and prototypes for a novel Computer 
and Data Centre (CDC) dew point cooling system. The system comprises several highly innovative 
components such as dew point air cooler, adsorbent sorption/regeneration cycle, micro-channels 
loop heat pipe based CDC heat recovery system, etc. 
 
The electricity consumption in CDCs represents around 1.3% of the world total energy consumption. 
Cooling systems for CDCs run throughout the year and consume 30% to 40% of energy delivered into 
the centre spaces. By bringing together the distinguished EU and Chinese experts, this international 
staff exchange program is developing a design theory, computerised tool and technology prototypes 
for a novel CDC dew point cooling system.  
 
This research project aims to: 

 remove the outstanding energy intensive problems exhibited in current CDC cooling systems; 

 develop a long-term partnership on joint research & innovation activities and strengthen the 
interaction among the CDCs and cooling focused organisations across Europe and China; 

 disseminate results of the project through a scientific workshop, international conferences, 
scientific publications and a dedicated website of the project. 
 

The project is expected to achieve an electrical energy savings of up to 60% to 90% in CDCs and thus 
decrease the initial costs compared to the traditional CDC air conditioning systems, which will result 
in removing the outstanding existed problems with the CDC cooling systems. 

 

 

file:///C:/Users/barcari/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/REYL5Z75/dewcool4cdc.uk


 

24 
 

 

 

POSTER PRESENTATIONS1 
 
 

1. ACCWA  
Accounting for Climate Change in Water and Agriculture management  
H2020-MSCA-RISE-2018; Grant No. 823965  
KEYWORDS: REMOTE SENSING, AGRICULTURE, HAZARDS, YIELD, CLIMATE CHANGE 

ACCWA aims to develop the remote sensing based monitoring tools for agriculture and water 
management that help risk guidance. 
 
The Mediterranean and the Sahel region have been identified as climate change hot-spots. Over both 
Mediterranean and Sahelian regions, the temperature increase will cause higher evaporation and 
transpiration rates, decreasing soil moisture and increasing crop water requirements. Precipitation 
projections are uncertain due to high inter-annual variation, but inter-annual and spatial variability 
are expected to increase. Moreover, it is also expected the duration of the rainy season to be shorter 
and summer dry spells longer, increasing agriculture land deterioration and desertification.  
ACCWA aims to develop the remote sensing based management and monitoring tools for food 
security and water & agricultural risk management that allow improving the reliability of decision 
making regarding water use, yield and hazards in agriculture.  
The deployment of the Sentinels constellations, with their high-resolution spatial and temporal 
observation capabilities, have open a new paradigm in the use remote sensing data. In ACCWA, AI is 
used to derive high resolution soil moisture at the field scale, to map irrigated areas, for yield 
forecast over dryland areas (mainly in the Sahel region) and for the monitoring of water resources at 
high resolution from gravity data. 
 
 

2. DREAM-GO  
Enabling Demand Response for short and real-time Efficient And Market Based smart 
Grid Operation - An intelligent and real-time simulation approach  
H2020-MSCA-RISE-2014; Grant No. 641794 
KEYWORDS: ARTIFICIAL INTELLIGENCE, DEMAND RESPONSE, SMART GRID, DIRECT LOAD 
CONTROL, ELECTRICITY MARKETS 

DREAM-GO has set as main objective to conceive, develop, implement and validate models enabling 
Demand Response (DR) for short and real-time efficient and market based smart grid operations. 

DREAM-GO activities and results have been planned so as to significantly advance the present state-
of-the-art by developing: business models for short and real-time DR in smart grids; models and 
methods to simulate and assess the use of short and real-time DR in smart grids; and specifications 
for the communications, devices, and methods to enable Direct Load Control (DLC) of consumers’ 
loads. 

                                                           
1 The numbers serve to identify the posters in the exhibition area. 
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DREAM-GO approach takes into account that power system operation and management and the 
electricity market operation are strongly connected. Missing an adequate modelling of their 
interrelationships is a strong limitation in the present state of the art. DREAM-GO has contributed  
significantly to overcome that limitation. For that, the project has conceived, developed, 
implemented and validated: (i) adequate business models for short and real-time DR in smart grids; 
(ii) analytic and simulation models that adequately take into account models of the existing and new 
types of contracts among the involved players; and (iii) models enabling the use of intelligent short 
and real-time DR for the increased efficient operation of smart grids, providing solutions for the 
missing link between the short and real-time DR that can be made available by the consumers’ load 
management systems and the electric grid. 
 
 
3. ECOBOTICS.SEA 
Bio-inspired Technologies for a Sustainable Marine Ecosystem  
H2020-MSCA-RISE-2018; Grant No. 824043 
KEYWORDS: ECOLOGY, BIO-INSPIRED ROBOTS, AUTONOMOUS SYSTEMS, ACTIVE 
PERCEPTION 

The ECOBOTICS.SEA research and training project focuses on how autonomous, interactive and also 
biomimetic, underwater robots can support ecologists and other stakeholders in ocean ecosystem. AI 
techniques are applied mainly for analysis and characterisation of the species in the wild, by 
modelling using probabilistic approaches and novel computing architectures specially designed to 
implement Bayesian Programming. The design enhance robotic artefacts with embodied and 
distributed AI modules that consumes less energy and increase autonomy and resilience.  
 
ECOBOTICS.SEA is an international research and training project that will meaningfully extend the 
current state-of-the-art on robotics for the analysis and monitoring of marine species communities, 
focusing mainly on aquatic biodiversity. The long‐term aim is to provide better range and quality of 
ecological services that can have a high societal and economic impact on quality of life, including 
quality of water, cultural heritage and recreation activities, sustainable food production, raw 
materials and medicine. Interdisciplinary research is carried out on how autonomous, interactive and 
also biomimetic, underwater robots can support Ecologists and other stakeholders in this domain, 
providing powerful novel tools that may help them tackle fundamental issues in Environment. 
Moreover, the outcomes of this research project will also open new business opportunities for 
companies investing in the fast‐growing eco‐market. 
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4. ENDORSE 
Safe, Efficient and Integrated Indoor Robotic Fleet for Logistic Applications in Healthcare 
and Commercial Spaces  
H2020-MSCA-RISE-2018; Grant No. 823887 
KEYWORDS: INTELLIGENT ROBOTICS, INDOOR NAVIGATION, MACHINE LEARNING, E-
HEALTH, MEDICAL INFORMATICS, EMBEDDED SYSTEMS, HARDWARE PLATFORMS 

The ENDORSE project develops a safe, efficient and integrated indoor robotic fleet for logistic 
applications in healthcare and commercial spaces. For healthcare environments, the ENDORSE 
solution develops an autonomous eHealth robotic module, facilitating electronic health records 
connectivity. 
 
Although indoor spaces such as hospitals, hotels and offices offer great potential for commercial 
exploitation of logistic robotics, only a handful of solutions exist, which have not triggered 
widespread market penetration. This is because existing systems require costly infrastructure 
installation, do not easily integrate with corporate IT solutions, and do not fully automate procedures 
and traceability, while typically being limited to a single service.  
 
Through transfer of knowledge, multidisciplinary research and cross-fertilisation between academia 
and industry, the ENDORSE project addresses the aforementioned technical hurdles, pursuing four 
innovation pillars: (a)multi-robot autonomous navigation minimizing sensor and communication 
infrastructures dependence; (b) advanced human robot interaction resolving deadlocks and 
achieving efficient sharing of (crowded) space resources; (c) integration with corporate software 
solutions; (d) reconfigurable and modular hardware architectures for accommodating diverse, 
swappable robotic modules (e.g. the prototype e-diagnostic mobile station equipped with non-
invasive health sensors under development).  
 
ENDORSE project invests in machine learning techniques for developing autonomous navigation and 
advanced human-robot interaction solutions, aspires to leverage deep learning algorithms for robotic 
vision, and act as a data source in the broader digital healthcare context, enabling artificial 
intelligence solutions for personalizing care.  

 
 

5. GREENDC 
Sustainable energy demand side management for GREEN Data Centers  
H2020-MSCA-RISE-2016; Grant No. 734273 
KEYWORDS: SMART ENERGY, DATA CENTRE, SIMULATION, DEMAND SIDE MANAGEMENT, 
DECISION SUPPORT SYSTEM, SMART GRIDS, ENERGY OPTIMIZATION 

The GREENDC project is contributing to energy efficient data centres by developing a decision 
support tool that helps data centre managers to predict energy demands better and evaluate 
operation strategies to minimize energy waste, cost and minimise CO2 emissions indirectly. 
Unlike existing studies that are focused on infrastructure level design and manufacturing of energy 
efficient cooling devices or IT servers, GREENDC project focuses on operational efficiency of data 
centre. It adopts a non-linear energy forecasting model and provides a simulation tool to allow data 
centre managers conduct what-if analysis on the number of cooling devices to be turned on; the  
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target temperatures of each cooling device; the number of virtual machines to minimise heat 
generation by servers among others considering factors for energy demands and supply. An 
optimization tool based on artificial bee colony algorithm is developed to define optimum power 
management schedule by allocating energy sources and allow data centre to participate in demand-
side management systems.  
 
The GREENDC project collects big data to define the estimation, optimisation and simulation models 
from a national data centre in Turkey. The data includes workloads given to the data centre, energy 
consumption by cooling and IT devices, heat generation by servers for handling the workloads, room  
temperature changes through interaction between heat generated servers and cooling air generated 
by cooling devices. 
 
In addition to the presenter, Tuba GÖZEL is an Assistant Professor in Electronics Engineering at Gebze 
Technical University, Turkey. She is an experienced researcher in GREENDC project. She will explain 
how the power consumption of a DC is forecasted by the ANN method in order to be used in an   
optimization tool that optimizes the energy cost by allocating energy sources using an artificial bee 
colony algorithm. 

 
 

6. HYBSPN 
Hybrid Learning Systems utilizing Sum-Product Networks 
H2020-MSCA-IF-2017; Grant No. 797223 
KEYWORDS: TRACTABLE PROBABILISTIC MODELS, DEEP LEARNING, MACHINE LEARNING, 
INFERENCE 
 
This project aims to break new ground in the area of probabilistic machine learning systems, by 
combining the complementary advantages of tractable probabilistic models and deep learning. 
There has been, and still is, a dichotomy between tractable probabilistic models and deep learning. 
The former allows to perform a large variety of inference queries, such as the possibility to equip 
predictions with calibrated uncertainties, and flexible "omni-directional" probabilistic reasoning. 
Deep learning, on the other hand, is famous for achieving astonishing predictive performance on a 
wide range of engineering tasks.  
 
The particular focus of this project lies on combining sum-product networks, a recently proposed 
tractable model, with various approaches from the deep learning library, in order to get best of both 
worlds. The results in this project significantly extends previous state-of-the art in multiple 
dimensions: 

 models developed in this project have improved the previous state-of-the-art Attend-infer-
repeat model for Bayesian visual scene interpretation; 

 within this project I am developing novel implementations of tractable models, suitable for 
machine learning libraries hardware acceleration; 

 a novel combination between sum-product networks and variational autoencoders have led 
to a novel hybrid system which outperform previous state-of-the-art; 

 combinations between SPNs and Gaussian processes have led to a well-principled novel 
statistical model, which can be trained very fast and/or delivers more faithful models than 
previous approaches. 
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Results of this project have been disseminated at the most prestigious conferences in machine 
learning and artificial intelligence, such as ICML, NeurIPS, ICLR, UAI, and AAAI. 
 
 
7. IDENTITY 

Computer Vision Enabled Multimedia Forensics and People Identification  

H2020-MSCA-RISE-2015; Grant No. 690907 
KEYWORDS: MULTIMEDIA FORENSICS, BIOMETRICS, PEOPLE IDENTIFICATION, FACE 
RECOGNITION, COMPUTER VISION, GAIT RECOGNITION, IRIS RECOGNITION 

The project aims at applying biometrics to forensics and also consolidating the integration of 
multimedia forensics into the forensic science. The potential of applying biometrics to forensics 
comes natural as several forensic questions rely on identifying or verifying the identity of people 
allegedly involved in crimes.  
 
Although these two scientific communities have operated in relative isolation over the past couple of 
decades, forensic biometrics have been successfully applied through the development automatic 
fingerprint identification systems and most recently through the  development of face recognition 
systems. The potential of forensics biometrics, however, can be extended to other biometric traits, 
such as iris and gait analysis.  
 
To facilitate the aforementioned integration, IDENTITY has the following specific objectives to: 

 promote knowledge transfer among research institutions and private companies about 
methodologies for identification within a forensic context. Two main lines of identification 
are considered, imaging device identification for multimedia forensics and people 
identification, for biometric forensics; 

 enhance research programs by incorporating experience of private companies and police 
investigators from real identification scenarios and forensic cases; 

 disseminate knowledge and technologies internationally to ensure a wide impact and a 
continuing fostering of the multimedia forensics and biometric forensics communities.  
 
 

8. LAMBDA  
Learning and Analysing Massive/Big complex Data  
H2020-MSCA-RISE-2016; Grant No. 734242  
KEYWORDS: 3D SHAPE ANALYSIS, UNSTRUCTURED DATA MINING, ANALYSIS OF 
SPATIOTEMPORAL DATA 
 
LAMBDA relies on a mathematically rigorous geometric approach to Machine Learning and Data 
Mining. The project creates a shared culture of research and innovation in crucial areas in Machine 
Learning and Data Mining and focuses on a small number of critical applications in analysing complex 
data, ranging from visual objects like 3D models, to data with temporal aspects incorporating various 
sources. These types of data, multifaceted and heterogeneous, when endowed with pairwise 
similarities, can be naturally interpreted as a geometric space. One challenge is the curse of 
dimensionality in the target space so LAMBDA designs randomized projection methods.  
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LAMBDA develops next generation advanced 3D shape retrieval technology, aiming at retrieval from 
a database of hundreds of thousands in the order of seconds, and with relevance at the order of 
90%. New generation Neural Networks, often relying on the nascent field of geometric deep learning,  
are being developed with Shapes.ai (UK) to model inherently 3D shapes without reducing the 
problem to several 2D projections. The team also relies on standard, powerful representations, 
ranging from point clouds to splines and piecewise implicit surfaces.  
 
LAMBDA further implements novel techniques, along with AXA (France), to analyse spatio-temporal 
data such as trajectories including the following:  

 perform travel time estimation using appropriately the recent and the historical travel time 
reports; 

 identify different driving behaviour patterns and determine the attributes that make a driver 
more likely to cause a traffic accident; 

 identify frequent sub-trajectories of user trajectories;  

 perform data pre-processing and cleaning, and the extraction of new features such as road 
riskiness. 

 
 

9. MetaPlat  
Development of an Easy-to-use Metagenomics Platform for Agricultural Science 
H2020-MSCA-RISE-2015; Grant No. 690998 
KEYWORDS: GENOMICS, COMPARATIVE GENOMICS, FUNCTIONAL GENOMICS, 
BIOINFORMATICS, METAGENOMICS, MICROBIOME 
The project is creating an easy-to-use integrated hardware and software platform to enable the rapid 
analysis of large metagenomic datasets, providing actionable insights into probiotic supplement 
usage, methane production and feed conversion efficiency in cattle. 
In the recent years, the number of projects or studies producing very large quantities of sequencing 
data – analysing microbial communities make-up and their interactions with the environment – has 
increased. Yet, the depth of analysis done remains largely superficial and represents an inefficient 
use of available information and financial resources. To address these deficiencies, the project is 
developing faster and more accurate analytic platforms in order to fully utilise the datasets 
generated to study the change within microbial communities, under various conditions in cattle guts 
and impacting probiotic supplement usage, methane production and feed conversion efficiency. 
 
The project is taking a methodology interlinking diverse research elements: biological samples, big 
data management, machine learning, search algorithm development, HPC platforms and integrated 
software development.  
 
A series of high impact publications has been produced and a suit of new software has been 
developed to provide the following: 

 Novel Machine Learning Framework for the Analysis of Cattle Rumen Micro-biome; 

 Novel High-performance Computing System; 

 Novel Visualisations for Metagenomic Analysis. 
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The project brings together experts from the academic and non-academic sectors to tackle an 
important area of metagenomics analyses in the agricultural sector. It is expected that this project 
will pave the way for a more optimal usage of metagenomic datasets, thus ensuring better and more 
economic animal welfare. 
 
 

10. NEPSpiNN  
Neuromorphic EMG Processing with Spiking Neural Networks  

H2020-MSCA-IF-2016; Grant No. 753470 

KEYWORDS: NEUROMORPHIC ENGINEERING, SPIKING NEURAL NETWORKS, EMG SIGNAL 
PROCESSING, MACHINE LEARNING, ARTIFICIAL INTELLIGENCE 

The aim of the NEPSpiNN project is to realise a neuromorphic event-based neural processing system 
that can directly interface with commercial surface EMG for the extraction of signal features and 
classification of the hand-gesture. This project proposes a sEMG analysis stage, implemented in a 
compact ultra-low power neuromorphic chip, to be able to process data in real-time with low-
latency. The EMG is a non-invasive method for measuring the electrical activity, associated with 
muscle activities. The signals produced can be used to extract information about desired movements 
of the subjects under investigation and, in the context of rehabilitation, to control artificial systems 
for augmenting the ability of the subject. To understand muscular recruitment it is necessary to 
monitor the electrical activity of a large number of individual neurons simultaneously. The usability 
of sEMG signals can be increased through the recording of "high-density EMG", where signals are 
recorded from many densely spaced electrodes. This method increases consistently the number of  
signals to process. Furthermore, once the EMG is recorded, it must be processed. Typically, the data 
are transmitted to remote systems that are bulky, making a wearable solution quite difficult. For the 
first time, the proposed project makes use of a neuromorphic event-based neural processing system 
to analyse EMG, through a full custom hardware implementation of a spiking neural network. As 
shown in the results the network is able to classify the gesture within 200ms, the time required in 
prosthetics control with extremely low power consumption, an order of tens of uW. The network is 
implemented not only on a neuromorphic chip but also on an app for cell phones to allow low-cost 
personalized medicine. 
 
 
11. PRO GAIT 
Physiological and Rehabilitation Outcomes: Gains from Automated Interventions in 
stroke Therapy 
H2020-MSCA-RISE-2017; Grant No. 778043 
KEYWORDS: REHABILITATION, ROBOTICS, BIOENGINEERING, BRAIN COMPUTER INTERFACE, 
BIOSIGNALS 

PROGAIT works towards developing an intelligent robotic gait training device that can interpret and 
respond to user intent after stroke. This international, inter-sectoral exchange programme brings 
together seven partner organisations from academia, industry and healthcare provision to capture 
and model/exploit EMG and EEG biosignals during robotic gait after stroke. 
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For robot assisted gait training after stroke to be restorative, intelligent robotic devices are required 
in rehabilitation that can sense and interpret the intention to move accurately and have the 
integrative flexibility to modify commands that give assistance only where and when it is required.  
 
This project delivers a comprehensive secondment and research programme that seeks to fill some 
key research gaps in Rehabilitative Robotics for Gait after Stroke and develop a next generation of 
effective, interdisciplinary and inter-sectoral workers in rehabilitation robotics. 
The project involves work packages related to interdisciplinary knowledge gathering and sharing; 
proof of concept of co-registration of EMG/EEG signals during robotic gait and utility of EMG for 
optimising robotic parameters; developing a large repository of co-registered biosignals during 
robotic walking in healthy individuals and those after stroke; exploring advanced algorithm 
development to decode movement from EEG/EMG data and applying findings to early prototype 
development. 
 
This project advances the field of rehabilitation robotics, where to date, no study has closed the loop 
between stroke survivor and robot during gait training. 

 
 

12. RUC-APS  
Enhancing and implementing Knowledge based ICT solutions within high Risk and 
Uncertain Conditions for Agriculture Production Systems  
H2020-MSCA-RISE-2015; Grant No. 691249 
KEYWORDS: LAND MANAGEMENT, AGRICULTURE, INTEGRATED ICT SOLUTION 

Increasingly challenging global and environmental requirements have resulted in agricultural systems 
coming under increasing pressure to enhance their resilience capabilities in order to respond to the 
abrupt changes in resource quality, quantity and availability, especially during unexpected 
environmental circumstances, such as uncertain weather, pests and diseases, volatile market 
conditions and commodity prices. Therefore, integrated solutions are necessary to support the whole 
food agricultural life-cycle value chain. Solutions necessarily must consider the products’ cycle, as 
well as each of the value chain stages. Thus, managing risks and the uncertain availability of 
information will lead farmers to take advantage of these managerial, technical and social based-
solutions. This implies the need for innovative technology-based knowledge management system to 
capture the agricultural information, at a variety of regional locations, in terms of collecting, storing, 
processing, and disseminating information about uncertain environmental conditions that affect 
agricultural decision-making production systems. Hence, from the genetic design of the seed, until 
their planting and harvest processes, RUCAPS provides knowledge of the full agricultural life-cycle 
based-decision making process to realise the key impacts of every stage of the agriculture-related 
processes.  
 
Therefore, RUCAPS implies the development of a high impact research project in order to integrate 
real-life based agriculture requirements, alternative land management scenarios, unexpected 
weather and environmental conditions as well as supporting innovation in the development of 
agriculture production systems, operations, logistics and supply chain management and the impact 
of these systems and processes over the end-users and customers. This is to be conceived through  
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the integration of standard and customised solutions for facilitating the collaborative engagement 
within the agriculture value chain. 
 
 
13. SENSIBLE 
SENSors and Intelligence in BuLt Environment  
H2020-MSCA-RISE-2016; Grant No. 734331 
KEYWORDS: AI, DIGITAL, ENERGY, ENVIRONMENT, HEALTH, ETHICAL AI, SENSORS 

SENSIBLE is developing technology solutions to ensure smart buildings deliver on their energy 
efficiency and sustainability targets. It is the first project of its kind because it combines 
consideration of energy management together with occupants’ perception and sensation of comfort 
and well-being. 
 
SENSIBLE seamlessly incorporates multiple heterogeneous subsystems from sensor design and 
communications to AI-based information processing to provide a comfortable working and living 
environment for all occupants together with delivery on energy efficiency targets, thus impacting 
how business services evolve under globalisation and sustainability challenges.  
 
SENSIBLE’s core objectives advance research in: (i) sensor designs and signal processing for smart 
buildings; (ii) sensor acquisition and communications; (iii) data processing and interpretation via AI, 
leading to innovation via (iv) a decision support platform for smart buildings ensuring relevance, 
validity, accuracy and scalability constraints stemming from industrial and ethical/data protection 
requirements. 
 
SENSIBLE uses an iterative cohesive system design approach between end-users and industry in 
utilising testbeds and a “virtual lab” setting to develop and test the technology in the real 
environment. Through SENSIBLE’s integrated research and innovation approach - encompassing 
sensor development, adaptive connectivity enabling real-time condition monitoring and AI for  
providing actionable inference - the following innovative decision support platforms have emerged: 
Smart Chair; Smart Lighting; Smart Energy Management; Smart Predictive Health Analytics. 
 
A novel integrated decision support mechanism is developed embedding intelligent sensing, 
communications and responsible AI methodology for improving sustainability of smart buildings. 
 
 

14. SKELETON-ID  
Soft Computing and Computer Vision for Comparative Radiography in Forensic  
H2020-MSCA-IF-2016; Grant No. 746592 
KEYWORDS: ARTIFICIAL INTELLIGENCE, MACHINE LEARNING, COMPUTER VISION, 
BIOMEDICAL IMAGE ANALYSIS, COMPUTATIONAL INTELLIGENCE, FORENSIC 
ANTHROPOLOGY, SKELETON-BASED IDENTIFICATION 

The general aim of the project is to develop an automatic forensic identification system based on the 
comparison of X-ray images.  
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There is an urgent need of providing forensic practitioners with accurate, robust, unbiased and 
automate human identification systems. This fact makes more sense in the field of forensic 
anthropology due to the poor technological development, the increasing number of mass disasters,  
and the unapproachable and shameful number of unidentified people in the EU. In particular, the 
project focuses on automating comparative radiography techniques for forensic identification and 
exploring the potentialities of machine learning approaches in the forensic anthropology domain.  
 
Comparative radiography (CR) involves the use of ante-mortem (AM) radiographs of a suspected 
deceased, producing post-mortem (PM) radiographs that simulate the AM ones in scope and 
projection, and performing a visual comparison that can lead to a positive or negative identification.  
The SKELETON-ID project aimes to develop a novel AI-based framework composed of three modules: 
automatic segmentation (i.e. delineation of the boundaries) of the target bone in the AM 
radiography; automatic comparison of the PM 3D model of the bone and the delineated radiography; 
decision support system to assist the expert in the decision-making. 
 
The main results the project are expected to deliver include scientific publications validating a 
computer-aided automatic clavicle and frontal sinus identification system and machine learning 
approaches for biological profiling, but also technology transfer of the first existing automatic system 
for CR-based identification through the recently created SME Panacea Cooperative Research. 
 
 
15. SME 4.0 
Industry 4.0 for SMEs Smart Manufacturing and Logistics for SMEs in an X-to-order and 
Mass Customization Environment- Erwin  
H2020-MSCA-RISE-2016; Grant No. 734713 
KEYWORDS: INDUSTRY 4.0, SMART MANUFACTURING, SME, SMALL AND MEDIUM SIZED 
ENTERPRISES, DIGITAL TRANSFORMATION 

This research project entitled “Industry 4.0 for SMEs"" aims to identify the requirements for 
introducing Industry 4.0 in small and medium sized enterprises (SME) and to develop concepts for 
manufacturing and logistics systems, as well as adapted organization and business models for smart 
SME factories.  
 
A great challenge for the future lies in the transfer of Industry 4.0 technologies paired with AI 
expertise in SMEs. These represent the backbone of the economy and have an enormous importance 
in the development programs of the European Union for strengthening the competitiveness of 
European enterprises. In spite of the high potential of Industry 4.0 and AI in SMEs, the main limit lies 
in a lack of concrete models for its implementation and application in small and medium enterprises. 
This project will contribute to close this gap and to bring SMEs on the next level of Industry 4.0. 
 
The project plans to achieve the following regarding the use of AI: analyse the possibilities of AI for 
automating the design of manufacturing systems; apply AI for the identification and prediction of 
operators tasks in human-robot collaboration; develop demonstrators for AI applications in Industry 
for SMEs. 
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Thanks to this research and innovation project, SMEs will receive the right instruments and models 
for introducing Industry 4.0 and AI in their organisations. The applicability of the results is ensured 
through a close collaboration of the research consortium with SMEs. 
 
 
16. TIC-AUV  
Towards Intelligent Cognitive AUVs  
H2020-MSCA-IF-2015; Grant No. 709136 
KEYWORDS: LOCALISATION, FAULT MANAGEMENT, SEMANTIC MAPPING, UNDERWATER 
ROBOTICS, STATE ESTIMATION, LONG-TERM AUTONOMY 

Archaeological exploration, scientific investigation and ocean-floor land surveys and operations for 
industrial and governmental development are only a few of the reasons to explore underwater 
environments. With the support of the MSCA programme, the TIC-AUV project contributes to make 
Autonomous Underwater Vehicles (AUVs) much smarter and able to stay on the job longer.  
 
Most AUVs are currently used for pre-programmed surveys requiring little or no cognition. The 
project makes AUVs better able to understand the environment, make decisions and cope with 
unexpected events and faults, to unlock their full potential for the blue economy. 
Through sensor data processing algorithms and a cognitive semantic architecture, the robot is now 
able to adapt to changes in the environment and to internal faults, taking appropriate actions 
without the need of human intervention. Linking components – either software or hardware – to  
specific capabilities and subsequently linking those capabilities to high-level actions and tasks, the 
robot can reorganise  
 
A very important aspect for long-term autonomy is the correct localisation of the robot in the 
operating environment. For this reason, special attention is given to exploit the information 
organized in a semantic world representation in order to aid the localisation process.  
 
Combining semantic-aided localisation, dynamic real-time planning, together with fault management 
this project enables smarter AUVs with longer dive durations through capabilities to respond to 
unforeseen events and faults. On a larger scale, smarter AUVs will support the many facets of the UN 
2030 Agenda for Sustainable Development, through sustainable exploration and exploitation of the 
seas and oceans. 
 
 
17. Water4Cities 
Holistic Surface Water and Groundwater Management for Sustainable Cities  
H2020-MSCA-RISE-2016; Grant No. 734409 
KEYWORDS: INTEGRATED URBAN WATER MANAGEMENT 

Water4Cities is leveraging smart urban water management, bringing together cutting-edge solutions 
from different fields and sectors. The project relies on sensor technologies, data and visual analytics  
to enable localisation, visualisation and analysis of urban water (both surface water and 
groundwater) at a holistic urban setting providing services to multiple water stakeholders. 
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 More specifically, the Water4Cities project aims to develop the necessary models and associated 
platform that will enable water providers and relevant stakeholders to: 

 monitor in real-time the urban water resources;  

 support their decisions for optimal urban water management causing minimal environmental 
impact;  

 involve policy makers, corporations and the public to provide the support for sound and 
balanced decision-making.  

 
The Water4Cities project requires the collaboration of researchers in different research areas, i.e. 
water management, urban infrastructure management, sensor networks, data mining, data 
visualisation, system integration, urban planning. Due to the multi-disciplinary nature of the project, 
staff exchanges allow partners working closely together to deliver high quality results. 
The project aims to improve urban water management, offering an innovative methodological 
framework, approach, scientific findings and management tools. The Water4Cities team ambition is 
to contribute towards building resilient urban water systems and sustainable cities. 
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