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Preface AYL

The School of Computer Systems Engineering (ETSISI by its name in Spanish) is one of the
Schools of Computer Science of Universidad PolitRcnica de Madrid locate in the city of Madrid. It
was created in 1978 and we have had a very long journey since late 70Es.

Nowadays the ETSISI has 140 professors and 48 other administrative members. We have
more than 2100 students in all our programmes (bachelor, master and PhD) and every year more
than 500 new applicants start their studies in our School in these levels.

Our bachelor programmes cover the main disciplines of computer science: software engineer-
ing, computer engineering, information technologies, information systems and data science and
artificial intelligence. At the Masteris level, we have created programmes related to these disci-
plines to give our students the opportunity to continue their education in specialized topics such
as distributed and embedded systems, the Internet of Things, big data and machine learning,
cybersecurtiy and web engineering. In addition, the PhD programme is the umbrella under which
students who want to start their research activities can become researchers.

In addition to our strong academic foundation, we pride ourselves on providing an enriching
environment that fosters the personal and professional growth of our students in close cooperation
with Industry. Through internship programmes, extracurricular activities and community service
opportunities, we seek to develop engaged leaders and conscientious global citizens.

Our School stands out for its commitment to innovative research in diverse areas of knowl-
edge. Our professors are internationally recognised for their research contributions and knowl-
egde transfer, and we actively encourage our students to become part of research groups. Our
research indicators are growing year by year and, we are interested in increasing even more
the scientific production and knowledge transfer through collaborative projects with public/private
entities.

Finally, this brochure is an overview of research lines, research groups and researches and
the list of studies that we have at ETSISI.

Agust?n Yag¢e

Dean

Computer-Based Systems Engineering School
Universidad Polit€cnica de Madrid

April 2024
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Research

Research within the university setting serves as the cornerstone of academic advancement and
social progress. It is the catalyst for innovation, discovery, and critical thinking, shaping the land-
scape of knowledge across various disciplines. Through rigorous investigation and experimen-
tation, researchers push the boundaries of human understanding, tackling complex challenges,
and uncovering solutions that address pressing issues facing our world today. In addition, re-
search not only enriches the academic community, but also fosters collaborations, drives eco-
nomic growth, and ultimately improves the quality of life of individuals worldwide. Therefore, fo-
cusing on the importance of research within the university is paramount, as it lays the foundation
for intellectual excellence, global impact, and a brighter future.

1.1. Research areas

Data Science and Artificial Intelligence (Al) This line of research focuses on the study and
application of data extraction, treatment, loading, and processing using artificial intelligence tech-
niques linked to different application domains (such as Smart Cities). Researchers are currently
working on the definition of strategies for exploratory data analysis, the creation of new predictive
models based on artificial intelligence, and the application of both machine learning and deep
learning techniques to the resolution of data science problems.

In addition, researchers explore advanced methodologies for feature engineering and selec-
tion to enhance model performance and interpretability. Collaborations with industry partners
provide valuable real-world datasets for the validation and refinement of the developed models.
Furthermore, the research extends to ethical considerations surrounding Al and data science,
exploring issues such as bias mitigation, fairness, and privacy preservation in algorithmic deci-
sion making. As the field continues to evolve rapidly, the program remains committed to pushing
the boundaries of knowledge and innovation in data science and artificial intelligence, ultimately
aiming to contribute to the development of cutting-edge solutions with profound societal impact.

Design of complex software systems and applications This line of research focuses on
Software Engineering of complex systems, particularly in process models, product architectures,
and software tools to improve, in general terms, the quality of the software product and, in a
related way, the quality of the process of elaboration of that product. Applications being worked
on include IT for energy and smartgrids, where Information Technologies are used to improve
energy management (covering aspects such as design for low consumption, recycling, reuse,
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2 1. Research

and environmental impact) and the design of recommender systems in the framework of social
networks.

Moreover, researchers emphasize the development of robust methodologies for the design,
implementation, and maintenance of complex software systems. Researchers in this domain are
actively engaged in refining process models to streamline software development workflows, with
a focus on agility, scalability, and reliability. They also dedicate efforts to advancing product archi-
tectures that facilitate modularity, interoperability, and extensibility, thereby fostering the evolution
of adaptable and future-proof software solutions.

Through interdisciplinary collaboration and continuous innovation, researchers endeavor to
advance the state-of-the-art in software engineering, empowering organizations and individuals
alike to harness the transformative potential of technology for positive societal impact.

Computer architecture, security and advanced networks The objective of this research line
is the study of computer architectures for the improvement, at different levels, of current computing
systems. This line includes research in advanced hardware architectures, the advancement in
guantum computing systems, the definition of complex networking and communication systems,
the analysis of computer security mechanisms, and the use of blockchain system.

Additionally, within the realm of Computer Architecture, Security, and Advanced Networks,
the research endeavors encompass a multifaceted exploration of cutting-edge technologies and
methodologies aimed at enhancing the efficiency, reliability, and security of computing systems.
This comprehensive approach encompasses various facets: Advanced Hardware Architectures,
Advancement in Quantum Computing Systems, Complex Networking and Communication Sys-
tems, Analysis of Computer Security Mechanisms, Utilization of Blockchain Systems.

By embracing a holistic approach that integrates research across these diverse domains, re-
searchers seek to advance the frontiers of computer architecture, security, and networking, driv-
ing innovation, and empowering the development of resilient and future-ready computing systems
to meet the challenges of the digital era.

1.2. Doctoral Program in Computer Science and Technologies for Smart
Cities
The Doctoral Program in Computer Science and Technologies for Smart Cities at the Universidad

Polit®nica de Madrid is part of the official postgraduate offering of the Higher Technical School
of Computer Systems Engineering of the UPM.

The main objective of the program is to train highly qualified professionals for research and
innovation in the field of Computer Engineering, specifically in the areas of computer science and
technologies, which include the following specialties:

A Data Science and Atrtificial Intelligence

k' Design of complex software systems and applications
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A Computer architecture, security, and advanced networks

Currently, research activities necessarily take place in an international context. For this reason,
it is essential to enhance the internationalization of doctoral programs to leverage, on one hand,
the knowledge and experience of a broader scientific community and, on the other hand, to use
this global community to disseminate the results obtained in the Doctoral Program in Computer
Science and Technologies for Smart Cities.

The internationalization of the program is articulated in three fundamental aspects:

1. Collaboration of the research teams supporting the program with international groups.
2. Mobility agreements signed by ETSISI with European university centers.

3. Mobility planning within the program (Training activities: Stays in research groups).

More info https://doctorado.etsisi.upm.es/

1.3. Research groups

Cultivating an environment steeped in scholarly rigor and excellence, our institution hosts a com-
prehensive array of research groups that span various disciplines, from the sciences and engi-
neering to the humanities and beyond. Each group embodies a steadfast commitment to ad-
vancing the frontiers of knowledge, confronting intricate challenges, and effecting transformative
change within their respective domains.

Applied Intelligence and Data Analysis (AIDA). AIDA is a mul-

"I_| LI..I tidisciplinary research group located at the Technical University of

- - AI + DA Madrid. Our main research areas are as follows: Machine Learn-

Llwa ing (Deep Learning, Classification, Clustering, Hidden Markov

Models), Decision Support Systems, Computational Intelligence,

Evolutionary Computation, Data Mining & Social Network Analysis, Big Data, and Intelligent Sys-

tems for Industry. The group has published more than 400 publications and 50 competitive re-

search and industrial projects, the group has an outstanding experience in both research cooper-
ation and partnership consortium.

Research lines:

A Machine Learning

A Deep Learning

A Natural Language Processing

A Bio-inspired Computing (Evolutionary Computation, Swarm Intelligence)

A Social Network Analysis


https://doctorado.etsisi.upm.es/
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A Disinformation & Misinformation

I Al Applications for Cybersecurity and Industry 4.0

Contact: gi . ai da@pm es

Grupo de Ingenier2a de Redes y Servicios Avanzados de Tele-

1 = comunicaci- n (GISAIl). GISAI has extensive experience in the de-
GISAI sign of digitization services and solutions (sensorization, Industry
Grupo de Ingenieria de . . .

Redes y Servicios Avanzados 4.0, Information capture and deployment, etc.), Blockchain-based
de Telecomunicacién

systems, next generation secure networks (5G and 6G) and pro-
fessional environments and platforms. GISAI technologies have
been successfully deployed, among others, in scenarios in the agricultural and livestock sector
(with projects such as VACADENA, funded by the Ministry of Economy), industrial (agri-food,
mainly, with projects such as DEMETER -H2020-), retailer (supermarkets and small establish-
ments, in projects such as INPAINK, also granted by the Ministry of Economy), communications
infrastructures (TOSS project, of the European organization EIT), public works (in the PERIME-
TER project of the CDTI) and local or regional administration (CITIES2030 project, H2020).

Research lines:

Lk Secure 5G and 6G mobile technologies.

A Industry 4.0 systems and cyber-physical environments

A Blockchain networks and services

I Geospatial processing

A Architectures, protocols and services for the internet of things.

A Prosumer service creation and provisioning environments.

Contact: t omas. robl es@ipm es

Grupo de Investigaci- n en Organizaciones Sostenibles
i (GIOS). The group studies, develops, implements, and
M G I O S UM disseminates the concept and practice of Sustainable Or-
s ETSIUPM ganization, understood as the alignment of social, eco-
nomic, environmental, and ethical values in governance
within organizational activities. Always in coherence with the 17 Sustainable Development Goals
(SDGs). It includes as basic dimensions: people, organizations, value chains, and sectors.

Research lines:

A New social paradigm.
A Strategy for Sustainability.

A Environment.
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Contact: mari acel i a. f ernandez@pm es

KNOwledge Discovery and Information Systems (KNODIS). KNOwledge Discovery & Infor-
mation Systems (KNODIS) is a research group located at the Universidad Polit@cnica de Madrid.
Our area of research focuses on machine learning and data science. More specifically, our re-
search focuses on the subareas of recommender systems, deep learning, and combinatorial
optimization. In addition, given the teaching nature of the university, we are involved in various
educational innovation projects. We have a proven research background with dozens of publica-
tions in leading international scientific journals and we work actively with industry to transfer the
knowledge resulting from our research to society.

Research lines:

A Recommender Systems
A Machine Learning & Deep Learning

A Combinatorial Optimization

Contact: gi . knodi s@pm es

Mathematical Modeling and Biocomputation (MMB). The MMB (Mathematical Modeling and
Biocomputation) research group focuses on a wide range of areas of study. This includes develop-
ing combinatorial algorithms for finite and infinite sequences, as well as data-intensive algorithms
and computations. Additionally, they explore applied Deep Learning in different areas as teleco-
munication networks, cybersecurity, Industry 4.0, Intelligent Water Decision Making, and Plant
Sensing and Monitoring among others. The group also investigates discrete quantum computing
and its complexity along with conventional and unconventional models of computation.

Research lines:
A Discrete Quantum Computing and Complexity
A Machine Learning and Deep Learning Applied to 5G/6G networks and cybersecurity
A Generative models and Large Language Models applications
A Al Applications for Environmental Resource Management
A Intelligent Sensing and Monitoring for Precision Agriculture
A Machine Learning applications for Energy Optimization

A Models of conventional and unconventional computing

Contact: a. nnozo@ipm es

Natural Language Processing and Deep Learning Research

Group (NLP-DL). The NLP-DL research group of the UPM is in-

<L N LD 8 D |_ tegrated by a multidisciplinary team with experts in different areas
\ such as Atrtificial Intelligence, Sociology, Ethics, Law and Social
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Network Analysis. The group was born after years of intense col-
laboration among its members, with an important activity in national and international projects and
projects with industry. We conduct both fundamental research (working on state-of-the-art Deep
Learning architectures) and applied research, maintaining an intense activity in the analysis of
social networks, with special focus on the analysis, monitoring and detection of misinformation.

We are currently coordinating and participating in a significant number of research and indus-
trial development projects. We research and implement solutions for user profiling, extraction of
information from social networks, detection of malicious behavior on the network or analysis of
disinformation dissemination processes. We work with leading research centers, universities and
national and international companies and we maintain an important scientific production.

Research lines:
A Natural Language Processing
A Deep Learning
I Data Analytics
L Social Networks Analysis

L Ethics & Artificial Intelligence

Contact: gi . nl p-dl @Qipm es

Tecnolog2as de la Geolnformaci- n y Sistemas Inteligentes
(MERCATOR). Multidisciplinary research group in intelligent sys-
tems applied to geoinformation field and real industry problems,
including deep learning and bioinspired optimization systems. Its
research activities are focused on: real projects, specialized train-
ing, consulting, and technology transfer in the field of Geographic
Information Technologies (GIT) and other related fields. Among
the research they have developed in recent times, Virtual Spain stands out, a project within the
Ingenio 2010 program, with the National Geographic Institute (IGN), aimed at creating a bridge
between the geographic world and Internet technologies.

Research lines:

L Safety in the collective transport of people and in the transport of goods. PMF vehicles,
protection systems, and mobility.

L Investigation of traffic accidents. Analysis of causes and consequences.
I Impact biomechanics applied to improving passive safety of vehicles.
L Driver Assistance Systems (ADAS).

i Evaluation and prediction of the impacts of road transport on safety and environment. De-
velopment and application of models.

L Alternative propulsion systems and the environmental impact of automobile vehicles.
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A Computational mechanics applied to the study of vehicle dynamic behavior.

Contact: franci sco. serradi | | a@ipm es

Next Generation Internet Group (GING). GING is a multidisciplinary research
group located at the Technical University of Madrid. Our main research areas are
Internet and Web technologies, technology-enhanced learning, videoconferencing
systems, and social networks. The group has participated in many public and pri-
vate national and international research projects and has extensive experience in
software development, research cooperation, and partnership consortium.

Research lines:
A Internet and Web technologies
A Technology-enhanced learning
A Videoconferencing systems
A Social networks

Contact: gi . i nt er net ng@pm es

Software and Systems Technology Group (SYST). The Software and

Systems Technology Group (SYST) is a research group that is deeply in-

- volved in international and national projects and also works closely with the

% industry. We have been involved in smart energy network projects where

we have contributed to defining and implementing new network architec-

tures, dynamic evolution systems architecture, and autonomous proper-

ties. We also have extensive experience in agile software development

processes and we have set up a smart software factory where new software concepts, tools,

and components developed under a global development paradigm are validated. We have also

started an energy interoperability laboratory at our facilities. We believe in the importance of
transferring the results of our work to society and industry.

- 2
\al&\ /

Research lines:
A Agile Software Development and DevOps
A Software Architectures
A Software and Innovation Factories
A Cyber Physical Systems (product architecture, integration and simulation)
A Internet of Things (IoT)
A Enhanced Environments - Processes
A Collective Intelligence, Atrtificial Intelligence and Crowdsensing

A Power Smart Grids, Energy Efficiency in Urban Areas and Energy Self-Balancing Power
Micro-Grids

Contact: j uan. gar baj osa@ipm es
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1.4. List of researchers

Associate Professor
Santiago Alonso Villaverde
Ph.D. (Engineering)

Research interests: Atrtificial Intelligence, Data

Bases,Web Development

Assistant Professor

Elvira Amador Dom2nguez
Ph.D. in Artificial Intelligence
Research interests: Integration of
Symbolic and Subsymbolic Al Mod-
els, Neuro-symbolic Al, Neurosym-
bolic Models.

Professor
Arsenio Andrades Moreno
Ph.D. in Linguistics

Research interests: Corpus Linguistics, English

for Specific Purposes, Phraseology

Assistant Professor

Carlos Badenes Olmedo

Ph.D (Artificial Intelligence)
Research interests: Knowledge
extraction from unstructured data,
machine learning, natural language
processing (NLP), and Knowledge
Graphs.

Assistant Professor
Alejandro Barreiro Morante
Ms.C. Cybersecurity

Research interests: Cybersecurity, Malware Anal-
ysis, Threat Intelligence, Advanced Persistent
Threats (APTs), Machine learning, Binary Code

Similarity Detection

Associate Professor

Gema Bello Orgaz

Ph.D. in Computer Science
Research interests: Machine
Learning, Social Network Analysis,
Evolutionary Computation,  Artifi-
cial Intelligence methodologies to
discern patterns and risk factors
connected with Mental Health.

Professor

Jorge Blasco Al’s

Ph.D in Computer Science
Research interests: My research
interests are all related to cybersecu-
rity with a special focus on Software
Security, Malware Analysis, Mobile
Security and Cloud Security.

Full Professor

JesYs Bobadilla Sancho

Ph.D. Computer Science

Research interests: Recom-
mender Systems, Collaborative
Filtering, Computer Vision, Natural
Language Processing.

Professor

Borja Bordel S&nchez

Ph.D. (Engineering)

Research interests:  Advanced
Internet Networks and Services,
Blockchain-enabled services and
applications, digital agriculture, In-
dustry 4.0 and 5.0, Next-Generation
Mobile Networks: 5G and 6G,
trust and reputation solutions for
networks and services (including
0T, mobile technologies, etc.)

Full Professor
David Camacho Fern8ndez
Ph.D. in Computer Science

Research interests: Main research interests : Ma-
chine Learning (Clustering/Deep Learning), Com-
putational Intelligence (Evolutionary Computation,
Swarm Intelligence), Social Network Analysis, Fake

News and Disinformation Analysis.
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