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DATA SCIENCE LAB PRESENTATION

The Data Science Laboratory is a high performance research group in
Foundations and Applications of Data Science, at University Rey Juan
Carlos. Its main goal is to coordinate and foster research, education,
innovation and knowledge transfer on Data Science and Big Data. The
main activities of the Data Science Lab are: Education, traianing,
research, consulting and assessment.

Education and training of students, junior practitioners and senior
professionals in data science and big data methods, technologies and
best practices. Teach activities are mainly focused on Master in Data Science at URIJC.
Research and innovation projects, exploring the creation of novel statistical and computational methods for
scalable data mining, machine learning, optimization as well as statistical modelling with complex data sets.
Some of our projects are:

® SABERMED (Swarm Agent-Based Enviroment for Reputation in MEDicine), a tool capable of assessing
the reputation of digital content on the web, which will detect fraudulent content through the
application of techniques of Data Science, Big Data architectures and Artificial Intellligent.

@ DIGITANIMAL: Modeling the behavior of cattle using Data Science techniques and loT and Big Data
tools.

® MACHINE LEARNING & SECURITY: CAM project to define new User behavior Analytics techniques.

® KROOS: management and knowledge recovering of scientific documents.

Consulting and strategic assessment for companies and organizations, willing to identify and integrate data
science and big data technologies in their workflows, with special emphasis on performance, quality
management and best practices. Some of the companies we work with are:

® ERICSSON S.L.: multinational networking and telecommunications company.

® GFK: Germany's largest market research institute, and the fourth largest market research organisation
in the world.

® LIBERTY SEGUROS S.A.: an insurer company working all around the world.

® MEDLAB MEDIA GROUP: a technology start-up filled with top HR talent from Europe and many other
parts of the world.

® REPSOL S.A.: an integrated global energy company.

® SENSOWAVE: solutions in several sectors such as: livestock industry, eHealth, industry, training systems
special forces and bodies, etc.

® TELEFONICA: a Spanish multinational telecommunications company.

® VODAFONE: a multinational telecommunications company.

Javier M. Moguerza

Coordinator of the Data Science Lab.
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SUCCESS STORIES

Data Science applied to 5G

Data Science for Health domain
Data Science of Mobile Applications
for People with Intellectual
Disabilities

Data Science in the field of chemical
engineering

Data Science for Livestock domain
Data Science for Sentiment Analysis
Data Science for Computer Vision
Data Science in Retail

DSGAME



Data Science

applied to
5G

A Quality of Experience Management Framework

An automated system, based on the COMPA architecture, for degrada-
tion detection of video streaming is proposed.

The QOoEMU framework has been tested with several video users in
laboratory experiments. An experiment with more than 300,000 labeled
traces was performed.

e Using Machine Learning techniques, the QoE Model has been able
to predict the QoE.

e A degradation in the QoE has been generated based on an artificial
congestion in the traffic. The QQEMU framework was able to de-
tect the generated degradation and manage it through an adequate
mitigation action.

Traffic Classification in an Auto Model Evaluation Ml
Environment

An automated system for implementing different Al techniques and Big
Data technologies has been developed. The system is able to provide all
the needed tools and functionalities to perform data analysis, model cre-
ation and inline classification. It has been successfully tested on network
traffic classification tasks.

Business results

ERICSSON company has founded a Research
Chair for the implementation and development
of any activities and / or research projects as-
sociated and framed in the field of Data Sci-
ence applied to 5G technologies and services.

o Research: studies on specific topics
will be promoted, seminars and semi-
nars may be promoted, as well as col-
laboration programs with public and
private entities.

e Training: organisation of courses,
seminars, conferences, round tables,
etc.

e Others: call for scholarships and re-
search and training awards; agree-
ments for the realisation of training
practices, by URJC students, in com-
panies and institutions related to the
objective of the Chair; publications of
joint interest, etc.




Data Science

for the

Health domain

SABERMED

Swarm Agent-Based Enviroment for Reputation in MEDicine is a tool
capable of assessing the reputation of digital content on the web, which
will detect fraudulent content through the application of techniques of
Data Science, Big Data architectures and Atrtificial Intellligent (Deep
Learning and Intelligent Agents).

KROSS

Knowledge Recovering and Organization Semantic System is a project
for the management and knowledge recovering of scientific documents.

= To obtain the relevance of documents, phrases, concepts, words...
item Monitoring the dynamic evolution of relevances.

= Text generation.

SMART BEDS

Automatic Bed Assistance based on Continous Optimization. Develop-
ment of an intelligent algorithm capable of dynamically learning from
different sleep sessions, obtaining the optimal configuration patterns of
sleeping mattresses to improve the quality of sleep.

RNFC

Predictive model of the ability of walking one month after suffering a hip
fracture.

Business results

MEDLAB MEDIA GROUP: technology start-
up, highly specialised profiles in IT, research,
business and journalism.

PIXELABS S.L.: Conversational ML learn-
ing software allows creating extremely power-
ful tools, including translation.

RNIFC

HOSPITAL UNIVERSITARIO FUNDACION
ALCORCON




Data Science
of Mobile Applications

for People with
Intellectual Disabilities

Business results

Mefacilyta: Connected by
accessibility

1 Intro 3 Results

Mefacilyta is an application for mo- Are there any organisations, users

bile phones. It serves to create sup- and/or trainers whose behaviour e Is it possible to track organisations,
users and/or trainers over time, with

portive content that helps people could grouping together?

with comprehension difficulties to
understand daily activities.

2 Methods

e Functional units are iden-

tified as well as the pat-
terns of and atypical be-
haviours. This grouping
could be dynamically done,
so that changes in the pat-
tern of behaviour could be
identified.

A Dashboard to visualize the
performance of the associa-
tionsover the years:

explanatory or predictive character?

e What is the average lifetime of a
client? How long does a organisation,
a user or a trainer on the platform.
Not just in a particular session, but
on a global level.

e What are the organisations, users
and/or trainers most likely to aban-
don the platform in the near fu-
ture? Data Science techniques could
be used for predicting abandonment of
the platform by users, organisations,
and trainers. For this purpose, the his-
tory of the functional unit of interest
would be studied and apply predictive
methods that determine the likelihood
of abandonment.

e Is there a way to recover customers
when the probability of abandonment
is high?




Data Science

in the field of
chemical engineering

Business results
1 Objectives

Prediction of a chemical process at different time horizons

2 Methods

e Modelling of irregular time e Implementation  of  new
. thodol f th | REPSOL:Petrochemical company in the pro-
series. methodology Tor € selec- cess of digitization. Thanks to an integrated
tion of wvariables in h|gh- business model, REPSOL is present through-
o Extraction of characteristics . . . out the energy value chain and offers a com-
f . . dlmen5|onallty problems. plete range of products and services that make
rom time series. everyday life easier for people and contribute

o Advanced Machine Learning to the sustainable progress of society.
* Ad hoc missing data alloca- model combining explainabil-
tion. ity with precision.
3 Results

e Machine learning and Artificial In-
telligence to model complex chemi-
cal processes that are impossible to
solve modelling from a physicochemi-
cal point of view.




Data Science

for

Livestock domain

Animal behavior analityc using
wireless sensor networks

1 Intro

A methodology, Animal Behavior Analytics using Wireless Sensor Net-
works, based on CRISP-DM for facing loT projects related to the live-
stock sector.

2 Methods

3 Results

e Calving detection: 8 of every 10 calvings are detected

e Qestrus cycles in beef cattle: using ML techniques, when the sam-
ple of cows move away from the day of heat, it is easier to separate
their behaviour from the behaviour during the heat day.

e GELOB: to prevent wolf attacks using the analysis of live data
taken from livestock holdings.

Business results

SENSOWAVE: a technological company aim-
ing to improve safety and efficiency in sectors
like industry and farming by providing innova-
tive solutions based on loT

loT and Big Data solutions for livestock and
industry

o Know where your animals are at
all  times. Forget about turning
around trying to locate your cat-
tle. DIGITANIMAL does it for you.
Cut-off operating costs.

e Co-founded by Comunidad de Madrid,
Research and innovation promotion
program.




Data Science

for

Computer Vision

INtelligent VideoSUveillance SysteM

INVISUM is developing an advanced and comprehensive security system,
oriented to the analysis and categorisation of multimedia content that
addresses the limitations of scalability and flexibility of current video
surveillance systems whilst incorporating new techniques of compression,
pattern detection and decision support. It uses advanced architectures
that optimise the infrastructure and associated resources to maximise
system efficiency

e This project forms part of the security challenge and seeks to provide a so-
lution based on the development of a smart sensing solution together with
information processing in the cloud.

e The final aim is to present to the end user correct and needed high-level in-
formation. On the business level, INVISUM seeks to provide a complete video
monitoring solution that will adjust to the complexities of differing environ-
ments, providing commercial solutions for a growing marketing.

Business results

Innovati is an IT engineering company with
nearly ten years of experience in providing its
customers with creative and innovative high
added value IT solutions tailored to their spe-
cific needs. Its team is composed by more than
200 degree engineers and highly qualified IT
technicians. Since its foundation the company
has bet for developing an enterprise model
based on CONTINUOUS INNOVATION and
CREATIVITY offering technological excellence
and passion for work well done as the main
pillars to support our customers’ continuous
growth and progress.

nvisi q)
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