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1. The Al LL use case: overview & goals

SEDIA as one of intelComp
testers: Al living lab
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A use case created to ) ARTIFICIAL
experiment with IntelComp |*

tools (IMT, STI Viewer & STI - ~

g Portal) J Stakeholders playing a relevant role

to streamline and optimise the use

case (co-creation & experimentation

at work)
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1. The Al LL use case: overview & goals

4 ) 4 )
: : Serve as a useful instrument to
Fully and effectively involve meet the main Spanish strategic
the four components of the policy guidelines on Al
“quadruple helix”
\_ J \_ /
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2. STl Viewer: definition of datasets

Starting point: A list of 266 Al-Keywords (domain specific & curated by experts) have been used to
build two datasets (publications, patents European-projects: dataset 1 (at least 1 Al keyword) &
dataset 3 (at least three keywords)

Number of keywords

Publications: Semantic Scholar vs OpeinAire

Cumulative number of papers in 52

10? 1
10' 5
107 1
T T T T T
0.0 0.5 1.0 15 2.0
Number of papers le6
Semantic Scholar Papers with 1+ Kwds 2.128.190
Papers with 3+ Kwds 608.155
Papers with 1+ Kwds 2.058.409 ul ¥
OpenAlIRE 1
Papers with 3+ Kwds 574.346
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Mumber of keywords

Cumulative number of papers in OpenAlRE

101 1
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Number of keywords

2. STl Viewer: definition of datasets

Patents

Cumulative number of patents (PATSTAT)

EU Projects (CORDIS)

Cumulative number of projects (CORDIS)
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e Patents with 1+ Kwds: 460.820 Projects with 1+ Kwds: 4.301
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3. STl Viewer: Topic modeling

Coherence vs Number of Topics IRBO vs Number of Topics
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0.976 4
g
E 0.110 + 8
S &= 0.974
()
0
0.108 - 0.977 -
0.106 - 0-970 7
T T T T T T T T T T T T T T
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Number of topics Number of topics
' %’: E‘ENAI;I:]E\]R':%S ECONOMICQS SECRETARIA DE ESTADO - - .
( s N DE DH GITALIZA(\C)I_\Ar "
| 2 YTRANSFORMACION DIGITAL FINTELIGENCIA ARTIFICIAL I I n te I co m p



3. STl Viewer: Topic modeling

Intertopic Distance Map (via multidimensional scaling)
Intertopic Distance Map (via multidimensional scaling)
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4. STI Viewer: Type of information & indicators available

[ Science J [Technology ][ Industry J

[ESG Reports] [ Green Skills] [ Regulation ]

4 )
4 ) .| EU CORDIS -
Research b = | STI Participation Portal
projects | spanish AE] Evaluation Workbench
. ) ! panis ) )

MINISTERI © SECRETARIA DE ESTADO u

i X LN}

%!_‘ DE ASUNTOS ECONOMICOS DE DIGITALIZACION
e ~ ¥ TRANSFORMACION DIGITAL E INTELIGENCIA ARTIFICIAL I n e co m p 8
2WY 2 h



4.1. STl Viewer: Science indicators
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4.1. STl Viewer: Some indicators & visualizations

= EU Science: scientific production trends

Acumulative number of papers - distribution over topics

10000
8000
0
[
o
a
w 6000 -
=]
[
o
€
= 4000 ~
=
2000
0 -
T T T T T T T
1990 1995 2000 2005 2010 2015 2020
year
ol #*  MINISTERIO
S ’#Q DE ASUNTOS ECONOMICOS
W@ 2 vrransForMACION DIGITAL

Artificial Intelligence in Education and Business
Machine Learning Algorithms and Data Classification
Expert Systems and Knowledge Management
Genetic Algorithms and Optimization

Deep Neural Networks

Generative Adversarial Networks in Deep Learning
Image Recognition and Computer Vision

Natural Language Processing and Sentiment Analysis
Kernels and Quantum Computing in Machine Learning
Markov Chains and Bayesian Estimation

Feature Extraction and Pattern Recognition

Medical Prediction and Digital Health

Fault Diagnosis and Equipment Monitoring
Reinforcement Learning and Agent Control

Speech Recognition and Language Processing
Traffic Management and Autonomous Driving

Time Series Prediction and Machine Learning Models
Medical Imaging and Deep Learning Diagnosis
Threat Detection and Data Security

Agriculture and Spatial Data Analysis

Social Networks and Recommendation Systems
Genetic Prediction and Biocinformatics

Human Activity Recognition and Sensors

Clustering and Text Mining

Financial Analysis and Markets
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4.1. STl Viewer: Some indicators & visualizations

= Science: EU scientific production trends (zooming)

Acumulative number of papers - distribution over topics

—»— Artificial Intelligence in Education and Business

—— Machine Learning Algorithms and Data Classification

—»— Expert Systems and Knowledge Management

—»— Genetic Algorithms and Optimization

—— Deep Neural Networks

—»— Generative Adversarial Networks in Deep Learning
Image Recognition and Computer Vision

—s— Natural Language Processing and Sentiment Analysis
Kernels and Quantum Computing in Machine Learning

—»— Markov Chains and Bayesian Estimation

—»— Feature Extraction and Pattern Recognition

—— Medical Prediction and Digital Health

—»— Fault Diagnosis and Equipment Monitoring

—»— Reinforcement Learning and Agent Control

—— Speech Recognition and Language Processing

—»— Traffic Management and Autonomous Driving
Time Series Prediction and Machine Learning Models

—»— Medical Imaging and Deep Learning Diagnosis
Threat Detection and Data Security

—— Agriculture and Spatial Data Analysis

—— Social Networks and Recommendation Systems

—— Genetic Prediction and Bioinformatics

—— Human Activity Recognition and Sensors

—»— Clustering and Text Mining

—»— Financial Analysis and Markets
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4.1. STl Viewer: Some indicators & visualizations

= Science: EU scientific production trends

European publications in Al

—— Publications (any type) in Open Access
Publications in Journals in Open Access
10000 4 W Publications

2000

6000 ~

4000 ~

Number of publications
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4.1. STl Viewer: Some indicators & visualizations

= Science: Spanish scientific production trends

Spanish Al publications

dublications cited in patents

@ Publications
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4.1. STl Viewer: Some indicators & visualizations

= Science: EU scientific production origins

Number of publications per country
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4.1. STl Viewer: Some indicators & visualizations

= Science: EU scientific impact trends
Top 100 organizations in terms of the average number of

citations per publication in Al

Average citations per publication over time

Forschungszentrum Julich

Wageningen University & Research

Mayo Clinic

Institut de Recherche pour le Développement
Helmholtz Association of German Research Centres

30

25 4 National University of Singapore
Charité - University Medicine Berlin
University of Konstanz

University of Southern Denmark
Medical University of Vienna
University of Michigan-Flint

University of Geneva

Catholic University of the Sacred Heart
University of Vienna

University of Munster

Florida Southern College

University of Santiago de Compostela
Luled University of Technology
Humboldt-Universitat zu Berlin

20

Organization

citations per publication
H
L
l

Hebei University

Shanghai Jiao Tong University

Aarhus University

Chinese Academy of Sciences

National Institutes of Health

University of Alcala

Institute of Electrical and Electronics Engineers
Leibniz Association

University of Sydney

1990 1995 2000 2005 2010 2015 2020 Nanyang Technological University
}I"E al University of Oviedo

0 5 10 15 20 25 30 35
Citations per organization
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4.1. STl Viewer: Some indicators & visualizations

= Science: Spanish scientific impact trends

Citations per publication by topic in Al

Agriculture and

Machine Learning Algorithms and Data Classification Spatial Data Analysis

Agriculture and Spatial Data Analysis [l

Genetic Prediction
- and Bioinformatics

Human Activity
Recognition and
Sensors
Feature Extraction and Pattern Re... ——._ Genetic Prec
Time Series
[ ] Prediction and
Machine Learning
Models

Medical Imaging and
) Deep Learning
Diagnosis

Medical Prediction

- and Digital Health

Fault Diagnosis and Equip... Hu %lgﬂggli;wgll:genoe in
Business

Fault Diagnosis and
- Equipment Monitoring

Feature Extraction
and Pattern
Recognition

Machine Learning
@ Algorithms and Data
Classification
Time Series rreaicuun anu Mmacrin...

e

Artificial Intelligence in Educat... — g

Medical Prediction and Digital Health " Medical Imaging and Deep Learning Diagnosis
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4.2. STl Viewer: Technology indicators
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4.2. STl Viewer: Some indicators & visualizations

Technology: EU technological production characteristics

Patents by topic
Mechanical Support & Automation
Generative Adversarial Networks (GANS)

Reinforcement Learning & Optimization

Intelligent Voice Circuitry

Environmental Sensing

Power Grid Fault Diagnosis

Data Prediction & Evaluation /.

Medical Diagnosis & Health Care /
Video Tracking & Raobotics

Traffic Monitoring & Vehicle Detection

Vision and Defect Detection

Natural Language Processing
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Voice and Speech
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Machine Learning &
Data Processing

Pattern Recognition &
Probability

Language Translation
& Natural Language
Processing

Server & Cloud
Services

Image Recognition &
Facial Identification

Decision Trees &
Expert
Recommendations

Feature Extraction &
Classification

Sound Signal Analysis

Deep Learning &
Neural Networks

Data Labeling &
Preprocessing

Bagging and
Packaging

Image Segmentation
& Dimensionality

Natural Language
Processing

Vision and Defect
Detection

Traffic Monitoring &
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4.2. STl Viewer: Some indicators & visualizations

Technology: EU technological production characteristics
Patents by country
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4.2. STl Viewer: Some indicators & visualizations

= Technology: EU technological production characteristics

Patents by Organization (top 100)
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