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Introduction
The annals of Artificial Intelligence

 Darmouth Summer School on AI, McCarthy 1956 
McCarty, Minsky, Shannon, More, Samuel…

“Empirical Science. It studies the mechanisms for intelligent actions”                                                     

[McCarthy 56]

“The science of making machines do what Men do as intelligent beings”                                                              

[Minsky 68]

“AI can have two purposes. One is to use the power of computers to augment human thinking,
just as we use motors to augment human or horse power […] The other is to use a computer […] to
understand how Humans think […]. In a humanoid way. If you test your programs not merely by
what they can accomplish, but how they accomplish it, […] you're using Artificial Intelligence
to understand the human mind” [Simon 94]

McCarthy, J., Minsky, M., Rochester, N., Shannon, C.E., (2006) A Proposal for the Dartmouth Summer Research Project on Artificial Intelligence. August 31, 1955.
AI Magazine, 27(4), 12. https://doi.org/10.1609/aimag.v27i4.1904

https://raysolomonoff.com/dartmouth/boxa/dart564props.pdf; http://jmc.stanford.edu/articles/dartmouth/dartmouth.pdf
Minsky (1968) Semantic Information Processing. MIT press

https://raysolomonoff.com/dartmouth/boxa/dart564props.pdf
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Eras of Society

Pre-

industrial 

society

Industrial 

society

Information

society

Knowledge

society

Digital 

society

2005 UN 2018 (HLP-DC, UN)

MASUDA, Yoneji. The information society as post-industrial society. World Future Society, 1981.

(ONU, 2005) Secretary-General’s Roadmap for digital cooperation United Nations june 2020 disponible a https://www.un.org/en/content/digital-cooperation-roadmap/

HLP-DC (2019). The Age of Digital Interdependence - Report of the United Nations Secretary-General's High-level Panel on Digital Cooperation. 

1960s Early s XX
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Digital Transformation

IoT Wereables Cloud comp HPC         Blockchain

AI
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Machine 

Learning

IA

Big

data

Robotics

Artificial Intelligence branches (EC)

Motion

DL
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Artificial 
Intelligence

AI Watch 2020

Samoili, S., López Cobo, M., Gómez, E., De Prato, G., 

Martínez-Plumed, F., and Delipetrev, B., AI Watch. 

Defining Artificial Intelligence. Towards an operational 

definition and taxonomy of artificial intelligence, EUR 

30117 EN, Publications Office of the European Union, 

Luxembourg, 2020, ISBN 978-92-76-17045-7, 

doi:10.2760/382730, JRC118163. Disponible 

a https://publications.jrc.ec.europa.eu/repository/handle

/JRC118163

https://publications.jrc.ec.europa.eu/repository/handle/JRC118163


Knowledge Models 

Profiling
Models

Associative
Models

Discriminant
Models

(AI) 
Conceptual

clustering
Fuzzy clustering
Density-based 

clustering
Self-Organizing

maps (SOM)

(Stats) 
Statistical 

clustering
Probabilistic 
clustering

(AI&Stats) 
Clustering 
based on rules
(ClBR)

(AI)
Association rules
Model-based reasoning
Qualitative reasoning

(AI&Stats)
Bayesian networks
Belief networks

(Stats)
Principal Component

Analysis (PCA)
Simple 

Correspondence 
Analysis (SCA)

Multiple
Correspondence
Analysis (MCA)

Rule-based 

reasoning

Bayesian 

reasoning

Case-based 

reasoning

(AI&Stats) 
Boxplot-based

Induction rules

Regression Trees

Model Trees

Support Vector 

Machines (SVM)

(AI) 
Rule-based 

Classifiers
Decision-trees

(Stats) 
Discriminant Analysis
Logistic/Multinomial/ 
Ordinal Regression

(AI) 
Instance-based

classifiers (*)

(IBL)

Models without
response variable

Models with 
response variable

(IA&Stats) 
Naive Bayes 

Classifier

(AI&Stats) 
Regression trees
Model trees
Support Vector
Regression (SVR)

Predictive
Models

(AI) 
Connexionists models(*)

(ANNs)
Case-based predictor
Evolutionary Computation

(Gas)
Collaborative resolution

(Swarm intelligence)

(Stats) 
Simple linear regression
Multiple linear  regression 
Analysis of Variance

(ANOVA)
Generalized Linear Models
Time Series

DMMCMap

Gibert, K. J. Izquierdo, M. Sànchez-Marrè, S. 

(H) Hamilton, I. Rodríguez-Roda, G. Holmes

(2018) Which method to use? An 

assessment of Data Mining Methods in 

Environmental Data Mining. Environmental 

Modelling and Software 110: 3-27. Elsevier.  

DOI: doi.org/10.1016/j.envsoft.2018.09.021
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Informed decision

Proper decision is critical for management and leadership [Zikmund 2010]

Informed decision
- Consider facts, context

-Data [Luhn 1958; Kim 2011]

Information Society

Zikmund, WG, B. J. Babin, J. C. Carr,  M. Griffin.(2010)  Business Research Methods, Eighth Edition, 2010 South-Western, Cengage Learning

Kim, Brynjolfsson H. E. & Hitt L. (2011) “Strength in Numbers: How does data-driven decision-making affect firm performances?” International Conference on Information Systems. Dec., 2011, Shanghai, China

Luhn H. P. (1958). A Business Intelligence System, IBM Technical Journals, October.

.
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1974: Peter Naur: science of dealing with data

1997: Jeff Wu: Statistics=Data science??

2018: Gibert, Horsburg, Athanasiadis, Holmes [ENVSOFT, 2018]

Data science : emergent multidisciplinary field combining

 Data analysis

 Data processing

 Domain expertise

To transform data into understandable and actionable knowledge

Relevant for informed decision making (reduces the Fact Gap)

involves intensive consumption of available and required data 

Copes with data heterogeneity

BigData is a tool, not the focus, but domain complexity

Data Science concept

Gibert, K., ,J. Horsburgh, I. Athanasiadis, G. Holmes (2018) "Environmental Data Science." Environmental Modelling & Software 106: 4-12. DOI:10.1016/j.envsoft.2018.04.005
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…. How does I do it?
My topic:    Data Science & Artificial Intelligence

Transforming data in knowledge useful to complex decision making

Data 
What we see?

Knwoledge
What we know?

Programming

Let us automatize
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.... And…. What is it for?

1

Better
understanding

Better
deciding

Complex Systems

TRANSVERSALITY
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Digital transformation

society

Industry4.0Penetration

City5.0

e-learning

e-commerce
e-Health

m-Health

Digital 

Marketing

Sustainability

Computer Science

Artificial Intelligence

Telecommunications

Common

Good

DSG

ODS

Information and 

Communication

Technologies 
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Data as a main source of information about reality

Core of Digital Transformation

Data-driven decision/policy making

Data 

Quality

Data 

Releva

nce

Repres

entativi

ty

Integration of data in decision-making proces

Women
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Impacte de les decisions sobre dada pública

Març 2020:

Canvi en el protocol

Confinem els infectats a casa

Població infectada no registrada

Atenció

telefònica

SENSE 

PCR

Els pauten 2 

dosis!!!!

No els compten bé

Distorsionen els

models
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Classification of stars [Gibert 1998]

Module of the speed wrt Sun

Using speed coordinates and metallicities

Using HR model

Gibert, K., & Cortés, U. (1998). Clustering based on rules and knowledge discovery in ill-structured domains v10(42) 213-227.

Hipparcos 1989-1993

100.000 stars
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Artificial Intelligence

Spacial missions use AI 

Mars Science Laboratory

Walks
select relevant rocks 
takes some pictures

Vaporizes
and analyses

rocks composition

autonomously

https://elpais.com/elpais/2017/07/05/ciencia/1499252206_200576.html
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Vulnerable

Antysystem

Youngs

Diversity

Take data on Twitter
(>300M users, 500M tweets/day)
Apply sentiment analysis
See public opinion on impmeatchment

25-49 years old, 70% Men

Sentiment analysis on Twitter about TRUMP impeatchment feb 2021

https://rua.ua.es/dspace/bitstream/10045/107763/10/ReMedCom_11_02_16_eng.pdf

Elderly

(+women)

DON’T HAVE 

twitter 

accounts!

TrustWorthy AI European Model
Bias

in data



© K. Gibert

Gap Data Science - Decision making

Data-driven 
results

Data

Data Mining

Interpretation

Decision 
– making

The Fact Gap: The Disconnect  Between Data and Decisions [Hammond 2004]

No analysis No understandable No trust

Needs to be general literacy about data interpretation [A “Sandy” Pentland]

keynote Campus Party Europa Sept 4th 2013 Head of MediaLab Enterpreneurship MIT

Hammond, M. (2004). The fact gap: the disconnect between data and decisions. A Study of Executives in the USA and Europe, Arbeitspapier, 

Business Objects, San Jose ua.
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Recognizes better

White Men with

short hair

TrustWorthy AI European Model

Diversity

Gender biased training data. Data badly choosen

When adding background image to videocall
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8,6% mujeres 

en TIC 2021

Models

Biased design

Perpetuate

Stereotypes
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European vision of AI

Human rights

AI
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Normative Context
– GRPD (2016)

– AI Barcelona Declaration (maig 2017)

– Recomanacions del High Level Expert Group (EC)  TWAI (April 2018)

– European Strategy for AI (April 2018)

– Catalonia.ai (feb 2019)

– ENIA (des 2020) 

– OEIAC (des 2020)

– AI act (21 ab 2021), Regulación (jun 23) https://artificialintelligenceact.eu/

– Digital Rights (Spain jul 2021, Catalonia…)

– UNESCO (21 nov 2021)

 Spanish Senate: comisión for the digital transformation

(Experts dissertations (Ponència))
https://www.europarl.europa.eu/news/es/headlines/society/20201015STO89417/regulacion-de-la-inteligencia-artificial-en-la-ue-la-propuesta-del-

parlamento?at_campaign=20234-

Digital&at_medium=Google_Ads&at_platform=Search&at_creation=DSA&at_goal=TR_G&at_audience=&at_topic=Artificial_Intelligence&gclid=CjwKCAjw9J2

iBhBPEiwAErwpeVBAu54E4BdRZaXDEUGQa0ZgYwbXOQB20qT2ReYKXSUiADs-6gIA2BoCvVAQAvD_BwE

https://artificialintelligenceact.eu/
https://artificialintelligenceact.eu/
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Model de Dades per Catalunya
 Dades: actiu digital compartit

 Model comú. S'adapta a les especificitats de cada cas

 Inclou totes les dades fonamentals

 Gestió basada en estàndards (homogeneïtat semàntica i sintáctica)

 Comuniquen la informació clara i concisa

 Dada única (no duplicades)

 Identificació de la font més fiable de la dada 

https://administraciodigital.gencat.cat/ca/detalls/article/El-model-de-govern-de-les-dades
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Ethics guidelines of TrustWorthy AI 
(April 8th, 2018)  

https://ec.europa.eu/futurium/en/ai-alliance-consultation

https://digital-strategy.ec.europa.eu/en/library/ethics-

guidelines-trustworthy-ai

SMUHA, Nathalie A. The eu approach to ethics guidelines for trustworthy artificial intelligence. CRi-Computer Law Review International, 2019.

Tensions 

between

Ethics 

from 

design

ELSEC

Beyond

the law

https://ec.europa.eu/futurium/en/ai-alliance-consultation
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Smart City (Intel.ligent city)

Previa: 2004 Ciudades 

Digitales Mind

Wellness

Mobility (city management)

Sanitation (salubrity)

Health (manage assistive system)

Vulnerability (social policy) social) INSESS (participation)

Tourism (marketing, territorial policy)
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Improves lines of users

TrustWorthy AI European Model

Diversity

Bias by design. Data badly choosen

New bus network

• Get origin-destination card entering the bus

• Leave at the exit

• Current users of current bus lines
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.... What is it for?

What happens
in the city?
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30

Automatic interpretation of events in cities for bycing
service management

23.09.2019

26.09.2022

La Mercè 

Festival: El 

Pirotècnic
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T6

T12

T4

T7

TRAJECTORIES

VIP2 VIP3

IndepModAntC49

IndepPositius
C55

Depenents
C54

DepEstoics

C64

IndepPositius

C63

SemiDepNeg
C46

IndepModerat
C62

SemidepHetero
C56

DepEstoics
C52

IndepPositius

C59

IndepMod
C57

Expert’s conceptualization of patterns 

1st Assessment
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Home Care System. The K4Care model IST-2004-026968
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1. Impacts of COVID19 lockdown on working population

Unpayed by

1st Jul

Delay in resolutions

Don’t satisfy requirements

(la revisió de la renda de 

l’any anterior, 

falta un document que no pot

tenir, 

estar en situació irregular,  

estar en procés d’ERTO, 

tenir alguna altra feina,

tenir algun diner al compte

bancari....)

Didn’t know how to submit (digital gap)

SS don’t respond

52
%

Support with

economic

subsidy

70
%

Interface bias
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[MedArch 62(3)]  [FAIA184]

Explainability

T6

T12

T4

T7

TRAJECTORIES

VIP2 VIP3
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5

DepenentsC5

4
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4
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s

C6

3

SemiDepNe

g
C4

6

IndepModer

at
C6

2

SemidepHete

ro
C5

6

DepEstoics
C5

2

IndepPositius

C5

9

IndepModC5

7

1st 

Assessment

I

High

Int.-II

Int.- I

Low

P(High)

P(Int.-I)

P(Int.-II)

2S9

2S5

1S4

2B9

2B4

3B2
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Intelligent tourism
manager assistant

Credit card transactions to profile consumption in the tourist destinations

Social networks (Trip Advisor) to profile opinions in the destinations

Profile destinations based on

Touristic offer

consuption

kind of visitors

visitor opinions
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Large format 3D printing

IoT sensor data from customers printers

Improvement of printer design

Gas turbines

Degradation models
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Optimization of Aerogeneration parks management

Predict failures in advance

Predictive maintenance
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Detectability of humpback and gray whales in satellite imagery off California

Funded by The Nature Conservancy (TNC) US$ 225,372.39

August 1, 2021 - January 31, 2023,

IP: Shared  UPC and TNC

Consortium: UPC, TNC

IDEAI-UPC researchers: C Nadeu (VEU), J Hernando(VEU), L Houegnigan (VEU), E Romero (SOCO), F 

Moreno-Noguer (CSIC/IRI), K Gibert( KEMLG)

Following Whales WIMMSO-DCL-CALIFORNIA
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Management & Control

Environment-balance?WasteWater

Artificial Intelligence in water 
management

Identify operational
modes of plants

IDSS for intelligent
supervision

Predictive models

Waste water treatment

Drintking wáter distribution networks
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.... Impact of policies?

1

Plans hidrològics

AGUAMOD-

INTEREG-

SUDOE-

9000295

30 rius

60 Plans hidrològics (abans i després

WFD)

30 Annexos

30 documents de programes de 

mesures específics

Riu Tajo: 

Pla hidrològic 135 pags

PdM 185 pags

Anex 60 pags
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Hydrological planning

1
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Artificial Intelligence

Industry 4.0

Industrial 
design

3D printing (IDEAI-HP)

Water Treatment 

(IDEAI-LEQUIA/CETAQUA)

Digital 

Transfor

m.
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SHAREBOX
industrial symbiosis

Case based reasoning

Intelligent recom. of by products sharing      

Sustainability

H2020-SPIRE-2015-680843

5.5M€, 4 years

20 partners (Ireland, Spain, UK, 

Germany, Switzerland, Turkey, 

Netherlands)

Transition to circular economy through

industrial symbiosus
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Anonymization is sufficient?

Water consumption

Smart metering

Aggregated data

No violation of law

Publish

consumtions of a 

distric every 30 

minuts
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Conclusiones

 Dato, en el centro de la toma de decisions

 Dato, en el centro de la definición de políticas

 Recoger indicadores relevantes para la problemática de las mujeres

 Relativizar indicadores de resultados

 Desagregar por sexo

 Análisis/Desarrollo: no perpetuar sesgos de ningún tipo

 Evitar paradoja de Simpson

 Recolección, análisis y reporting periodico y sistemático
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Anàlisis de 
oportunidad

#mesdonesEInf

@DCoeinf

donesCOEINF
https://dones.COEINF.cat

Comissión de seguimiento

de la brecha de genero en

ingeniería informàtica

https://enginyeriainformatica.cat/?page_id=25696
https://enginyeriainformatica.cat/?page_id=25696
https://www.linkedin.com/showcase/donescoeinf/
https://www.linkedin.com/showcase/donescoeinf/
https://twitter.com/DCoeinf
https://twitter.com/DCoeinf
https://dones.coeinf.cat/
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First Official Bachelor Degree on Artificial 
Intelligence from Catalonia

https://fib.upc.edu

https://www.fib.upc.edu/es/noticias/la-fib-
presenta-el-primer-grado-en-inteligencia-
artificial-de-catalun

 Aproved by Ministy 17 sept 2020. Started Sept 2021

Agreement with PDA Gencat-UPC.

240 ECTS (180 mandatory; 42 optative; 18 TFG)

4 years, 50 places

First promotion: 45,7% women; top students (mark >12,8)

UPC
Pioneer
Unique

Impulsed by
KEMLG -> IDEAI

FIB

AI
Bachelor + Máster + PhD

https://fib.upc.edu/
https://www.fib.upc.edu/es/noticias/la-fib-presenta-el-primer-grado-en-inteligencia-artificial-de-catalun
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https://topsecretrosies.soko.tech/

Dones en 

darrers cursos 

de carrera 

STEM o recent 

graduades Formació online en 

IA

Disseñada per 

donesIDEAI

Reptes reals, 

proposats per les 

empreses

PARTNER

Master UPC-UB-URV

Beques per a les 

guanyadores dels

reptes

Event de 

networking

del sector 

Interacció amb role models de la IA XARXA

Inicia el Top Rosies Talent

Inscriu-te

Calendari: 

Generació 

de talent 

femení en 

IA 

Inscripció Admisió Formació Reptes Màster Premis
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1

Preinf.dones.coeinf.cat

Models



© K. Gibert
1

Enginyeriainformatica.cat/donesCoeinf/fetXdonaTIC

Broke

Stereot

ypes
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ciutadanIA
https://ciutadanIA.cat

#ciutadanIAcat

788 participants

50 egressats

19 certificats

>3000 visites

3.10.2022

803 participants

52 egressats

21 certificats

>5000 visites

20.10.2022

863 participants

57 egressats

21 certificats

>5000 visites

15.11.2022

1285 participants

154 egressats

26 certificats

>5800 visites

1.6.2023
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Any question?...

K. Gibert
https://www.eio.upc.edu/en/homepages/karina

karina.gibert@upc.edu @Karinagibertk

KEMLG-@-IDEAI: Knowledge Engineering and Machine Learning group at
Intelligent Data Science and Artificial Intelligence Research Center

Universitat Politècnica de Catalunya, Barcelona

Dean of Illustrious Professional College of Informatics Engineering
of Cataloonia (COEINF)

Founder and president of donesCOEINF

.  

.  

November 3rd, 2023

https://www.eio.upc.edu/en/homepages/karina
mailto:karina.gibert@upc.edu

