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IMPACT OF Al

IDEAI-UPC

Intelligent Data Science & Artificial Intelligence

Research Center
founded October 2017




Intelligent Data Science and Atrtificial Intelligence

Research Center . IDEAI-UPC*scRi17-

https://ideai.upc.edu/en, @IDEAIUPC, mail: ideai -upc@upc.edu

Nexusll building, groundfloor, Campus Nord, UPC
C. Jordi Girona 29, Barcelona 08034




IDEAI-UPC Highlights and structure

>480 || 26M€

71

Senior Projects Competitive
researcherfZ in 30 years from 2017
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Members

« Abadal Cavalle, Sergi @

« Ageno Pulido, Alicia Maria @

« Aguado Chao, Juan Carlos @

« Alarcon Cot, Eduardo Jose @

» Almasan Puscas, Felician Paul
)

» Alvarez Napagao, Sergi

« Angern Torredeflot, Xavier @

¢ Angulo Bahdn, Cecilio @

« Arratia Quesada, Argimiro @

+ Baherzade Ghazvini, Mina @

» Barlet-Ros, Pere @

« Bégjar Alonso, Javier @

+ Belanche Murioz, Luis Antonio
15

+ Buxons Vives, Miguel @

« Cabellos, Albert @

¢ Caminal, lvan @

e Careglio, Davide @

« Casas Pla, Josep Ramon

e Catala Roig, Neus @

« Conti, Dante @

+ Cortés Garcia, Ulises @

+ Costa, Federico

« Cruellas Ibarz, Juan Carlos @

e Delgado Pin, Jordi @

Who we are?

de Castro Cros, Marti @

L]

e Domingo, Jordi @

» Escudero Bakx, Gerard @

e Esquerra Llucia, Ignasi @

» Farreres De La Morena, Javier
B

+ Ferrando Monsonis, Javier @

» Ferriol Galmes, Miguel @

+ Gallego Olsina, Gerard lon @

« Garcia Dominguez, Victor

« Garcia Esteban, Sonia

« Garcia Gasulla, Dario @

e Gatius Vila, Marta @

» Gibert Oliveras, Karina @

« Gutierrez Mondragon, Mario
Alberto @

« Hernandez Carnero, Alvar

« Hernandez Potiomkin,
Yaroslav @

» Hernando Pericas, Francisco
Javier @

« Houegnigan, Ludwig @

» India Massana, Miquel @

o Karna, Ashutosh

e Konig, Caroline @

« L6pez Cardona, Angela

Marques Acosta, Fernando @ » Sanchez Marré, Miguel @

Martin Munioz, Mario @ +« Sanchez Sancho, Kevin

Monte Moreno, Enric @ + Sanchez Soler, Ménica @
Morros Rubio, Josep Ramon @ » Sanguesa Solé, Ramon @
Mugica Alvarez, Francisco e Santos Boada, German @
Jose @ « Serracanta Pujol, Berta @
MNadeu Camprubi, Climent 2 « Shafgat, Hasnain

Nebot Castells, Angela ¢ Solé-Pareta, Josep 8
Nogueiras Rodriguez, Albino @ + Thomas Crusells, Gemma
Oliva Felipe, Luis Javier @ ¢ Turmo Borras, Jordi @
Oliveras Vergés, Albert @ « [siamas, loannis @

Padro Cirera, Liuis @ « Tsintsadze, Sulkhan
Paillissé Vilanova, Jordi @ « Umbert Bosch, Miquel
Palomino, Artur » Vallverdu Bayés, Sisco @
» Varela Agrelo, Jordi

« \Vazquez Salceda, Javier @

+ Vellido Alcacena, Alfredo @

Pardas Feliu, Montserrat @
Parra Pastor, Esther
Perello, Jordi @

Ramirez Mitjans, Sergi  Vilaplana Besler, Veronica @

Raya Giner, Cristobal @
Rodriguez Fonollosa, José
Adrian @

* Wang, Mengxue

Romero Merino, Enrique @
Ruiz Hidalgo, Javier @

Ruiz Vegas, Francisco Javier @
Salavedra Moli, Josep @
Salembier Clairon, Philippe @

Board
b Gibert Oliveras, Karina @, Head, KEMLG
» Angulo Bahon, Cecilio 8, GREC
» Catala Roig, Neus @ GPLN
» Nebot Castells, Angela @, SOCO
» Hernando Pericas, Francisco Javier @, VEU
» Marqués Acosta, Fernando @, GPI

» Cabellos, Albert @ CBA

71 permanent
researchers

>150 PhD + Master students

SGR 2021-01532, SGR2017-574 i SGR2021-01532 AGAUR certification of excellence




"A connecting space for Aldevelopment
to solve problems m complex processes, from close
context, while respecting an cthical code that
puts person m the center”




Our Mission

@ Visualize IDS & IA from the UPC to the World
‘ Grow up in the research lines towards Excellence

r«@a Training, innovation and entrepreneurship for

Youngers

* A new agent in the industrial and business Ecosystem

“ Research for and with the Society




Our Skills

IDS & Al wide spectrum

: t
Intelligen
pecision SUPP ort

Systems

Natural
Language
Processing
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Our Strategy
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A Ethic & Trustworthy Al

Ethics guidelines of TrustWorthy Al

Human agency
and Oversight

INDEPENDENT Accountability Technical robustness
HiGH-LEVEL EXPERT GROUP ON and Safety

ARTIFICIAL INTELLIGENCE

SET UP BY THE EUROPEAN COMMISSION

R
%

; Societal and
*

Privacy and Data

Environmental
* * * wellbeing Governance
ETHICS GUIDELINES
FOR TRUSTWORTHY Al
Diversity,
Non-Discrimination Transparency

and Fairness




Ethics
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'A Ethic & Trustworthy Al

Trustworthy Al (TAI)

based on 3 components:
Lawful (comply with all applicable laws and regulations)
Ethical (guarantees respect for the ethical principles and values of society)

Robust (from a technical and social pomt of view, avoid accidental damage).

Responsible Al (RAI)

Al developed with practices (design, development and implementation) that
Help positively to companies and employees

Have a fair impact on customers and society

to find out more:
https.//digital -strategy.ec.europa.eu/en/library/ethics -quidelines-trustworthy -ai




Ethics

'/ ) Ethic & Trustworthy Al +!A.71ABLE

cu turoles y socio-econdémicos

IDEAI’'s main lines of work

Ethical Assessment of Al systems
(during design & development, already deployed)

Trustworthy Al guided design & development
(Responsible Al practices)

Providing/improving Explainability to Al algorithms and methods
Creating Al technology guided by social values and norms
computational models of values

computational models of norms;

Education on Ethical principles of Al




Ethics
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A ) Ethical Assessment

IDEAI's members involved in many Ethical Committees

Calalan Observatoire for Ethics in Al (i 1st 2020)

m = Ldleuld ULl vdlull U Cucd €1 ~ ]
)} © & https//www.udg.edu/ca/catedres/oeiac PS./IWWW.Udg-edurcarcate E?%S ' g :: +

. & DissenyMostra - Goog... i & Carpeta - Google Drive ~  Edita pagina < INSESS-... '\‘ Find on-premise patc...  Usuaris < INSESS-COVI...

Futurs estudiants Estudiants Alumni Empreses

— * |mpacts

e (Good
Practices

Coneix la UdG Estudia Estructura Investiga Viu laUdG Internacional

_  Knowledge
Per una IA ¢tica i centrada en les'persones . Transfer

P e — -
Laweb de Universitat de Girona utilitza galetes propies i de tercers amb finalitats técniques i analitiques. Per administrar-les utilitzi el gestor. Si desitja més . I I I fI u e I I C e

informaci6 accedeixi a la Politica de galetes. Acceptar totes
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Ethical Assessment
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. GAVIUS

L
From Reactlve to proactlve public administrations
B2 O opmonen B2 @z X COIMNED b inetum.

Al-enhanced social services for vulnerable people:

Ethical

Proactive service (determine their needs and appropriate aids) challenges

Digital service
Accessibility (digital identity)

Minimal data
Ethical Team: Simona Levy, Ulises Cortés, Karina Gibert




Ethics

‘-)Z Trustworthy Al Model
INSESS-COVID19

Identification of emmergent social needs as a consequence
of COVID-19 and impact on Social Services in the territory
insess-covid19.upc.edu

NO 1 REDUGED

INEQUALITIES

Fundacio

Social

innovacio en l'accio social

"

Experts + Citizens

Knowledge + Data

A methodology for the data acquisition and automatic analysis
on the impact of COVID-19 for vulnerable people

A Knowledge component selects best anayhs for each variable

Trustworthy Al principles mtroduced m the KD process
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A JTrustworthy Al Model
INSESS-COVID19

Identification of emmergent social needs as a consequence
of COVID-19 and impact on Social Services in the territory

parameterized
guestionnaire

 C—

Decision
Making

NO 1 REDUGED

INEQUALITIES

Fundacio

Social

innovacio en l'accio social



Ethics

'AA JTrustworthy Al Model
INSESS-COVID19

Identification of emmergent social needs as a consequence
of COVID-19 and impact on Social Services in the territory

NO

POVERTY

1 REDUCED

INEQUALITIES

Fundacio

1Social

innovacio en l'accio social

INSESS-COVID19: Women less ERTO in pandemics

Diversit
Y Less vulnerable?

Gender biased in access

Women E=) More irregular work
Precarious contract ==)» No ERTO




o REDUCED
ACE, JUSTIC
1 INEQUALITIES 16 ifmﬂsfma.ﬁs ;

|2\ JTrustworthy Al Model 1
ReDivilAcat

UNIVERSITAT POLITECNICA DE CATALUNYA
BARCELONATECH

ATIY Generalitat de Catalunya
Departament d’Igualtat
Intelligent Data Science and %! i Feminismes

Artificial Intelligence Research Center

Analysis 0f 90+ services from the Catalan Digital Administration to detect potential bias.

Applies the INSESS Methodology



Ethics

Explainable Al

An agent carrying a
soup to delivery

Explaining opaque agents behaviour

Orders: onion

Score: 0

via Policy Graph generation

Soup delivery
location

We observe the agent in many random
scenarios and record states and actions

Onion dispensers Food counters

By reducing state and action spaces to
predicates (via a summarizen) we producea

policy graph for the agent domain N simulations
dependent!
e This policy graph can then be used to explain ‘

its behaviour in natural language

« Why did you choose a certain action in a @
certain state? S 02 __ [)

= Why did you choose not to do a certain o pA-ot—u S
action in a certain state? ® @

= Under which conditions would you choose a ® D-OFil-S-ST-RRS  D-O-Fi-l-S-S-LRT-SW

certain action?




Ethics

Computational model of norms

e Unconditional norms about predicates
= the norms on the value of P are active at all times:

OBLIGED(a, P) PERMITTED(a, P) FORBIDDEN(a, P)

e Unconditional norms about actions
= the norms on the execution of A are active at all times:

PERMITTED(a DO A) FORBIDDEN(a DO A)

e (Conditional norms

= the activation of the norms is conditional under C

= C may be a predicate about the system or the state of an
action:

OBLIGED((a, P) IF O)
PERMITTED((a, P) IF C)
FORBIDDEN((a, P) IF ()

OBLIGED((a DO A) IF ')
PERMITTED((a DO A) IF C)
FORBIDDEN((a DO A) IF C)

Z Social Values & Norms

e Conditional norms with Deadlines
= the activation of norms is defined by a deadline

OBLIGED((a, P) BEFORE D)

PERMITTED((a DO A) AFTER D)
FORBIDDEN((a, P) BEFORE D)

= absolute and relative deadlines:

23:59:00 09/05/2004

time(done(assign(organ,recipient))) + 5min

e Examples:
OBLIGED(((allocator DO assign(heart, recipient))
BEFORE (time(done(extraction(heart,donor))) + 6hours))

FORBIDDEN( (allocator DO assign(organ. recipient))
IF NOT (hospital DONE ensure_quality(organ)))



Ethics
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A )Social Values & Norms

Computational model of norms

. o . ABSTRACT LEVEL (VALUES)
D(prevention from_harm(distribution))

Ognr(appropriate(distribution))

CONCRETE LEVEL (NORMS)
Ognr(ensure appropriateness(organ,recipient) < do(assign(organ,recipient)))

Ocarrpr (€nsure appropriateness(organ,recipient) < do(assign(organ,recipient)))

RULE LEVEL (REGULATIONS)
[assign(organ,recipient)]done(ensure appropriateness(organ,recipient))

PROCEDURE LEVEL
ensure appropriateness (o, r) assign (o, r)




Ethics
Q

'A )Social Values & Norms

Begin step
Input: agent, inbox,
beliefs, planner,
environment, directory

A Perceive
Environmen > N
environment

v

. Loop through
message beliefs current current goal ( m:ssageg <

queues set plan goal preferences ¥

Ai ={ID,msgQs, Bh,B,G, P, outAcs, g., MP,P,,P,} process

Social Values guiding Al’'s behaviour

identity role own external meta plan Ay
behaviour goals set actions planner / preferences End loop
/
v
Goal check
v
{dGP,cGP;,cGPs,...,cGP,} " .
| a
{9P1,9P2, ..., gPn} \ Sl
S =

{92—>90,91—>907-~} ﬁ
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A )Social Values & Norms

Value-based

Social Simulation in HPC

initilization

Agent 2 Agent N-1
initilization | g w w | initilization

Agent N
initilization

S~ N ¥

Synchronization

¥

Message
distribution

for M

<

iterations

¥ N

Agent 1
behavior step

Agent 2 Agent N-1
behavior step | g m m | P€havior step

Agent N
behavior step

S~ N ¥

Synchronization

¥

Message
distribution

v

after M

iterations

Simulation
stop




Ethics

5_2 Ethics & Trustworthy Al

FIB@

__https Uflb upc edu

L1

Education

First Official Bachelor Degree on
Artificial Intelligence mn Catalonia

Aproved by Ministry 17 sept 2020. Started Sept 2021

el LV s
Agreement with PDA Gencat-UPC. ,.i,:.. g TZ o
240 ECTS (180 mandatory; 42 optative; 18 TFG) /I
4 years, 50 places &0 4 . 20
First promotion: 45,7% women; top students (mark >12,8) B

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

UPC g Al h Impulsed by QUALITY

Pioneer KEMLG -> IDEAI EDUCATION

Unique \Bachelor + Master + PhD/ FIB |!ﬂ|



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

ciutadanlA

https://ciutadaniA.cat

#ciutadanlAcat

-...."-‘3

//7 ' QHLUEna; q :an_,LIHA 253
/ ffl

per a tothom!

1285 participants
154 egressats
26 certificats
>5800 visites

.6.2023

AT ol aeenrTie 'lll' Dq:-u-rl.urrmn :I-:-l-l au-p-ru-uliﬂurlvl
| dis Piolithgues Digitals | Tesrrid o

Includes a module on Ethical aspects of Al .



Contact us

UNIVERSITAT POLITECNICA ;
DE CATALUNYA Intranet - Site Map - Contact - Log In
BARCELONATECH

ideai.upc.edu

IDEAI-UPC. Intelligent Data Science and Artificial Intelligence Research Center

tp' @I D E AI U PC Team Catalonia Al DIH Publications Projects Opportunities News
-2 w e

ra: Home

THE UPC Al HUB!
IDEAI-UPC Research Center is the common place at the Universitat Politécnica de Catalunya - BarcelonaTech (UPC) for bath, long-experienced and excellence-background
newbies research groups in Al and Intelligent Data Science.

P 8 o

o C

Digital Sockety Health, Wallness & Inclusion Education

Official
inauguration of
IDEAI-UPC

On Wednesday 3rd of
April, the IDEAI-UPC
Research Center will be
inaugurated. The

ceremony will be held at

Imdustry 4.0 Ecanomy Innovation 11a.m. in the Aula Master
of Campus Nord, UPC

- - and will be free and open
'm - * - to the public.
. m ili i Google Al
Efficient Resources Ethics Talent
An IDEAI

loans made by gealatah from www flaticon. com is fcensed by CC 3.0 BY

researcher has
received a 2018
Google Faculty
Our Team Research Award

BB o _al Eeiol &




IDEAI-UPC

Intelligent Data Science & Artificial Intelligence

Research Center
founded October 2017
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