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Barcelona, Catalunya

7 research groups g
5 permanent researcherg®ss
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X 470 projects

20 women IDEAI
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Tres membres d'IDEAI formen part del Consell Assessor en Intel-ligencia YO OmMO I\/I e d I a \\5;’ J
Artificial, Etica i Drets Digitals de 'Ajuntament de Barcelona IDE’ Al
Apr 18,2023

Es constitueix el Consell Assessor en Intel-ligéncia Artificial, Etica i Drets Digitals de I’Ajuntament de Barcelona per al bé comi. Tres membres d'IDEAI formen
part d'aquest Consell Assessor.

La directora d'IDEAI duu la veu de les tecnologues catalanes a la ONU ¥YOOmo
Dilluns 17 d'abril de 2023 s'ha ¢

de I'Ajuntament de Barcelona. E APr 02,2023

puguin tenir un altimpacte en e~ Karina Gibert, directora del centre de recerca IDEAI duu la veu de les tecndlogues catalanes a la ONU
els possibles resultats indesitja
organ assessor esta format pel
de la intel-ligencia artificial per ¢

Karina Gibert, llicenciada i doctora en Informatica, directora d'IDEAI i presidenta de I'’Associacié de Dones
COEinf va participar en |'acte “Bretxa digital i resistencies feministes a internet” a Nova York en el marc de
la 67 edicid de la Comissié de la Condicié Juridica i Social de la Dona (CSW, per les seves sigles en angles).
El tema de la 67 CSW ha estat el de la “Innovacié i canvi tecnologic, educacié en l'era digital per a

e Ulises Cortés Garcia

= . Cecilio Angulo Bahon e

_« Karina Gibert Oliveras & aconseguir la igualtat de genere i 'apoderament de totes les dones i nenes”.

El Consell Nacional de les Dones de Catalunya té caracter consultiu i cada any envia una declaracio oficial
amb el tema que marca I'ONU per plantejar els debats del CSW. Aquest any el tema era digitalitzacio i drets
de les dones i Karina Gibert va redactar la declaracié que es pot consultar aqui.

A l'acte del dia 14, obert per la consellera de feminismes Tania Verge i Eugénia Bretones, vicepresidenta

Women and IT professions

Nov 21, 2019

Two IDEAI female members participate in the organisation of the workshop Women and ICT professions, organised by "Comissié de Dones i Igualtat de
LAssociaci6 Intercol-legial de Col-legis Professionals".

segona del Consell hi van intervenir les seglients ponents:

betevé

The "Comissié de Dones i Igualtat de L'Associacié Intercol-legial de Col-legis Professionals" has organised a cycle of confere
Regulated Professions. From IDEAI, Karina Gibert = and Nuria Castell @ participate in organising the conference "Women and IT
of the year and it closes the 2019 cycle. Thanks to them for their commitment. bé

Date: December 13th, 4pm - 6.30pm
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Historia de les bateries: més de 200 anys

1748 '
The first Lithium Bottery

Benjomin Franklin Invention of Nickel-
first coined the term battery Codmium battery % are commerciolly Available
Commo:coahsaﬂo'J

of LifePod Battery

1999
Invention of the rechargeable

Commercialisation of the
lead ocid battery p Commercialisation of
Nicke! Metal Hydride bonoryrl\rd

-~ ' S 8 w Lithiumn Polymer Batteries
J

.
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Premi Nobel 2019: Development of lithidion batteries

N Aakia]l Detara it Qe L Dlasas
Nobel Prize Outreach. Photo: Nobel Prize Outreach. Photo

i

'.‘7111 ) i

John B. Goodenough M. Stanley Akira Yoshino
Prize share: 1/3 WhI‘H'Ingham Prize share: 1/3
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LIBs: Reptes globals

@® Environmental @ Social Governance
Land pollution

Water pollution @ﬂ_@‘_
Air pollution @/
/

Radioactive pollution

\e Need to protect biodiversity
N

Greenhouse-gas emissions 9 @ Deforestation, land degradation
/ \
Transparency and reporting e Resource drainage
\
Customer health and safety Challenges . Need to ensure health and safety
|
Information management @ . Child or forced labor
/
Tax evasion Need to ensure fair working
/ conditions and wages
Anticompetitive practices i /. Discrimination and harassment
2
Need for sustainable supplier management ¢ 15 ~ Ne;ld to lDFOteCt |ncti|genous rights
= and local communities
Corruption and bribery Warlords or terrorists
| UPC:iine @2 covgonis
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LIBs: Reptes mediambientals

@® Environmental
Land pollution

Water pollution ’_@\® Radioactive pollution

Air pollution @/ o Need to protect biodiversity
/ »
Greenhouse-gas emissions @ @ Deforestation, land degradation
! X
- @ Resource drainage
\
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De lineal a circular

o Active materials
9 Cell and pack

e Application

o Repair and refurbish

—

%

Battery
industry

o Recycling (including urban mining)

e Second life

o Decentralized energy storage (eg solar power and storage)

e Centralized storage

[\
(- +)

_
e Vehicle to grid (including moving power storage)
@ Smart charging

0 Purpose-built urban EV

@ Shared mobility

Transport
sector
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By region

A

+27%
per annum

~1,700

700
I
]

2022 2025
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~4,700

Rest of world
United States
M Europe
M China

2030

By sector

A

~'700

2022

Demanda global de LIBs

~4,700

~1,700

2025 2030

UPC

B Consumer
electronics

B Stationary
storage

B Mobility
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$400 billions by 2030

Active Reuse and
Mining Refining materials Cell Pack recycle

~400
185 . Total
China
~bx
Europe
United
~85 States
61
Rest of
| 39 world
20292 2030
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34 (9%) 52 (13%) 110 (27%)  121(30%) 74 (18%) 13 (3%)
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Cadena de valor de LIBSs,,.

Universital "
Paolitécnica @
de Catalumya IDEAI

Tl islipinnil Dieilid S biiiac
ared Artilecesl brvleslgancag
Pgmipdnric b Cguvl o

soft
computing
research group



$400 billions by 2030

Active Reuse and Reuse and
400 Mining Refining materials Cell Pack recycle recycle
185 Total 34 (9%) 52 (13%) 110 (27%) 121 (30%) 74 (18%) 13 (3%)
S
. © 13 (3%)
Europe . ®3
United
. ol 6 9 14 20 11 2
Rest of 3 5 1 1 7 2
] 39 wor
2022 2030
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CID

Imagen artistica de Perseverance sobre la superficie de Marte (Foto: NASA)
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Del mineral de liti a la bateria LIB

Metalloxid

. Lithium-ionen

Lithium-Metall-Oxid Separator
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Conceptes basics

e Voltage (V)
e Capacity(Ah) :
e Energy and Power density

, itécnic: a3 Ariiced nieagonce
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LITHIUM COBALT OXIDE LITHIUM MANGANESE OXIDE LITHIUM TITANIUM OXIDE

LCO LMO LTO

1 | 2 3

LITHIUM NICKEL MANGANESE LITHIUM NICKEL COBALT
COBALT OXIDE ALUMINUM OXIDE LITHIUM IRON PHOSPHATE

NMC NCA LFP

4 5 | 6

Miao Yu et al (2019)
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Tipus de EV

HEV PHEV BEV
HYBRID ELECTRIC PLUG-IN HYBRID ELECTRIC BATTERY ELECTRIC
VEHICLE VEHICLE VEHICLE
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Tipus de EV

HEV PHEV BEV

HYBRID ELECTRIC PLUG-IN HYBRID ELECTRIC BATTERY ELECTRIC
VEHICLE VERICLE VEHICLE
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Que és la BMS?

I Battery Management System
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RS232-CAN  Chroma 63210 DC Load

Converter

’
O N S S G W W S SN SN S SN NS SN SN SN S SN SN S SN SN SN S S S S .

Ethernet

® Control logic
® User interface
® Data logging

\————————-—-——-——’
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El major risc de les LIBs

df you needed to start a fire, | have a Lithium lon battery
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CIDAI

LIBs and Fire: why

e |[nternal Shortcircuit

e External Shortcircuit

* Overcharging and over-discharging
e High Temperature exposure

e Mechanical abuse
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Inconsistencia del SOC en diferents celdes en una bateria LIB modul:
B + — 1

SOC: State of Charge UPC i B

Politécnica and Antificsl imeligance
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[ QSN RS I RAIAOGL

Digital
— | - Use Cases
f—] D:g:;a i Material flow simulation & /’\ Energy tracking :
= Procuc optimization & optimization v
planning ’
P e Virtual Toge™ Quality
redictive B a.-é Traceability Ficals
maintenance commissioning “ 4 orecast
X
) ¢ ~ Digital
ﬂ ] I ] E¢} / Twins
Building Machine Product
lioT-platform Shopfloor simulation  Enabling
‘ . Technologies
Artificial intelligence / machine learning Scanning / marking technologies /
Manufacturing execution system (MES /
a b bl ( ) and more
Physical v
Space 7 AL A — L\ AT Shopfloor
) f p— e 44 - ’ . S | N
‘ - y § S——— o ) .
@ p— (il Ferrereee [T ,.T 7-«v =Y - i .
/ f/ — .
Electrode production — Cell assembly —p Cell firishing

Centre of Innovation Power of Digitalization in Battery Cell Manufacturing. -
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COCHES ELECTRICOS

La mina de litio mas grande de Espafia no sera
explotada a cielo abierto

* Extremadura New Energies ha presentado ante la Junta de Extremadura su renuncia a explotar
el yacimiento de litio Valdeflores, en Caceres, a cielo abierto.

Gran impacte
ambiental

Universital -
Irfslhgont Dala S
U Pc Paolitécnica % ard Antificasl infelgance
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|A1 Machine Learning (ML)

Aprendizaje

automatico

Inteligencia Artificial [ I

Aprendizaje No

Aprendizaje automatico Sl s i

Deteccion de

‘ Aprendizaje profundo

Regresion Clasificacién Clustering anomalias
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“Attention is all you need”

Modern definition Large language models
of an Algorithm Machine Learning __Trinsfo[mer netwoﬁs
Turing Machine & Rebirth of A
1936 ~ Neural Networks EVERYBODY can use Al
— _— F— ) & has access to
Artificial Intelligence Deep learning unlimited knowledge
defined as formal begins to without needing to be a
academic discipline, transform Al data scientist or
“If-then” | programmer

o~
o™
o
o~

2017

DEEP LEARNING
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Aplicacions de ML a les bateries LIBs

« Artificial Intelligence (Al): Broad concept of machines
simulating human intelligence (decision-making,

problem-solving)

Machine Learning (ML): Subset of Al where systems
learn from data to improve performance without

explicit programming

Deep Learning (DL): Subset of ML using neural
networks with multiple layers to learn complex
representations

« Types of ML Approaches:
-- Supervised Learning: Model learns from labeled data (e.g.,

SOC/SOH estimation)

-- Unsupervised Learning: Finds patterns in unlabeled data (e.g.,
aging trend clustering)

-- Reinforcement Learning: Learns optimal actions by trial and
error (e.g., adaptive charging)

Centre of Innovation
for Data tech
and Artificial Intelligence

Artificial

Intelligence

Any technique that enables a machine
Q to solve a problem like a human

Cognitive Machine
Computing Learning

Algorithms that allow computers

{o leam from examples
Natural

Language

Processing Multi
ultilayer
m Percepfron Deep

\/
Image Neural
Classification Networks

Brain-inspired machine leaming

SDMs Learnin

}2& 1D 1L 2D
ABMs s

HD
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Algoritmes més utilitzats en la industria

e Kalman Filters (EKF, UKF, CKF): Recursive
SOC/SOH estimation

e Particle Filters: Nonlinear estimation with
stochastic error correction

e Random Forests, XCBoost: Feature-driven
classification/regression of faults

e Deep Learning:

CNNs: voltage/current waveform analysis

RNNs/LSTMs/GRUs: temporal degradation Input Space Feature Space

prediction

Autoencoders: anomaly detection

e SVM & Kernel Methods: SOC prediction under
nonlinear regimes

e Clustering (K-means, DBSCAN, HDBSCAN):
Identifying behavioral patterns in usage

Q

Q

Q

e® g o
Feature map 0, o° %0

oo oc..‘h.;:.\..“::“o"o; .;:U.--....

B e ntr e Of |n nov 8t| on Decision boundary Separating hyperplane
for Data tech -
. . . P UI-‘III'IMan-.'ll F“' Irtedhgent Dala 5 ance
CI DAI and Artificial Intelligence v cﬁ'é*fmli?m R o




Per que IA en les bateries?

* Market Drivers: EVs, aerospace, consumer electronics,
renewable storage

* Challenges: Efficiency, degradation, safety, cost,
sustainability, recycling

* Al as an Enabler: Bridges gaps between
electrochemical physics, data-driven insights, and real-
time control

e Shift in R&D: Reliance on big data (lab + field) and
physics-informed ML for battery breakthroughs

o
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|A en la diagnosi de les bateri

Battery aging test

Robustness

Feature engineering vahdaton

Calculate DCIR

'

Correlation analysis

'

DCIR

Real SOH
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Innovacions en les LIBs

 Fast Charging Optimization: Deep RL minimizes
lithium plating & thermal risks

» Adaptive BMS: Online model adaptation with
continual learning

» New Material Discovery: ML-guided search for
high-capacity cathodes (e.g., Ni-rich NMC), solid
electrolytes

o Lifecycle Extension: Adaptive DoD, C-rate
management based on Al models

Centre of Innovation
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Innovacions en les LIBs basades en |A
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