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Ultimas pubiiéacioriés': ’

* “A heuristic approach to the multicriteria design of 1aaS cloud infrastructures
for Big Data applications”. Maria Arostegi, Ana-Isabel Torre-Bastida, Nekane
Bilbao, Javier Del Ser. January 2018. Expert Systems DOI 10.1111/exsy.12259

Perfil

Maria Arostegi, acabé su licenciatura en
Matematicas (especialidad en Teoria de
NUmeros) en 1995 en la EHU-UPV
(Universidad del Pais Vasco), después
de cursar su dltimo afio en Milan (ltalia),
en L'Universtita degli Studi di Milano.

* “Concept Tracking and Adaptation for Drifting Data Streams under Extreme
Verification Latency”. Maria Arostegi Ana-Isabel Torre-Bastida Jesus Lopez
Lobo, Nekane Bilbao, Javier Del Ser. September 2018 Studies in
Computational Intelligence DOI: 10.1007/978-3-319-99626-4 2 In book:
Intelligent Distributed Computing XII

e " SLAYER: A Semi-supervised Learning Approach for Drifting Data Streams
under Extreme Verification Latency", Maria Arostegi, Jesus Lopez Lobo and
Javier del Ser. Proceedings of the “Workshop Interactive Adaptive Learning

En 1999 tuvo una beca de la diputacion para trabajar 1 afio en lowa
State University con Carolina Cruz—-Neira, en temas de VR.

Después de su Vuelta trabajé en varios proyectos relacionados con Bilbao September 2021. IAL2021.
herramientas de modelizacién 3D, interaccion grafica, computacion y https://www.activeml.net/ial2021/pdf/ialatecm|2021.pdf
simulacién en escenarios virtuales.

* " Machine Learning based Soft Sensing Tool for the Prediction of Leaf
Especializandose finalmente en el desarrollo matematico de las Wetness Duration in Precision Agriculture", Maria Arostegi, Diana Manjarrés,
ecuaciones 3D de trasferencia de calor en procesos siderurgicos, y Sonia Bilbao and Javier del Ser. Proceedings of the “16th International
los factores de forma de las mismas. Conference on Soft Computing Models in Industrial and Environmental

Applications”, Bilbao September 2021. SOCO21. Publication Springer Nature
https://doi.org/10.1007/978-3-030-87869-6 50

En 2017, cambié su campo de investigacién para centrarse en algoritmos
matematicos de analitica de datos, Machine Learning, y tecnologias Big data
(como Hadoop, Spark, etc..), cursando para ello un master online en “Big data,
Business Intelligence, y Data Science”. Actualmente se encuentra
desarrollando un doctorado en: Incremental Explainable ML.

* “Edge intelligence secure frameworks: Current state and future challenges”
Esther Villar, Maria Arostegi, Ana-Isabel Torre-Bastida, Cristina Regueiro,Juan
Lopez de Armentia August 2022. UNDER REVIEW Computers & Security
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Why do we need federated learning?
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Data is born at the edge

Billions of phones & loT devices constantly generate data
Data enables better products and smarter models
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Can data live at the edge?

Data processing is moving on device:
e Improved latency

e Works offline

e Better battery life

e Privacy advantages

E.g., on-device inference for mobile
keyboards and cameras.
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Can data live at the edge?

Data processing is moving on device:
e Improved latency

e Works offline

e Better battery life

e Privacy advantages

E.g., on-device inference for mobile
keyboards and cameras.

But when computing any learning
process?
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Three options

Using OWN data
To improve
products
and services

Central
deployment

New perspective
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Using OWN data HOW ABOUT EACH PARTY LEARNING ON ITS OWN?

1. The local dataset may be too small

2. The local dataset may be biased
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Using OWN data
To improve
products
and services

Central
deployment

New perspective
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FROM CENTRALIZED TO DECENTRALIZED DATA

e The standard setting in Machine Learning (ML) considers a centralized dataset
processed in a tightly integrated system
e But in the real world data is often decentralized across many parties

| data center
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Using OWN data
To improve
products
and services

Central
deployment

New perspective

FEDERATION
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Cloud based

Raw data

Federation
training

Models updating
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1- Federated Training

tecnal:a
[

MEMBER OF BASQUE RESEARCH

& TECHNOLOGY ALLIANCE

Federated Learning (FL) aims to collaboratively train a ML model while keeping the data decentralized
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1- Federated Training

Initialize model —
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Each party makes an update using its local dataset: FEDERATED TRAINING
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Global model is reached.
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Server sends back to parties
the global model.
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To be retrained again with [ o 0
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> — + Para el desarrollo de soluciones
Provide a set of innovative mechanisms and ﬁ a’i'l'\ tecnologicas de hidrogeno para la
tools for moving Al to the edge by using ” !B_‘ movilidad inteligente y sostenible de
cutting-edge ML technologies, avoiding data # TN ACI flotas pesadas.
collection and offering  decentralized L ~
analytics, privacy by design and data | gl SHlN.-E- ﬂ;ggt ;?:rrt?c%%ntlgs pro;gg?jar éar?os, :g:
n. I i L . o
protectio principales ambitos de investigacion
relacionados con la generacion de
N hidrogeno de manera
Training Feuteratrs firrves descentralizada, para su uso en el
. po- ma”ag‘eme”t transporte de mercancias en camion.
. 5=—>{929 e Bl > B«
Decentralized 59 o0 B : _
5= ! Centralized
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Federated Training (Offline) *‘o}ao_a‘_"

»FL Orchestration : Blockchain clients * Baseline for the analysis to

explore codes to speed up

- M

»FL Model Aggregation : MPC ' : o : .

>FL Local Training :all the edges _>000202_* ﬂH n ‘ t t ‘ ?ls_tr!buted machine learning
: e raining.

(clients) 00 _ - _

Gentrshzed Tedetaland Lewting Framework de instanciacion.
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CASOS de USO Terminet *

“Pathway of Personalized Healthcare”

Pathology

o —
Reports®—

Patient

Radiology

o-o® //

Measurements

Y

o~ Doctor

Using Healthentia apps at the edge,
Healthentia platform centrally

Healthentia

-

GemelliGenerator

ORI
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“Mixed Reality and ML Supported Maintenance and Fault Prediction of
CASOS de USO Terminet loT-based Critical Infrastructure” addresses the area of maintenance,
and lastly”
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Local DB Local DB Local DB

Local ML training
(ALTERUNA)

Local ML training
(ALTERUNA)

Local ML training
(ALTERUNA)

Weights from global model
to update local mode!

Weights from
trained local model

Weights from global model
to update local mode!

Weights from

Weights from
trained local model

trained local model

Weights from global model
to update local model

Trained local model sharing &
update (TECNALIA)

Trained local model sharing &

update (TECNALIA) update (TECNALIA)

MPC (TECNALIA) MPC (TECNALIA) MPC (TECNALIA)
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Secure aggregal Secure aggregation

Secure aggregation
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Questions??
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