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Al4EOSC

Project in a nutshell

e FEvolution of the DEEP Hybrid DataCloud platform

e HORIZON-INFRA-2021-EQOSC-01-04 call

e Runs September Tst 2022 — August 2025 (36
months)

e 7/ academic + 2 SME + 1 non-profit organization
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MicroStep m

Goal: Deliver an EOSC Al platform with advanced
features for distributed, federated, composite learning,
metadata provenance, MLOps, event-driven data

processing, and provision of Al/ML/DL services
AI4EOSC | Alvaro Lépez Garcia

predictia

uuuuuuuuuuuuuuu
Z . Isle of Man Schleswig-Holstein wojewddztwo pomorskie
N Metklenburg-Vorpommern wojewddztwo warmirisko-mazursk]
\ Mamburg \
Freié Hansestadt Bremen / s fowskepomersiie
Ireland Noord-Holldnd Niedersachsen Brandenburg
England Nederland Berlin \ wojewddztwo mazowieckie
Cymru / Wales 1 Poiska

Utreche._/

Iulnnd/\[ Nohlr_dmumWen/alzn wojewddztwo lodzkie Bonupced
\ imburg hlan :
\Belgié - Belgique Deutschland.so¢hsef wojewddztwo opolskie Wojewdditwo lubel:
N Belgien thysien wojewddztwo slgskie >
Hauts-de-Frarice,.. . —
Alderney Létzebuerg Cesko wojéwddztwo malopolskie
“Saariant
Jersey yormande it R
i v ~ sl K
lle-de-France Boden-Wirttemberg ovensKko,
Bretagne { ( Niederosterr ’\/ 3aKophamcexa o
Pays de la Loire Schaffhiousen ) o
4 0 mousen, e PN Burgepland /M
Schweiz/Suisse/, O\St\e"euh Magyarorszag
/
France []Sviueul;vjzr‘aj\// Genten o /
vaﬂaly Friuli Venezid Giulia i Ronl
Lenatiie Lombardia Veneto” Slovenija \
Nouvelle-Aquitaine > "
Piemonte k/
Emilia-Romagna
Provence-Alpes-Cételd Azur San Marino Cp6uja
Occitanie Monaco s -
~Principado de Asturias A 0SCONa. pmarche
Euskadi Umbria,
Golicla Andorra .. Italia Kosové / Kosovo L
J Lo Rioja
Castillay Ledn Catalunya O lise Cesepna
> Aragén MakegoHuja
Campania PvElo Shqipéria—
W Bosilicata
rtugal 5 18 Sardegno/Sardigna
! Comunita] 1ana  jjjes Balears
Espafia 1
Calabria EAAGSa
Region de'Murcia g
5 Andalucia b
Ceuta i Malta

wojewddztwo lubuskie




a4 cneosc What is AI4EOSC

e AI4EQSC provides a user-friendly workbench and toolbox for developing and running Al models,
tightly integrated with the EOSC ecosystem (and now available for new users).

o AI4EQSC is building a platform (https://dashboard.cloud.ai4eosc.eu),
o and the Al40S software stack which powers it.

e AI4EQSC is not focused on developing Al algorithms, but on helping researchers build their Al
models and transforming them into services

o Exploiting transparently already existing compute resources in EU e-Infrastructures

e Steps towards more FAIR, robust and trustworthy ML/AL models

o Federated learning beyond privacy scenarios
o MLOps and monitoring in production, drift detection
o Rich model provenance metadata covering the whole ML lifecycle

AI4EOSC | Alvaro Lépez Garcia
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a1 cneosc A distributed and federated platform
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A4 cneosc  Background, ecosystem, collaborations

2016 2017 2018 2019

o

INDIGO - DataCloud

INDIGO-DataCloud
PaaS-based cloud

solution for e-Science
o

uDocker
PaaS Orchestrator

2020 2021

DEEP Platform and services

Infrastructure Manager
Identity and Access Manager

DEEP 1 platform
DEEP 2 platform

DEEP-Hybrid-DataCloud

Hybrid DataCloud
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\
\

Al4 | D EeOoSsC

“~~iMagine

2022 2023 2024 2025 2026

DEEP 3 — AI4EOSC platform
Al40S — platform agnostic software stack

AI4EOSC
Enhanced Al Platform for the #EOSC
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I 7DE0SC ¢ SIESTA cHeosc cancer
" neoscC |RAISE  gneosC  Blue-Cloud2026
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I
I
: iMagine platform, powered by Al40S
D e

iMagine (powered by Al40S)
Al imaging platform for aquatic sciences
°
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Not a lonely journey

(@)

(@)

(@)

(@)

O

Notably collaborations with other INFRA projects

iMagine: Deploying customized AI4EOQSC/AI40S
platform

BlueCloud: Federating BlueCloud and AI4EOSC
platforms allowing scientists to access their BlueCloud
data environment

RAISE: Accessing RAISE data from AI4EOSC platform
SIESTA: Exploiting FL capabilities for sensitive data
Skills4EOSC: FAIR ML/AI definition

QOutside the INFRA realm

EASiNet: EU-funded projects on Al and cybersecurity

FlexiGroBots: FAIR and data management

And with industry:

Flower.ai: Code contributions, participation in pilot
programmes, FlowerLLM,

MONAI FL and NVIDIA FLARE: Model compatibility
EOSC DIH: collaboration with various SMEs

AI4EOSC | Alvaro Lépez Garcia
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a4 cneosc  Objectives and indicators

Custom platforms for different use cases e AI4EOSC and iMagine platforms operational

Feature rich services and platform to build and
deploy custom Al applications in the EOSC

Integration with EOSC-core services e Integration with AAI (EGI Check-In)

Inclusion of new infrastructure providers e ML models as services via OSCAR, IM, AI4EOSC

Support for buiIding Al systems on e Federated learning (collaboration with NVIDIA

. .. . . Operational components, integrated in the
distributed datasets, with a particular focus : - -
platform at TRL >=7

on federated learning e Additional tools (pycanon, Frouros) at TRL 9

and Flower.io) and distributed learning

Services to compose Al tools, enabling the Operational framework and platform with e Work in progress, composite Al prototype
development of complex data-driven Al composite Al capabilities available (WP5)
applications Documented MLOps principles e MLOps pipelines In progress

Al exchange/hub in the context of the EOSC, Al/ML/DL marketplace in EOSC portal

enhancing and increasing the application offer Inclusion of domain specific metadata
g g PP Interoperable assets with other initiatives

currently available Deliver of best practices, training, etc.

AI4EOSC platform in EOSC portal (link)
Metadata: In progress

Interoperability: In progress

Extensive training with users

Extend the service offer and the capabilities e Ongoing (RAISE, BlueCloud)
Joint use cases with ongoing EOSC projects

being offered through the EOSC portal, with
focus on Al

: ' _ e Participation in INFRAEOSC and WinterSchool
Cross-project events, involving users _ .
e 2 X-project workshops, online workshops

AI4EQSC | Alvaro Lépez Garcia


https://open-science-cloud.ec.europa.eu/resources/services/eosc.ifca-csic.ai4eosc_platform

a4 cneosc Al/ML application development lifecycle

Data &
Labels
> Create/update > Train/test Monitor
model model model
[
R:;ELEETEE J Repeat until reaching
P N the desired accuracy
‘L Model <—‘
repository Evaluate
e Pa—
Share model model v
Serve
model

AI4EQOSC | Alvaro Lépez Garcia




14 cneosc  Services for Al/ML development

Dev tools: sandbox and online IDE s

Create/update | Train/test Monitor
model model model
L
Reference
R Jeat’ il reaching
Models - 4
wne d¢ red accuracy
— Model <= -
= A4 oneosc & Abvaro Lopez o o —
reposttory Evaluate
' Shy del———) model
Deployments & riodel
Serve
model
- mm deesroc generic dev 0 o Lvsnogry ® 3 redetont e -
a 2 .
fp— = 8Dz Eg-00-HBnI-Classite Stion-T 0
Computing the predictions
1508 10 998 how your net perdorms on Unseen TesT. data. We wil hids s ttoral i 3 parts Gepending on whether you want
« Predictflepaths o
« Prodet
Al4 | CHeosc 2 Alvaro Lopez Garcia S
s must o cranged by the e
Module &
inport matplotli.pylas as pit
Modules / Plants species classifier o ta PRRSSEISE
: taport Load tnage, Losd data ad_class_name
taport pred
el
Build status License Created
Plants species classifier
Apache 2.0 2019-01-01 -
Classify plant images among 10K species from the iNaturalist dataset
paths. tinestors = TESTAW
The deep learning Vl‘mlu\lon has brought slgmﬁcan. advances in a number of fields [1], primarily linked to image and Categories
ch nage tasks like the ImageNet Large Scale Visual i = ol Lad e et e A L i
Qbaumge [2] has resulmd in a reliable way (o compare top performing architectures. m m
The use of deep learning for plant classification is not novel [3, 4] but has mainly focused in leaves and has been B s ey R ok P el Fdids o e 4
restricted to a limited amount of species, therefore making it of limited use for large-scale biodiversity monitoring o
purposes - infervnce B precrained | :
This Docker container contains a trained Convolutional Neural network optimized for plant identification using images. L . image classification K« apiva | code-server e PR v N S e LA v VUL AT O YON ST
The architecture used is an Xception [5] netwark using Keras on top of Tensorflow. A detailed article about this network Loading ctass nanes.
and the results obtained with it can be found in [6]. .
Additional Resources o Predicting a datasplit txt file
The PREDICT method expects an RGB image as input (o the url of an RGB image) and wil return a JSON with the top 5
predictions Get the code Here we are going 1 compute th s and 2 . faon He o retieve them

Deploy code-sarver

The original training dataset was the great collection of images which are available in PlantNet under a Creative- O cithub # Dockerhub for your tear J u py t e r
. i your team

SPLIT hane e

Common AttributionShareAlike 2.0 license. It consists of around 250K images belonging to more than 6K plant species

of Western Europe. These species are distributed in 1500 genera and 200 families.
Get the data

A new iteration of the application has been trained using plant images from iNaturalist. This dataset has around 4.4M

observations with 7M images from 58K worldwide species. We have restricted our training to the 10K most popular € Dpataset
species. Bred_Lsb, pred prob = predictnodal, X, cont, top KeTO? X, f1lesade
nred dict( vt
imple oWz ® Fyrondie Vodw Comenand @ Ln1.Gol1 30 Computing preccins oy

This service is based in the Image Classification with Tensorflow mode!.
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Services for Al/ML development

Data &
Labels

Model marketplace and dashboard

Al4 | cHeosc

Marketplace

Useful links &3

Identity and Access
AI4EOSC documentation
Project page

Storage

Status

Experiment tracking

_ Al cneosc

The AI4EOSC dashboard is a service
provided by CSIC, co-funded by AIJEOSC

Termsofuse  Privacy policy

v1.7.1

viarkeplace &

Tools

@ Dogs breed detector

Identify a dogs breed on the image (133
known breeds)

Trainable Inference Pre-trained

» Train an image classifier

Train your own image classifier with your
custom dataset. It comes also pretrained
on the 1K ImageNet classes.

Trainable Inference Pre-trained

@ Seed species classifier

Classify seeds images among 700K
species.

Trainable Inference Pre-trained

@ DEEP OC Massive Online Data
Streams

Deep learning for proactive network
monitoring and security protection.

Trainable Inference

@ Plants species classifier

Classify plant images ameng 10K species
from the iNaturalist dataset.

Trainable Inference Pre-trained

@ Upscale multispectral satellites
images

Upscale (superresolve) low resolution
bands to high resolution in multispectral
satellite imagery.

Trainable Inference Pre-trained

cloud.ec.europa.eu/resources/services/eosc.ifca-

https://dashboard.cloud.ai4eosc.eu/

Al4 | ODeosc

Module

Marketplace / Object Detection and Classification with Pytorch

networks (Faster R-CNN ResNet-50 FPN Architecture [1]) that were already pretrained on
the COCO Dataset. The code uses the Pytorch Library, more information can be found at
Pytorch-Object-Detection.

The PREDICT method expects an image as input and will return a JSON with the
predictions that are greater than the probability threshold. Let's say you have an image
of a cat and a dog together and the probability output was 50% a dog and 80% a cat, if
you set the threshold to 70%, the only detected object will be the cat, because its
probability is grater than 70%.

This module works on uploaded images and gives as output the rectangle coordinates
x1,y1 and x2,y2 were the classified object is located. It also provides you the probability
of the classified detected object.

& Login - Register

Bulld status License Created
Object Detection and

Build Status MIT 2019-10-17
Classification with Pytorch
A trained Region Convolutional Neural Network (Faster RCNN)
for object detection and classification.
This is a plug-and-play tool for object detection and classification using deep neural Categories

Y srvce K- procn |
an arEn
oz azmn
an

Additional Resources
Get the code

O Github

# Dockerhub
Get the data

8 Dataset

Share model

Create/update Train/test Monitor
model model model
Repeat until reaching
the desired accuracy
Evaluate
model
Serve

‘ model

aph Nodes

fime

Queued deployments CPUs CPU Mhz Memory MB Disk MB GPUs

& Alvaro Lopez Garcia

urce/day) @

https://open-science-

The AMEQSC dashboard is a service
provided by CSIC, co-funded by AI4EOSC
Terms of use Privacy policy

¥1.5.1-44-91964083

CPUs {z}

Used 747 of 47857

Memory [11]

775GiB of 95337GiB

l

Disk (@)

1601

J

6GiB of 43590GiB

GPUs [5}

Used 0 of 3776

csic.aideosc_platform

AI4EQOSC | Alvaro Lépez Garcia
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a1 cneosc  Services for Al/ML development

Al4 | ODeosc

Module &
Mo
Deployments
OBSEA Fish Detection s
Useful links (2 Build Status

Arbased fish detection and classification algorithm based on YOLOVE. The model has been finetuned to
detect and classify fish at the OBSEA underwater observatory.

Identity and Access

AMEOSC documentation obsea_fish_detection is an application using the DEEPaa$ APL.

Write additional information for your users (how to predict, how 1o retrain, dataset description, training description, etc),

Project page

Storage
Status

Experiment tracking

- A cneose

‘The AI4EOSC dashboard is a service
provided by CSIC, co-funded by AIAEOSC

Temsofuse  Privacy policy

£ Alvaro Lopez Garcia

Licensa Created
mIT 20231129
Categories
Additional Resources
Get the code
©Q Github  Dockerhub

Get the data

© Dataset

Deploy via the L

v154 0

100

Chromis chromis

300

AI4EQOSC | Alvaro Lépez Ga
0 100 200 300

400

=

56 Unknown

500 600

fis

. C >
Deployment: standalone service o

Create/update Train/test

I
Reference J

Models

Model
repository |

model model

Monitor
model

Repeat until reaching
the desired accuracy

Evaluate

s, L3
< H IM Dashboard
(=]

Share model———— model

Infrastructure Manager Dashboard.

Use a cloud orchestrator to deploy and configure complex virtual
infrastructures

Z5, Logio with EGI Chock-in

Available Topologies

R

Infrastructure
Manager

T calls.
Curranty you are brawsing the

versions

Gl /v2s cetvaan

2@l / ot avaiiabic 4P versions
debug

EZBl /v2/debug) Rotum detbug infarmation f anabied by APL
models

e B . iz and -

(258l /v2/models/obj_detect_pytoreh/ Ratum modss motadata

machine learning madels. By using the DEERaaS ARl users can easiy run a REST AR in front of

Tor thes APL, & t00l ENAL 21loHS Yol 10 VISUSHZE 81 ACEFSCE WILh INe APY 51! the Undenying made

15



A1 cneosc  Feature timeline

2022

Projects start
Migration from legacy

components and
adaptation of user tools

AI4EQOSC | Alvaro Lépez Garcia

2023

Customizable platform
deployments

Federated learning
Enhanced interactive
development
environments

Updated data science
templates

Initial version of composite
Al tools

Federated multi-site
platform deployments

2024

Fine-grained platform
usage reports

Serverless Al as a Service
for sync/async inferences

Provenance model and
metadata for ML systems

Experiment-centric
dashboard

Streamlined deployment of
Al models as services

Online annotation tools

MLOps pipelines + drift
detection services

2025

R

Full integration with other
EOSC storage systems and
repositories

Full Automation of
resource provisioning

Integration with EOSC-node
components

Integration with wider set
of Cloud storage systems

19



1st SYMPOSIUM
OF RESEARCH INFRASTRUCTURES

RESEARCH INFRASTRUCTURE AND EUROPEAN OPEN SCIENCE CLOUD (EOSC)
IN THE HORIZON EUROPE RESEARCH INFRASTRUCTURE WORK PROGRAMME

Al4 | N EO0SC

Wrapping up
The symposium focuses on highlights
Horizon Europe's support for Open Science,
showcases relevant funded projects,
educates National Contact Points, and

encourages global research infrastructure
dialogue.

FAIR and open science success stories D, SP
o Institute of Health Carlos Il (ISCIII)

and opportunities ~ Av. Monforte de Lemos, 5

Pavilion 13, Ernest Lluch Auditorium

AlI4EOQSC impact and vision with regards
to the EOSC

P/ REGISTER NOW >>

CONTACT THE ORGANIZER
AI4EOSC | Alvaro Lépez Garcia LAURA MOHEDANO,

Imohedano@isciii.es



an cneosc  FAIR and Open data success stories

An opinionated example

e Problem: Lack of quality (and quantity) data to build
a robust ML model

e Solution: Use existing FAIR and open data to
validate hypothesis (e.g. inference of water quality
parameters from decentralized data) before scaling
experiments and performing fine-grained field
sampling

AI4EQOSC | Alvaro Lépez Garcia

Contents lists av;

Water Research

journal homepage: www elsevier com/locate/watres
Estimation of high frequency nutrient concentrations from water m
quality surrogates using machine learning methods W

Maria Castrillo’, Alvaro Lopez Garcia

Insticuro de Fisica de Cantabria (UC - CSIC), v, Les Castros S/, 39005, San

ARTICLE INFO ABSTRACT

Artick histoey Continuous high frequency
Recelved 26 September 2019 management, Desgite the ach
Received in revised foem economically monitored in-si
A TRS——— estimations by means of data.

Acceped 7 January 2020
wailible caline 11 January 2020 are used a5 sumogates lo "'1'

Keywonds:
Warer monitscing Squared Ermar (RMSE] o up
‘Water quality computed, concluding that
Surogate parameters 10 worthy in terms af emror
Randoen forests

Machine leaming

1. Introduction

Waterbodies must maintain a good ecological and chemical
status in order to protect human health. preserve water supply and
safeguard natural ecosystems and biodiversity. The assessment of
the ecalogical starus of these warerbodies in a coherent and
comprehensive way would benefit from improving wter quality
monitoring programmes. (Voulvoul te, many
substances like major nutrients [m(mgen [ w\ and phasphaorus (P))
are mostly monitored by means of analytical discrete campaigns
with low sampling frequency. Nutrient monitoring is of great
importance o reduce the risk of eutrophication, a water quality
problem that leads to numerous negative impaces like public health
issues, fish mortality and unhealthy ecasystems, among athers.
Eutrophication modelling and forecasting would be improved with
the collection of in-situ data on a real-time basis that could be
assimilated info dynamic models.

Grab sampling has numerous drawbacks like delays in data
acquisition, high costs and difficulty to detect events that take place
during the time interval between two samplings. The cenvenience
of using on-line, reliable and cost-effective sensors to monitor

* Cormesponding authar

E-mal addresses M. Castriflo alags
[AL Garcla)

htps: ok org/ 101016 | watres 15000

00431354/ 2020 Elcevier Lit Al ights reserved

Water Research 246 (2023) 120726

ELSEVIER journal www.elsevier.

Contents lists available at ScienceDirect

Water Research

Deep learning based soft-sensor for continuous chlorophyll estimation on [

decentralized data

Judith Sainz-Pardo Diaz, Maria Castrillo , Alvaro Lépez Garcia

Instituto de Fisica de Cantabria (IFCA), CSIC-UC, Avda. Los Casiros s/n, Santander (Cantabria) 39005, Spain

ARTICLE INFO ABSTRACT

Keywords Monitoring the concentration of pigments like chlorophyll (Chl) in water-bodies is a key task to contribute to

Chlorophyll monitoring
‘Water quality
Soft sensor

their conservation. However, with the existing sensor technology, measurement in real-time and with enough
frequency to ensure proper risk management is not completely feasible. In this work, with the concept of data-

driven soft-ser

ing, three

Deep learning.
Federated learning

the concentration of Chl in two tributaries of the River Thames. Data driven models, specifically neural networks,

features are used three ones to estimate

are used with three learning approaches: individual, centralized and federated. Data reduction scenarios are
proposed in order to analyze the performance of each approach when less data is available. The best results in the
training are usually obtained with the individual approach. However, the federated learning provides better
generalization ability. It was also observed thatin most of the cases the results of the federated learning approach
improve those of the centralized one.

1. Introduction

Freshwater is an essential resource for life, given that human well-
being and ecosystems health depend on the quality and availability of
water. However, water bodies are increasingly coming under pressure,
leading to water scarcity and a deterioration in water quality. In
particular, climate change, unpredictable weather patterns and droughts
are contributing significantly to the strain on the availability of fresh-
water arising from urban development and agriculture (Visser et al.
2016; Glibert 2020). Among the issues concerning water quality
degradation, nutrient pollution causing excessive growth of algae, a
phenomenon called eutrophication, poses a significant challenge to the
‘management of inland water bodies, threatening the availability of safe
drinking water. Eutrophication and Harmsul Algal Blooms (HABS) sup-
pose not only environmental, but also societal and economie problems,
that are taking place in many natural and artificial water-bodies around
the world, like rivers, lakes and reservoirs (Jin et al., 2019 Barros et al.
2019).

Monitoring plays a key role in the contribution to water sustain-
ability, helping not only to ensure the compliance with limit values, but
also to trigger immediate responses as well as for validation of the
control measures in place, among other applications (Chorus and Wellcer
2021). Recently, the last United Nations' (UN) report (United Nations

* Gorresponding author.
E-mail address: castrillo@i

unican.es (M. Castrillo).

hitps://doi.org/10.1010/] watres.2023.12

and Department of Economic and Social Affairs, 2022) about the global
progress on the 2030 Agenda for Sustainable Development has recog-
nized that the lack of monitoring, especially in the poorest countries, is
limiting the identification of water quality issues at an early stage, and
therefore the implementation of mitigation measures before severe
deterioration occurs. However, with the existing sensor technology a lot
of crucial parameters (Le. nutrients, pigments, micropollutants, etc.)
cannot be monitored in real-time and with enough frequency to ensure
proper risk management. In the case of HABS, to date there exists bar-
riers to detect them even at the first level of an early warning system: the
quantification of biological activity (Almuhtaram et al,, 2021). Algae
and cyanobacteria automatie monitoring has been generally carried out
by means of in vivo fluorometry, which quantifies the concentration of
pigments like chlorophyll (Chl) and phycocyanin. In sifu submersible
fluorometers directly measure the fluorescence of the pigments present
in cells, being able to easily collect large amounts of data and to make
vertical and horizontal profiling. For some applications, the fluorescence
‘measures may be enough, while for others a correlation with in vitro
‘measures s required, in order to convert florescence data into biomass
concentration and to determine the range of application of the fluo-
rometer. In any case, portable fluorometers are not economical sensors
and require proper maintenance due to dirtying of the optical compo-
nents, constricting the deployment of multiple sensors to cover the

Received 20 April 2025; Received in revised form § September 2023; Accepted 9 October 2023

Available online 14 October 2023

00431354/ 2023 The Authors. Published by Elsevier Ltd. This is an open aceess article under the CC BY license (http://creativecommons.org/licenses by/4.0/).




a1 cneosc  Added value for data producers

An opinionated example

e Problem: Scarcity of data

e Possible added value service: Generative and/or
diffusion models based service to increase the
training dataset with realistic examples

AI4EOSC | Alvaro Lépez Garcia
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Improving detection of asphalt distresses with deep learning-based
diffusion model for intelligent road maintenance
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ARTICLE INFO ABSTRACT

Keywords Research oo raad infrastnacture structural bealth monitoring is critical due to the increasing peoblem of dete-
Computer vision riorated condstions. The traditional approach to pavement distress detection relies on human-based visual
e lmarmisg iom, a time. ing and labor-i ive method. While Deep Learning-| baedcmpmrwmnqmms
Favament datze deseicn are the most promising approach, they face the challenges of reduced performance due to the scarcity of labeled

Rosd musmsenssce
]

data duc, high annotation costs misaligned with engineering applicatians, and limited instances of minosity

—— defects. This paper introduces a novel generative diffision model for data sugmentation, creating synthetic
images of rare defects. It abio investigates methods to mhance image quality and reduce production time.
Compared to Generative Adversarial Netwarks, the aptimal configuration excels in reliability, quality and di
versity. Afier incorparating synthetic images into the baining of cur pavement distress detectar, YOLOVS, its
muean average precisian has been enhanced. This computer-ided systern enhances recagnition and labelling
efficiency, promoting intelligent maintenance and repairs.

1. Introduction

Munitoring and evaluating pavement health status based on road
surface distresses is vital for civil engineers io esiablish necessary
ce, ﬂm:by ; ing public ion safety (Hou
, (Lee e 1. Alse, road infrastructure is crucial for
economic gmﬂ\ :uahllug investment, supply chains, and efficient,
accessible, and reliable nationwide mobi i
reduction (5= .
rapidly intensify due to the effects of heavy traffic, material aging, and
severe changes in the environment (40 et 2023). Traditional in-
spection, which involves expert engineess manually recording and
amessing p itians for safety and Lis
le=z p du |oiu [ Ibar-intensive, and axp
mature {Chu et al, . Anpther more modemn approach involves the
use of wphl:ll:nled dm collection vehicles with automatic algorithms,

non-intrusive computer vision techni For

distress recogniticn has led to a significant surge m 10 the benefcial
impact on road agencies, road wsers (Sul z020) and the envi-
ronment [Xu et 2021a). Computer Vision systems based on Deep
Leamning can provide enriched information te achieve a high-Jevel un.
derstanding of objects and events present in a scene, including auto.
mated post.construction quality assessmen: for defects in road
inspection using visual data (£ ). These vision-based sys-
tems are incorparated as 4 recognition engine in GISike tools. Gen.
tagged road images are uploaded, passed through the medel te obtain
detections and distress types, and represented, even with cther pave.
ment condition indices, maintenance budgets, etc. These innovative
tools enable the design of strategic roads maintenance plan, offering
enhanced pavement serviceability with lower fuel consumption,
reduced traffic congestion, greater safety and a lower carbon Footprint
due to prompt ion actions, respectively. The i of

bt their acquisition and operation casts are pensive, often
ex::edms 1)|.e lmumi budgets of road maintenance administrations
[LEET e . Additionally, the acceleration of road infra-
structure development underscares a pressing need of research.

Given these points, the widespread adoption of deep learning-based

" Comespanding astbar.
E-mail address: s

testing toels will not anly ensure cfficient maintenance
management, timely fault detection, and eptimal facility utilization, but
will also lead to a reduced i fior human

computer-aided approaches for Structural Health Monitoring are also
used in other Felds, such as the recognition of defects in bridges from
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aln cneosc  Al4EOSC impacts

e New horizontal and thematic services in the EOSC Exchange
o Al/ML generic (AI4EOSC platform https://dashboard.cloud.ai4eosc.eu) or community specific (e.qg.
iMagine https://www.imagine-ai.eu/ and https://dashboard.cloud.imagine-ai.eu/)
e Transforming development of Al models for science in the EOSC
o Towards more FAIR, robust, trustworthy models
o Foster federated collaboration (i.e. FL) and exploit distributed nature of the EOSC
o Best practices for development Al and ML models
e Improvement of robustness of Al systems -> Trustworthy Al
o MLOps infrastructure and services for Al scientists
o Drift detection tools and services to assess data/model/inference validity
o Provenance of models (reproducibility), model metadata
o FAIR-ification of ML assets
e Relevant outcomes so far
o Al platform for the EOSC (AI4EQSC platform) as a generic/horizontal VRE
m Integrated popular IDE environments (JupyterLab, Visual Studio Code)
m Advanced ML features: federated learning, homomorphic encryption, privacy tools
m Composite Al, cross discipline pipelines, serverless platforms
m Software stack (Al40S) to build customized Al platforms
o Best-practices documents for the Al community of practice in the EOSC

AI4EQOSC | Alvaro Lépez Garcia
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a4 cneosc AIAEOSC vision in a nutshell 05 POLICY BRIEF

(CALL: HORIZON-INFRA-2021-EQSC-01
TOPIC: Innovative and customizable services for EOSC
PROJECT: AI4EOSC ~ Artificial Intelligence for the European Open Science Cloud

PROJECT WEB SITE: hitpsiaideosc.eu/
CRANT NUMBER: 101058593

DATE: 31st October 2023

SCOPE OF THE POLICY BRIEF

licy brief enables EU-funded projects contributing 1o the advancement of the Eurapean Open Science
Clod (EOSC) 10 repert on progress " provide input ot furher policy analysis and development by the

e AI4EOSC aims to deliver an enhanced platform (and software) to build Al models

Policy background:
The European Open Science Cloud (EOSC) is a flagship EU initiative to deepen Open Science practices

o Qur focus is on the tools, not on the models (e.g. Al VRE) T e B e T AR

data space for sc\ence research and innovation which shall be fully articulated with the other sectoral data
spaces defined in the strategy.

Overall progress is steered by the EOSC tipartite governance involving the Union represented by the

Enropean Commission, the participating countries represented in the EOSC Steering Board and the research
O a p | eve O pl I Ie n ) p rO O ypl n g a n ra | n I n g community eprsesed by the EOSC Assciation. Th second phas ofdevelopment of EOSC (2021, 2030)
es ontext of n Co-prog

grammed Partnership, which brings together the
ind the EDSC Association

u:\[cmr Roscnrch :md Innovation ALenda {SR]-‘\) c0- deve]aped \l'l[h the enme EOSC
as (AA)

o Large scale training to be handed over to HPC via fast-track approach N S

L. Open science becumes the ‘new normal’, by ensuring that open science practices and skills are
ewarded and ta

N M M M M 2 Rse:nhrsmnsml sly find, access, reuse and combine resuls, through the definition of
o Fostering an Al community of practice within the
3. A federated infrastructure under community governance enabling open sharing of scientific results is

deployed and sustained

Oger:tmnnl Objectives (00):

e EOSC as a unified approach for common challenges i o ey

categories of e publc and private) (oased on 3 govemace stnlcmre representa
-

o Communication channels towards research communities and RIs gt ififfffff e
Unified EOSC dissemination strategy °““
Trust and security (and reputation) B —
Training and skills -> lack of harmonised content
Infrastructure access, resource and service sustainability

o Legal and ethics, rules of participation, etc.
e [Effective cross-domain collaborations outside Rl expertise

o Involve different expert from different domains is key to success (esp. in Al)

o Qur success story: iMagine (cf. talk this afternoon)

© O O O
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https://zenodo.org/doi/10.5281/zenodo.10081929

Al4 | &N EO0SC

Open call for new

USE CASES

AI4EOSC is accepting applications for
new use cases that want to accelerate
their Al model development in the EOSC

aideosc.eu


https://ai4eosc.eu/use-cases/first-open-call/

Thank you for your time!

Al4 | COE€0SC

Funded by
the European Union

y m AI4EOSC

aideosc-po@listas.csic.es
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