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Elettra: AI pioneers since 1995

ü First intelligent system 
developed on the 
SuperESCA beamline.

ü Technologies later 
adopted at ESRF 
(Grenoble).

ü Automatic optimization of 
the synchrotron light 
beam.

ü Elettra was already 
applying AI to 
optimize beam 
quality 30 years ago.
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Recent projects and strategy

ü AIPATH (2019-2020): AI roadmap, 
pilot cases, chatbots.

ü EAI Project (2025-2027): AI services, 
LLM portal, policy.

ü AI4UO: Support for research 
infrastructure user offices through 
virtual assistants.

ü BEAM: AI applied to accelerator 
optimization (troubleshooting 
assistants, reinforcement learning for 
orbit optimization).

ü Elettra develops operational AI 
solutions.
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The Data Lake: The Foundation for All 
Modern AI

ü AI means Data, Computing 
Power, and Algorithms.

ü Scalable and secure 
lakehouse architecture.

ü Interoperable scientific 
formats (TIFF, HDF5, CIF, 
etc.).

ü Already operational, FAIR, 
and integrated with AI tools.

ü Without data, AI doesn't 
exist. Our Data Lake is 
already ready, operational, 
and fueling our AI models.
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Datalake Applications: enodo.elettra.eu
LLMs for Automatic Data Description
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AI for data processing and web 
visualization: STP3

ü CT analysis.
ü SYRMEP beamline.
ü Modular Adaptive 

Processing 
Infrastructure (MAPI): 
ultra-high-
performance 
architecture 
developed in-house.

ü Extensive use of AI 
throughout the 
pipeline.
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Elettra and the Health and 
Biotechnology sector

ü Compressive Sensing for Elettra 2.0's SYRMEP_LS.
ü Develop advanced compressive sensing techniques to optimize 

data acquisition on the SYRMEP_LS beamline (biomedical 
imaging).

ü Improve diagnosis of asbestosis, mesothelioma, and lung 
cancer.

ü Reduce scanning times and X-ray exposure. AI-driven sparse, 
dynamic, and conditional scans and in-painting algorithms for 
data reconstruction with intelligent masking of critical areas.

ü Reduce acquisition times by up to 50-66%, improve image 
quality, and increase patient safety.

ü Collaboration with healthcare organizations, universities, 
industry, and other research centers.
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Compressive Sensing
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AI to guide acquisition, reconstruction, 
for segmentation and recognition.
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Elettra Artificial Intelligence

ü We have the 
infrastructure 
needed to host 
and grow AI with 
full data 
sovereignty and 
control.

ü Local GPUs, 
custom LLMs, 
RAG pipelines.
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gpt.elettra.eu applications
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< email edit assistant

email cyersecurity assistant >
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The importance of AI training

ü 230 employees trained in the 
use of AI, particularly 
generative AI, starting in 2024.

ü Three internal courses open to 
all staff.

ü Excellent feedback and high 
participation.

ü We have already sown AI 
culture internally. This creates 
fertile ground for innovation 
and widespread adoption.

ü This generates ideas for pilot 
projects.
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AIRL Model: AI Readiness Level

ü AI Readiness Level 
(AIRL) model.

ü Developed in 
collaboration with 
MIB School of TS

ü Measures the AI 
maturity of Italian 
companies.

ü Based on an empirical 
study with 237 
managers.

ü A useful tool for mapping 
and supporting AI 
adoption in the business 
world. 13
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Research on LLM applications
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ü Elettra continues to 
research the 
practical
applications of the 
LLM in coding.

ü Elettra believes in 
the synergy
between AI and 
quantum 
computing, which
will have a 
significant impact 
on scientific
computing.
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Agentic Publication: Future of Science
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Elettra and the Smart Factory

ü Remote control systems and 
the use of telepresence robots 
have allowed us to remain 
operational even during the 
lockdown.

ü Intelligent robotics:
ü Autonomous systems based 

on ROS and SLAM, automatic 
docking, and intelligent 
navigation.

ü Autonomous vehicles for 
indoor logistics based on AI 
and vision.

ü Evolution towards humanoid 
systems for complex 
environments.
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The Largest Robot in the World
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Architecture an Operator Training Interface
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CERN for AI
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Concluding remarks

ü AI is a technology transforming all strategic sectors, spanning 
healthcare, industry, energy, and science, with a significant 
impact on competitiveness, sustainability, and attractiveness.

ü AI stands for Data, Computing Power, and Algorithms. This is 
why Elettra has developed a FAIR Datalake, which is the 
foundation for fueling the development of AI algorithms.

ü Elettra recently launched the EAI Project to refine its strategy 
and enable its employees to safely use generative AI tools that 
run locally to process internal and confidential documents 
securely and ethically (ISO27001, AI Act Compliant). This is 
achieved by investing in infrastructure and training.

ü Elettra has an expandable infrastructure and advanced expertise 
in AI applications and AI training that it can make available to 
regional organizations.
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CALL FOR PARTNERS: 
Partner with us to build the future of scientific research. 
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1 AGENTDOC

Manuali Intelligenti basati su Agentic 
Publications

Documenti tecnici e protocolli operativi 
trasformati in sistemi interattivi guidati da agenti 
AI. Il contenuto diventa interrogabile e adattivo: 
gli utenti esplorano procedure e dati tramite 
interfacce conversazionali con LLM locali.

PMI tech · Università · Aziende e-learning · Sviluppatori 
AI

2 AI SHIELD

Cybersecurity Intelligente per 
Infrastrutture Scientifiche

Soluzioni avanzate di cybersecurity basate su AI 
per rilevamento automatico di phishing, 
anomalie di rete e intrusioni. Sistemi explainable 
AI e LLM locali proteggono grandi ecosistemi di 
dati scientifici secondo standard ISO 27001.

PMI cybersecurity · Università · Laboratori di ricerca

3 MEGACONTROL

Architetture MCP per Sistemi Hardware 
Complessi e Digital Twin

Nuove architetture software basate su Model 
Context Protocols per orchestrare sistemi 
hardware complessi con digital twin intelligenti. 
LLM integrati abilitano interfacce operative 
avanzate e Rapid Application Development per 
sistemi di controllo distribuiti.

PMI tech · Ingegneria sistemi · Contractor infrastrutture
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CALL FOR PARTNERS: 
Partner with us to build the future of scientific research. 
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4 Q-MAT

Quantum Materials Acceleration

Algoritmi quantistici e metodi ibridi quantum-
classical integrati con dati sperimentali delle 
beamline di Elettra per accelerare la scoperta di 
nuovi materiali avanzati: proprietà elettroniche, 
magnetiche e strutturali identificate in tempi 
drasticamente ridotti.

Università · Aziende materiali avanzati · Lab quantum 
computing

5 SECUREDATA

Infrastrutture Avanzate per Big Data 
Sensibili

Pipeline distribuite, gestione avanzata di 
metadati e architetture modulari per grandi 
volumi di dati scientifici e sensibili. Integra 
Compressive Sensing per acquisizione efficiente, 
garantendo scalabilità, sicurezza e piena 
tracciabilità dei dataset.

PMI IT · Data engineering · Aziende tecnologie avanzate

6 SINCROBOT++

Robotica Intelligente per Logistica e 
Ispezione

Sistemi robotici autonomi basati su ROS per 
logistica, trasporto interno e ispezione tecnica in 
ambienti complessi. Computer vision, fleet 
management e integrazione con LLM consentono 
supervisione intelligente e nuove modalità di 
interazione uomo-robot.

PMI robotica · Università · Industria automazione



Thanks! Questions?

roberto.pugliese@elettra.eu
george.kourousias@elettra.eu


