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Sncratione Elettra: Al pioneers since 1995

Trieste

Automatic Alignment of a Synchrotron Radiation Source Beamline
using Intelligent Systems

/ F i rSt i n te I I i e nt S Ste m S. Olof Svensson®, Roberto Pugliese®
g y *European Synchrotron Radiation Facility, BP220, F-38043 Grenoble Cedex, France
d eve I O p e d O n th e bSincrotrone Trieste S.C.p.A., Strada Statale per Basovizza 14 km 163.5, 34012 Trieste, Italy
. ABSTRACT
S u p e r E S C A b e a l I I I I n e - Synchrotron Radiation (SR) sources in general, and the new third generation SR sources in particular, deliver very intense
X-ray beams with very low divergence. However, due to small shifts of the stored electron beam position caused by re-

optimisation of the closed orbit after shutdowns, the beamlines must be regularly re-aligned in order to deliver optimum
performance. Since the beamlines generally contain complicated optical elements, such as X-ray mirrors and

L]
/ | e C h n O I O g I e S | a te r monochromators, the alignment procedure is difficult and time-consuming.

Automatic beamline alignment has been envisaged in order to more constantly keep optimal performance of the beamline.
An Intelligent System approach has been chosen to face the complexity of X-ray beamline alignment. A knowledge-based

a d O pte d at E S R F system has been chosen for the development of the automatic alignment tools.
The developed tools have been applied to the Multi-wavelength Anomalous Dispersion (MAD) beamline of the European
Synchrotron Radiation Facility (ESRF). The intensity and the spot shape at the sample position, obtained by using a small
G re n O b | e 2-D CCD detector, were optimized by automatically aligning the main optical element, a bent cylindrical mirror that focuses

] the beam in both horizontal and vertical directions.

The developed automatic alignment techniques have been shown to robustly optimize the intensity and the focal spot shape
on the ESRF MAD beamline. A series of images of the beam shape showing the optimization will be presented.

/ A u to m a t I C O pt I m I Z a tl O n Of Keywords: Synchrotron Radiation, Intelligent Systems, Knowledge-based System, Optimization, Java
the synchrotron light .
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Figure 6: Optimization of the vertical offset (off_z).  Figure 7: Optimization of the horizontal offset (off_x)
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v AIPATH (2019-2020): Al roadmap,
pilot cases, chatbots.

v' EAIl Project (2025-2027): Al services,
LLM portal, policy.

v Al4UQO: Support for research
infrastructure user offices through
virtual assistants.

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

v’ Elettra develops operational Al
solutions.
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Elettra Offline Facilities Call for Proposals

Next Deadline for proposals submission:
to be announced

("Read more )

Proposal Information

« Proposal types

+ How to write a proposal
+ How to submit a proposal
« Proposal Evaluation

+ Proposal Rating

+ Proposal Review Panal

« Beamtime report and feedback

User Quicklinks
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Elettra: Protein Crystallography

Monthly submission
is open!

( Submit Proposal |

User Guide

Relocation of Security Guard - New Entrance for Elettra

New Pathway Completed Between Elettra Sincrotrone
Treste and Basovizza

Energy crisi
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act on user activities at Elettra

How to ship your sample

How to submit the Access request

Instructions on how to reach us
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Beamtime report and feedback
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Elettra User Buddy

Avirtual assistant based on generative Al for
Elettra User Office

| am Elettra User Buddy, a
helpful Al assistant for Elettra
User Office.

Hello! How can | assist you

today?
can | do an experiment?

To do an experiment at Elettra,
you can utiize the particle
accelerators, experimental
stations, and support
Ilaboratories available at the

Start New Chat
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Home Aboutus User Area

TwinMic (e

Research  Beamline Description

TwinMic
The uniqueness of X-ray Microscopy

Itis the complexity of analytical techniques that makes
moder X-ray microscopy unique due to the specific
interaction of X-rays with atoms in any kind of solid, liquid
or gaseous matter. Shorter wavelengths allow higher
optical resolution compared to visible light microscopy.
High X-ray penetration power gives ‘deeper' nsight nto the
specimen and avoids in many cases slicing as required for
electron microscopies. The electronic structure of atoms
provides each element a specific inger print that allows X-

identiy st
analytical techniques are even sensitive to sight
modification in the electronic structure of an atom by its
neighboring atoms, which can provide in addition a wealth
of information on the cheical speciation of your
specimen.

Xeray

Lightsources & Laboratories

elettra.eu

Do@m e =

Science  Technology  Ind

Specifications Info for Users ~ Safety

Research highlights

Asbestos in lung tissue

Asbestos is a potent carcinogen associated with mi
‘and lung cancer but s carcinogenic mechanisms a
understood. Asbestos toxicly is ascribed to its part
chemical characteristics, and one of them is the pre
‘adsorb iron, which may cause an alteration of iron t
tissue.

L. Pascolo et al, Scientific Reports 3, 1123, (2013)

Sealed Electrochemical Microcell

TwinMic: the European Soft X-ray Transmission and Emission Microscope

European scientists with highest expertise in X-ray microscopy,

diffractive X-ray optics, X-ray contrast technologies ai

complementary scanning and full-field imaging modes into a single instrument, which they named ‘TwinMic'. The mict

‘optical configuration and specimen environment, and scientists,
experimenter's requirements.

‘engineers and technicians continuously improve the

© h + ¢

TwinMic Beamline Assistant
Our virtual assistant is usign generative Al
and RAG to help you

8 months

Hi, I'm the TwinMic Beamline
Assistant! | have been
designed to support
researchers and technical staff
with information and guidance
on operating procedures,
scheduling, and equipment
use within the facility.

How should be my samples?

Analyses at TwinMic require
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v Al means Data, Computing
Power, and Algorithms.

v" Scalable and secure
lakehouse architecture.

v" Interoperable scientific
formats (TIFF, HDF5, CIF,
etc.).

v Already operational, FAIR,

Modern Al

and integrated with Al tools.

v" Without data, Al doesn't
exist. Our Data Lake is
already ready, operational,

... _and fueling our Al models.
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The Data Lake: The Foundation for All

Elettra Sincrotrone Trieste

@ Data Lake

Experimental

P

Beamlines

Scientific
Data Products
Access

Scientific
Papers
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LLMs for

Datalake Applications: enodo.elettra.eu
Automatic Data Description

enodo

Logged as [Georgios Kourousias]

O

New

Submit

Dataset type

Manuscript data v

Title

Dataset of XRF Compressive Sensing of Fungui

Uploader(s) Search:
Georgios KOUROUSIAS

File
I} _Fungus (1).zip ®
Next

Powered by VUO and Data@Elettra infrastructure (C) 2025

enodo

Logged as [Georgios Kourousias]

® ©)

New Extra Submit

Description

Dataset of files associated with a Manuscript entitled "XRF Compressive Sensing of
Fungus".

It was uploaded on 12/04/2025 by Kourousias Georgios

(george kourousias@elettra.eu).

The name associated with this archive indicates the person who uploaded it, not
necessarily the main author, curator, or principal investigator.

The data is hosted by Elettra Sincrotrone Trieste. The hosting repository allows for
download and in certain cases provides visualisation and processing services.
The automated file description suggests 2.69 MB (uncompressed) 4 files including
h5, png types.

This description was automatically generated by Enodo.

Its license is CC-BY-SA-4.0 unless defined otherwise.

Back Next

Powered by VUO and Data@Elettra infrastructure (C) 2025

@nogo

@ 2 3

New Extra Submit

Citation example

The real itton il be diplayed fer submision confrmation

Kourousias Georgios (2025). Dataset of XRF Compressive Sensing of Fungus [Data set]. Elettra Sincrotrone Trieste.
httpi/doi.org/1111.111

_Fungus (1).zip

- »

%4 stxm_scan_35.png
24 x_mom_scan_35.png
~ BF xrf_flat_scan_35_aligned.n5
~ B xrf_flat_scan_35_aligned
o end_time
~ B plotselect
mCK
M C_K_errors
M Ccu_L
M Cu_L_errors
M Fe L
 Fe_L_errors
- Mg_K
L M Mg_K_errors v
Description
Dataset of files associated with a Manuscript entitied "XRF Compressive Sensing of Fungus”.
It was uploaded on 12104/2025 by Kourousias Georgios (george kourousias@elstira.eu).
The name associated with this archive indicates the person who uploaded it, not necessarily the main author, curator, or principal
investigator.
The data is hosted by Elatira Sincrotrone Trieste. The hosting repository allows for download and in certain cases provides
visualisation and processing services.
The automated file description suggests 2.69 MB (uncompressed) 4 files including hs, png types.
This description was automatically generated by Enodo.
Its license is CC-BY-SA-4.0 unless defined otherwise.

Back Submit

Powered by VUO and Daia@F et nfiasiructurs (C) 2025
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Al for data processing and web

Treste visualization: STP3

B @ STP3Wet

v' CT analysis.
v SYRMEP beamline. <

Computing
2 aljosahatner WIS B Restart

v Modular Adaptive o -

Input type Slice #
TOF T 500

Processing
Infrastructure (MAPI):
ultra-high-

performance
architecture }
developed in-house. . ..

3E  PhaseRetrieval

v Extensive use of Al

TOF or HIS TOMO File path

Pixel size [pm]:  Distance [mm]:

i Bl = srowse

/scratch-local/stp-core3/STP-Core/slices/tdf/3.tdf

Quick TDF summary for. ~ 3.tdf
Shape: (1800,1800,2048) Keys: [data) ‘data_dark, ‘data_white]

#projections: 1800 # sinograms: 1800 Detector width: 2048

W LOAD DATASET

STP 3 Web v1.0 alpha 10

Interactive mode: ON

Every n-t projection (enter 1 for full dataset)
1

Energy [keV]:

Select reconstructed slice

throughout the ;

Output file prefix
< slice

L] L
I e I n e Recanstucton output path
ymep
L
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Elettra and the Health and
q ™ | Biotechnology sector

v' Compressive Sensing for Elettra 2.0's SYRMEP_LS.

v Develop advanced compressive sensing techniques to optimize
data acquisition on the SYRMEP_LS beamline (biomedical
imaging).

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

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

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

v' Collaboration with healthcare organizations, universities,
iIndustry, and other research centers.

EEEEEEEEE
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Shartrone Compressive Sensing

Trieste

Compressive sensing for dynamic XRF scanning
G Kourousias, F Billé, R Borghes, A Alborini, S Sala, R Alberti, A Gianoncelli
Scientific reports, 2020 - nature.com

. N
Figure 1. A rapidly acquired STXM map (;
bar=20pum) is used to create a mask (b) which is dense only in the regions of interest (green areas in c).
A sub-sampled sparse XRF acquisition (e) is approximately 3 times faster than a full one (d). When the
sparse is reconstructed through biharmonic in-painting (f) it can be processed with the usual XRF
workflows producing similar results. In this specific case Panels d, e and f shows Si XRF signal collected
at 1.95 keV on a foraminifera section over an area of 80um x 80um, with 1.6 um step size and 3s
acquisition time/pixel.

Figure 5. 0.4MPixel Sparse scan and Masking combined with a Conditional scan and multimodal
acquisition on a cane root section sample. The STXM data (grey) (2000um x 800um) are acquired with
a dense sampling (2um step size) along the border of the cane root section while in a sparse way (20pum
step size) in the remaining masked arecas. The XRF data have been collected in a similar reduced manner
(C in red, Mg in green) and are displayed overlapped with the STXM image. A traditional/complete
acquisition (2um step size) on the total area would require a measurement time 3 times longer.
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Al to guide acquisition, reconstruction,
for segmentation and recognition.
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<y

v We have the
infrastructure
needed to host
and grow Al with
full data
sovereignty and
control.

v' Local GPUs,
custom LLMs,
RAG pipelines.
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Elettra Artificial Intelligence

[ ] e M+ < = eai.elettra.eu > X ﬁ

M @B &6 © ® L o H N > : | 3 " @

= o NewChat

@  Local Elettra A(Qwen/QwQ-32B-AWQ) v +
Q

["] Richiesta di Approvvigionamen
New Chat

New Chat

4 Gestione approvvigionamenti @ Capture

B Upload Files

lettra Al (Qwen/QwQ-32B-AWQ)

@ Explaining Al Simply Elettra Drive

< Elettra System...

+ () Code Interpreter ¢ @

The Power of Light: Why Synchrotrons and Free Electron Lasers Matter
Exploring Elettra Sincrotrone Trieste

The Quantum Revolution in Experimental Physics

Roberto Pugliese ) .
prototypes by SciQC Unit - IT Group
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Wit (10 subject)~Thundertird

< emall edit assistant
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Email Deactivation Alert

K aQ
@ email Deactivation Alert X

& Reply| o Reply All| v | @ Forward

Account Action Required

Dear
Your Elettra mailbox account is set for deactivation tomorrow Thu Mar 05

Please reactivate your account by logging into your mailbox again.

Reactivate Here

Any questions? Please feel free to contact our support team

Best Regards,
Elettra | Zimbra Team

zimbra
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Trieste

q Sertrone The importance of Al training

v' 230 employees trained in the
use of Al, particularly

generative Al, starting in 2024. Riflessioni sull’Al in generale
v Three internal courses open to

all staff. A...
v Excellent feedback and high TEEE
participation.

v" We have already sown Al
culture internally. This creates
fertile ground for innovation
and widespread adoption.

v This generates ideas for pilot

EEEEEEEEE

COY projects.

CERTIQUALITY

R.Pugliese, G.Kourousias — March 2026 — USC-C Meeting 12

UNIEN ISO 9001:2015



Elettra
Sincrotrone
Trieste

AIRL Model: Al Readiness Level

Quadrant IV - Transforming:

High Al Capability, Systemic,
Sustainable Al Integration [6%]

Levels 7-9: Collaborative, Ethical,
Leading.

Organizations have Fully integrated Al
into business models and operations,
driving significant transformation, and
leading industry in Al advancements,

v Al Readiness Level S B P —
x emic Al In b
(AIRL) model. B B
= Levels 3-4: Experimenti
v Developed i g | | opemenn ™
eve Ope In E Orlail;::almns arel:te'-nmlf l::ll
collaboration with S | B | | Cemaecnsonvaiing ot
MIB School of TS o
g | =
v Measures the Al = |
. . T =
maturity of Italian °
companies. S
v' Based on an empirice )

Low [54.4%]

study with 237

High [45.6%]

managers.

v" A useful tool for mapping
and supporting Al
Gy adoption in the business
s world.
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Elettra
Sincrotrone
Trieste

v’ Elettra continues to
research the
practical
applications of the
LLM in coding.

v' Elettra believes in
the synergy
between Al and
quantum
computing, which
will have a
significant impact
on scientific
computing.
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Research on LLM applications

Translating and Optimising Computational

Microscopy algorithms with Large Language
Models

Francesco Guzzi*, George Kourousias*, Roberto Pugliese*, Alessandra Gianoncelli* and Fulvio Bille*
* Elettra-Sincrotrone Trieste S.C.p.A., Strada Statale 14, 34149 Basovizza, Trieste ITALY
francesco.guzzi @elettra.eu

Abstract—Numerical simulation algorithms for optics de-
sign, computational imaging and wave-matter interaction are
often implemented in legacy or non-free languages such as
Fortran77/90, C/C++ or Matlab. Even if effective, these old
codebases may pose challenges for hardware acceleration
and parallelization of existing algorithms, two key aspects
of modern digital twinning. In this paper, we propose to use
Large Language Models (LLMs) to assist in the develop-
ment, translation and optimization of such algorithms. By
testing different free off-the-shelf alternatives, we evaluate
our approach on several numerical simulation tasks in
computational microscopy.

Keywords—Computational Imaging, Optics, AI, LLM, sim-
ulations, digital twin

neither been checked in its syntactical or logical validity
[12] during the generation.

In section IT and IIT we will provide relevant background
information on LLMs and CDI algorithms, in section IV
we will describe our methodology and in section V we
will present the results. To the best of our knowledge, no
attempt has been reported to test such models in a scientific
scenario, especially for our specific use case.

II. LARGE LANGUAGE MODELS

LLMs are artificial neural networks modeled as trans-
formers [3] which use the attention mechanism [3] to

R.Pugliese, G.Kourousias — March 2026 — USC-C Meeting 14




Scratone Agentic Publication: Future of Science

Trieste

Reimagining Research: The Rise of Agentic Publications
From Static PDF to Active Al Agent

ACTIVE Al AGENT

®
? 6
Retriever
0101101-~=
STATIC PDF Automated Transformation (Paper2Agent) Collaborative Multi-Agent Pipelines Continuous Knowledge Ingestion
Multi-agent frameworks automatically convert Specialized agents work together to verify Unlike fixed documents, Agentic Publications
papers and code into Model Context Protocol claims, plan content, and generate publication- support real-time data updates and version
(MCP) servers with minimal human input. ready illustrations. tracking as research progresses.
Interactive Scientific Application Comparison: Traditional Manuscript vs. Agentic Publication (AP)
o — | Traditional Agentic
questions axpones? Manuscript Publication (AP)
: & Ao & : )~ Dynamic Chat &
enerated responses. - B g - Interactivit Static Document
ki A Efficient Implementation v API Access
l ) Type a message (> & 9 converted into active agents in 30 minutes
{3/ to 3 hours at a cost of approximately $15. Update Cycle Monthsiteoars @ Contiiillblis  Rea-tie
Conversational Research Assistants In-Editor Writing Support (PaperDebugger)
Researchers use natural language to query Al agents integrate directly into editors like e Human-readable AM Human and
datasets, reproduce results, or synthesize Overieaf to provide inline critiques, literature Accessibility only @?, Machine-interpretable
findings across multiple papers. lookups, and one-click edits.
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Remote control systems and
the use of telepresence robots
have allowed us to remain
operational even during the
lockdown.

Intelligent robotics:
Figure 1: Lidar map of part of Elettra T2 building used for autonomous navigation for the robotic

Autonomous systems based Do aemot s b ey and ot avigutan, ot goals el wall and prefered paths an
on ROS and SLAM, automatic

docking, and intelligent
navigation.

Autonomous vehicles for
indoor logistics based on Al
and vision.

Evolution towards humanoid
systems for complex
environments.

R.Pugliese, G.Kourousias — March 2026 — USC-C Meeting 16
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q . | The Largest Robot in the World

Elettra 2.0: The World’s Largest Al-Driven Robot

THE AI-ASSISTED ARCHITECTURE THE DIGITAL TWIN & VISUALIZATION

The Digital Twin Surrogate
A virtual model mimics real machine -
behavior for software validation.

Intent-Centric Control
via LLM

PAnTHer 3D Interactive Mapping
Web-based 3D/2D map all live control
data points, temp paths in real-time.

Risk-Free Operator Training
Junior operators train on the Digital
Twin to optimize parameters without
disrupting beamlines.

Elettra (Current) Elettra 2.0 (Upgrade)
160 mA 400 mA

ik C A
]
{} Peak Power 3.526Ww (T - {}; @  Hsscw

o) "4
N PRy
RAG-Powered Troubleshooting $ Energy Densi m
Structured Knowledge base and provides proviing oy y m J
N\

control actions instant answers to technical questions
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Elettra

Sertrone Architecture an Operator Training Interface

Trieste

mac3d.elettra.eu

v PAnTHer - controls

Elettra 2.0 Machine Ass... <)

Elettra 2.0 Machine Assistant

How can | help you today?

Hello! I'm here to assist you with operating the
Elettra 2.0 machine at Sincrotrone Trieste. As your
support agent, | can help you with:

“\. Machine Operations

Check status of machine components (power
supplies, magnets, etc.)

Control device parameters (current, voltage,
and other attributes)

Execute commands and sequences on
TANGO devices

Mo

CMessage...

Power Supplies

4 7 ( w

Voiceflow Platform

Agentic

Panther 3D Framework

Voiceflow
Visualisation

Conversati
and Comtrol Chat / Voice
Interface

skills
Workflows

User Interaction Layer

CERTIFIED
MANAGEMENT SYSTEM:
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Elettra 2.0 Tango Control Syeste |
+

(
B Rachine Simulation Elettra 20 Accelerotor | R.Pugliese, G.Kourousias — March 2026 — USC-C Meeting 18

UNIEN IS0 N !

UNI ISO 45001:2018
UNI CEl EN ISO 50001:20

Accelerator Infrastructure




S e CERN for Al

Trieste

OURVISION ¥ NETWORK & SUPPORTERS ¥ AIINANUTSHELL v  UPDATES & EVENTS v ABOUTUS v  TAKE ACTION

Confederation of Laboratories for

Artificial Intelligence Research in Europe
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Formerly known as CLAIRE, find out more about us, h

CERN for Al

Uniting Europe for Al Leadership

Artificial Intelligence is transforming our world, and Europe must take bold steps to ensure its leadership in
this critical field. CAIRNE envisions a “CERN for Al”’—a pan-European initiative that will create a distributed
network of Al research centers, with a central hub serving as a focal point for collaboration, innovation, and
ethical Al development. This initiative will drive Al research that aligns with European values, ensuring that
the continent remains at the forefront of technological progress.

Why We Need a CERN for Al

Europe is at a crossroads. While Al advancements continue to accelerate, much of the critical research,
infrastructure, and development are concentrated outside Europe. Without a dedicated European effort, we
risk technological dependence, economic stagnation, and a future where Al development does not reflect our
democratic values. A CERN for Al will:

¢ Secure Europe’s Al Sovereignty: Reduce reliance on foreign technologies and ensure Europe remains
competitive in Al research and development.

Foster Collaboration Across Borders: Bring together top researchers, institutions, and industries to

work collectively on cutting-edge Al advancements.

* Develop Trustworthy and Ethical Al: Create Al systems that reflect European values of transparency,
accountability, and fairness.

* Provide World-Class Al Infrastructure: Establish a shared, state-of-the-art research hub with
computing power and datasets accessible to European researchers.

* Enhance Economic Growth and Innovation: Stimulate startups, enterprises, and public sector

adoption of Al technologies to drive economic progress.
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rieste

v Al is a technology transforming all strategic sectors, spanning
healthcare, industry, energy, and science, with a significant
Impact on competitiveness, sustainability, and attractiveness.

v Al 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 Al algorithms.

v' Elettra recently launched the EAI Project to refine its strategy
and enable its employees to safely use generative Al tools that
run locally to process internal and confidential documents
securely and ethically (1ISO27001, Al Act Compliant). This is
achieved by investing in infrastructure and training.

v' Elettra has an expandable infrastructure and advanced expertise
In Al applications and Al training that it can make available to

CERTIQUALITY
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clte CALL FOR PARTNERS:

Sincrotrone

Trieste Partner with us to build the future of scientific research.

AGENTDOC

Manuali Intelligenti basati su Agentic
Publications

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

Al SHIELD

Cybersecurity Intelligente per
Infrastrutture Scientifiche

Soluzioni avanzate di cybersecurity basate su Al
per rilevamento automatico di phishing,
anomalie di rete e intrusioni. Sistemi explainable
Al e LLM locali proteggono grandi ecosistemi di
dati scientifici secondo standard I1SO 27001.

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.

. PMlI tech - Universita - Aziende e-learning - Sviluppatori
Al

‘ PMI cybersecurity - Universita - Laboratori di ricerca

‘ PMlI tech - Ingegneria sistemi - Contractor infrastrutture
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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: proprieta elettroniche,
magnetiche e strutturali identificate in tempi
drasticamente ridotti.

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 scalabilita, sicurezza e piena
tracciabilita dei dataset.

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 modalita di
interazione uomo-robot.

Universita - Aziende materiali avanzati - Lab quantum

computing

‘ PMI IT - Data engineering - Aziende tecnologie avanzate

. PMI robotica - Universita - Industria automazione
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