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Singularity
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Exponential Technologies
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Human development
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Human development
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Exponential History
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Exponential growth
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Gordon Moore
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6D framework
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IA, ML, DS: Perché Oggi?

ü Disponibilità di Dati 
(BigData)

ü Disponibilità di potenza di calcolo 
(CPU, GPU, FPGA)

ü Disponibilità di nuovi algoritmi 
(DeepNN, Reinforcement Learning,…)
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Big Data

The exponential growth of data
INTRO TO EXPONENTIALS

>100 hours of video content is
added to YouTube every minute

A commercial airliner generates
>1 Terabyte of data per day.

5 billion gigabytes

In 2010…  ~2 days

In 2013…  ~10 minutes

Produzione Dati 2018: 33 ZB (1 ZB ~ 1K EB ~ 1M PB ~ 
1B TB – by 2025 175ZB Forbes)
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Performance, Data, Algoritmi
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IA Meglio dell’uomo … in 
alcuni task
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Tesla autopilot demo
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Non solo Tesla

GM AUTONOMOUS CAR WITHOUT 
STEERING WHEEL OR PEDALS BY 2019

Experts Predict Car Ownership 
“Dead” by 2025
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Applicazioni del Machine Learning

AIRBUS BUILDING ELECTRIC-POWERED
FLYING TAXI – TESTING IN 2018

Carries 4 passengers on short flights in dense urban areas, connecting train 
stations and airports. Piloted to begin, eventually fully autonomous.
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Atlas Boston Dynamics
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Demo Tesla Bot (Optimus) … 
coming soon

https://www.youtube.com/watch?v=Jg
MQDtDVz_M

https://www.youtube.com/watch?v=JgMQDtDVz_M
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Applicationi del Machine Learning

FACE++ IS INTEGRATING FACIAL RECOGNITION 
SOFTWARE INTO EVERYDAY LIFE

China can identify any of their 1.3 Billion Citizens in less than 3 seconds.
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Deep Learning: 
Face Recognition
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Deep Learning: 
Face Recognition



Roberto Pugliese, 2023

YOLO: You Only Look Once
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Come usare Chat GPT? 

ü https://chat.openai.com/chat

https://chat.openai.com/chat
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Riflessioni su ChatGPT

ü Non è ancora GAI
ü Ma quanti lavori

richiedono per 
essere sostituiti
le capacità di una
GAI?

ü L’AI è una tecnologia
esponenziale ma la
nostra società, le
norme, la politica è
meno che lineare L
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Dall-E
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E nel campo della musica?

ü https://google-research.github.io/seanet/musiclm/examples/

https://google-research.github.io/seanet/musiclm/examples/
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Mettendo tutto insieme? 
ChatGPT, D-ID, Elevenlabs.io



Roberto Pugliese, 2023

Impatto dell’AI 
sull’occupazione mondiale



Roberto Pugliese, 2023

Lo skill gap
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● In-house Elettra project led by IT in collaboration with the 
beamlines

● Started during the pandemic, had success, continues in 2023
● Remotisation focused on:

○ Data
○ Computers, and
○ Novel systems

● Examples:
○ Remote access to beamline workstation for experiment control, 

data analysis systems, remote data repositories, electronic 
logbooks, and IT R&D on remotisation software and robotics all 
orchestrated via VUO

30

FAIR side effects:Essential
Remotisation Project



Roberto Pugliese, 2023

H5nuvola:
HDF remote interactive visualisation



• Compressive Sensing is an emerging and very effective technique for reconstruction from a relatively small 
number of data samples without compromising the imaging quality

• In our case it allows performing scans of a dynamic nature where it is possible to skip points (sparse) and 
acquire with variable parameters (i.e. acquisition time)

• The same scans performed in a raster way (square or rectangular) would take much longer

• It would allow for faster imaging and therefore
higher statistics

• It saves time and storage space
(therefore also money)

0.4MPixel Sparse scan and Masking combined with a Conditional scan and multimodal acquisition on a 
cane root section sample. The STXM data (grey) (2000 µm × 800 µm) are acquired with a dense 
sampling (2 µm step size) along the border of the cane root section while in a sparse way (20 µm step 
size) in the remaining masked areas. 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 (2 µm step size) on the total area would require a measurement time 3 times longer. 



Ptychography



Summary of LDM Experiment from remote
Results: 
1) Testing the Telerobot: It worked but…

• The quality of the connection was poor. We heard informally that this is a known limit 
of the Wi-Fi infrastructure in FERMI-ExpHall, which will be upgraded. 

• The high level of acoustic noise in FERMI-ExpHall may be in part responsible for the 
frequent audio gaps.

• connection software is inferior to Zoom: limited number of participants (5); no clear 
participants’ list. Need to generate and email a new link every time the connection is 
broken and re-made.

• Let us note that in our case quality of the connection prevails over mobility, so a 
cabled connection can be considered. 

• Impossible to switch back from Down Camera to Front Camera (known issue). 
• Screen sharing is not possible. The resolution of the Camera is not so high.  



VOICE USER INTERFACES FOR CONTROL
SYSTEM AND EXPERIMENT CONTROL



Thanks! 
Questions?


