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Applications and Techniques in  
Fast Machine Learning for Science 

https://www.frontiersin.org/articles/10.3389/fdata.2022.787421/full

Fast ML 2023 workshop (4th edition) 
https://indico.cern.ch/e/fastml2023 

Fast ML @ ICCAD (1st edition) 
https://fastmachinelearning.org/iccad2023/ 

https://a3d3.ai/https://fastmachinelearning.org

https://www.frontiersin.org/articles/10.3389/fdata.2022.787421/full
https://indico.cern.ch/e/fastml2023
https://fastmachinelearning.org/iccad2023/
https://a3d3.ai/
https://fastmachinelearning.org
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On-detec tor  ML

~10 billion collisions per second 
~10 PB of data per second

Large Hadron Collider
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Thea Aarrestad
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1 channel ~ 10b 
1 channel, 1 MHz rate ~ 10 Mb/s 
100k channels, 1 MHz rate ~ 1 Tb/s
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Too Much Data 
Too Late1 channel ~ 10b 

1 channel, 1 MHz rate ~ 10 Mb/s 
100k channels, 1 MHz rate ~ 1 Tb/s
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Too Much Data 
Too Late

Embed more intelligence
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Benchmarks bring innovation, 
Grand challenges spark imaginations!
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Benchmarks bring innovation, 
Grand challenges spark imaginations!

Real-time seizure detection

Talk by W. Lemaire

https://indico.cern.ch/event/1156222/contributions/5062818/attachments/2521234/4335217/FastML2022.pdf
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Particle accelerator controls

Talk by J. Mitrevski

Benchmarks bring innovation, 
Grand challenges spark imaginations!

https://indico.cern.ch/event/1283970/contributions/5550643/attachments/2721973/4729145/READS%20FastML%20v3.pdf
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New materials for quantum and energy

Talk by J. Agar

Benchmarks bring innovation, 
Grand challenges spark imaginations!

https://indico.cern.ch/event/1283970/contributions/5550641/attachments/2721072/4727363/Agar_FastML_talk.pdf
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Supernova detection and multi-messenger astronomy

Talk by M. Kahn

Benchmarks bring innovation, 
Grand challenges spark imaginations!

https://indico.cern.ch/event/1283970/contributions/5550644/attachments/2722081/4729360/Fast_ML_DUNE%20SN_Pointing_Final.pdf
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Supernova detection and multi-messenger astronomy

Talk by S.C. Hsu

Benchmarks bring innovation, 
Grand challenges spark imaginations!

Credit: Michael Coughlin

https://fastmachinelearning.org/iccad2023/file/A3D3%20Real-Time%20AI%20ICCAD.pdf
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Qubit readout and control

Talk by J. Campos

QICK

Benchmarks bring innovation, 
Grand challenges spark imaginations!

https://indico.cern.ch/event/1283970/contributions/5554333/attachments/2722515/4730432/FastML.pdf
https://github.com/openquantumhardware/qick
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Full 40 MHz readout with smart pixel detectors

Talk by G. Di Guglielmo

Benchmarks bring innovation, 
Grand challenges spark imaginations!

https://fastmachinelearning.org/iccad2023/program.html
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