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ACAT

• Workshop began as AI for HEP
– Artificial Intelligence in High-Energy and 

Nuclear Physics

• AINHEP 1990

• Evolved to encompass:
– Computing: Track 1

– Data analysis: Track 2

– Theory: Track 3
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ACAT 2017

• Theme: AI reloaded
– https://indico.cern.ch/e/acat2017

• Local organizers:
– Gordon Watts

– Shih-Chieh Hsu
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https://indico.cern.ch/e/acat2017


Highlights
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Statistics

Significant focus on ML in HEP

• Plenaries

– D. Whiteson, B. Nachman, K. Cranmer, 
S.G.

• ML Panel

• Track 2: Data Analysis

– 33 talks 

– 26 posters

– ~70% on ML 
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Topics

• Algorithms and applications

–Physics, object id, reconstruction, 

tracking, trigger, simulation

• Analysis Tools

–General, Simulation, Fitting, ML, 

Visualization, Preservation
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Machine Learning
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“End-to-End” Learning
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Convolutional Neural Networks 

• By-passing traditional reconstruction

Talk by M. Andrews



Simulation GANs
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Talk by L. de Oliveira



Neutrinos
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Convolutional NNs in μBooNE

Talk by K. Wierman



Tracking
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CNNs for track seeding at CMS HLT

Talk by F. Pantaleo



Tracking
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Recurrent networks for tracking

Time dimension 

(state memory)

Talk by A. Tsaris



Pileup Removal
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Convolutional NNs with images

Talk by E. Metodiev



Flavor Tagging 
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Talk by M. Paganini



Flavor Tagging
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Talk by M. Stoye



Trigger Applications
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Talk by S. Skambraks

Talk by A. Carnes

Belle II

CMS L1



Trigger Applications
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Talk by A. Ustyuzhanin

LHCb

More contributions from 
Yandex:
Link1
Link2

https://indico.cern.ch/event/567550/contributions/2629724/
https://indico.cern.ch/event/567550/contributions/2629720/


Particle ID w. XGBoost
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Talk by K. Woodruff



Analysis Tools
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ROOT
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Talk by A. Naumann



ROOT
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Talk by G. Amadio



Spark and Histogrammar
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Talk by O. Gutsche



More Tools

GooFit 2.0 Fitting

Matex Deep learning

Vispa Deep learning

CatBoost Gradient Descent

Rift VR

RECAST Re-interpretation
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Summary

• Excellent workshop with significant 

ML-HEP focus 

• Next ACAT will be in Saas-Fee, 

Switzerland
– March 2019
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