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Tk6 Conveners
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• Sergei Gleyzer

• Michela Paganini

• Andrea Rizzi

• Sofia Vallecorsa



Keywords
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• Machine Learning

• Physics Analysis

• Data Preservation 



Statistics
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• 47 presentations

• 14 posters

70% of contributions related to 

machine learning



Presentation Topics 

07/12/18 Sergei Gleyzer                                                      CHEP 2018 5

• Machine Learning

–Physics Analysis, Trigger, Monitoring, 

Reconstruction, Event and Particle 

Classification, Simulation, Computing/Data 

Management, Tools  

• Non-ML

–Analysis Tools and Formats, Data and 

Analysis Preservation, Fitting, GPUs



Experiments
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+ Theory/Phenomenology



Trends
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• All varieties of deep learning gaining traction

– Convolutional, Recurrent, LSTM, GANs

– Tree-based methods (XGBoost) still maintain 

some competitiveness

• Growing python ecosystem

• Machine learning models increasingly used 

together with low-level information



End-to-End Learning
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Can we fully exploit the detectors: 

• Raw data, low-level variables

Image credit: K. Cranmer



End-to-End Learning
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“Particle and event ID”

• Convolutional Neural Networks

M. Andrews
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Particle ID
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V. Chekalina



Flavor Tagging
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M. Verzetti



Flavor Tagging
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M. Verzetti



Flavor Tagging
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F. Abudinen



Jet Images
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M. Russell

M. Russell



LoLa
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M. Russell
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M. Girone

Fast Simulation



Pileup GAN
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S. Farell



Online DQM
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A. Pol



Offline DQM
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A. Pol

Good LS

Bad LS

AutoEncoder



Tracking
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JR Vlimant



Training
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G. Ososkov



Graph NN
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JR Vlimant



ML on FPGA
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J. Ngadiuba



TMVA
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K. Albertsson



TMVA
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Scikit-HEP
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E. Rodrigues



Scikit-HEP

07/12/18 Sergei Gleyzer                                                      CHEP 2018 27

E. Rodrigues

J. Pivarski



RDataFrame
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E. Guiraud



Analysis Preservation
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T. Simko

L. Heinrich



Other Topics
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• How to train DNNs distributively and efficiently

• Non-standard images and kernels

• Domain adaptation and systematics

• Bayesian optimization

• Auto-categorization

• Updates of CMS BigData project

• Pandas in HEP

• NanoAOD

• Parallel Fitting

• MEMs on GPUs



HEPML-CWP
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arXiv:1807.02876

https://arxiv.org/abs/1807.02876


Summary
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• New CHEP track with many exciting 
results put forward by experiments

• Machine learning applications 
expanding everywhere, HEP not an 
exception

• Great progress and an opportunity to 
re-examine things for Run-2

• Thanks to all for making Track 6 a 
success 


