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Artificial Neural networks Boosted Decision Trees
Cut-based analysis
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Overview of ML and Big data Tools 6
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Quark initiated jetGluon initiated jet

Jet substructure using CNNs in ATLAS
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❑ In order to use these alternative methods a combination of common CERN tools and GPU graphics card 
processing is needed

❑ Training data is obtained commonly from MC simulated samples (signal and background)
❑ Basic event selection to obtain input for neural network
❑ Training of NN with common tools (Tensorflow, Keras) and clusters of GPU cards for accelerating the process 
❑ Interpretation of results
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Simulated Higgs to dimuon
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• In order to further increase the 
sensitivity, deep neural 
networks with several layers 
and multi-node architectures 
are being explored to improve 
the already good performance 
of the BDT
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• Two stream CNN used in this study 
• The first stream uses the full event information
• The second stream uses the jet substructure information
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• Object selection:
❑ A pair of tau leptons
❑ Two b-tagget jets 

• Signal region and discriminant variables 
❑ Both Higgs candidates' masses consistent with 

the expected reconstructed mass of the SM Higgs
❑ Use of BDT to reject ttbar background
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