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From particle identification to the discovery of the Higgs boson, neural network algorithms have become an
increasingly important tool for data analysis at the Large Hadron Collider. We present a novel approach to
event and particle identification, called end-to-end deep learning, that combines deep learning image classifica-
tion algorithms with low-level detector representation. Using two physics examples as references: quark and
gluon discrimination and top quark jet tagging, we demonstrate the performance of the end-to-end approach
using high-fidelity detector simulations from the CMS Open Data. Additionally, we explore the relevance of
the information collected from various sub-detectors and describe how end-to-end techniques can be useful
for full-event interpretation.

Primary authors:  ALISON, John (Carnegie-Mellon University (US)); AN, Sitong (CERN, Carnegie Mel-
lon University (US)); ANDREWS, Michael (Carnegie-Mellon University (US)); BURKLE, Bjorn (Brown Univer-
sity (US)); GLEYZER, Sergei (University of Florida (US)); HEINTZ, Ulrich (Brown University (US)); NARAIN,
Meenakshi (Brown University (US)); PAULINI, Manfred (Carnegie-Mellon University (US)); Prof. POCZOS, Barn-
abas (Carnegie Mellon University); USAIL Emanuele (Brown University (US))

Presenter: USAIL Emanuele (Brown University (US))

Session Classification: Machine Learning, Big Data and Quantum Information

Track Classification: Machine Learning, Big Data and Quantum Information



