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DUNE and SBN in a Nutshell
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Why Liquid Argon?
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Data and Event 
Sizes

Event size is significant, 
even compressed!

Collaborative Computing Needs for DUNE
Heidi Schellman, CHEP2019, https://indico.cern.ch/event/773049/contributions/3581360/
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Data Processing 
Pipeline

Focus today on the UK 
Pandora pattern recognition 
step

Collaborative Computing Needs for DUNE
Heidi Schellman, CHEP2019, https://indico.cern.ch/event/773049/contributions/3581360/
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LArTPC Event Reconstruction
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LArTPC Pattern Recognition

Spot the event and its vertex!
Few clues: homogeneous detector volume
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Challenges for Pattern Recognition
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Multi-Algorithm Approach
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Algorithms: “Traditional”
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Algorithms: Detector Physics
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Algorithms: Deep Learning
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“Semantic Segmentation”: DL methods can use local context to classify hits  



Deep Learning Applications

● Feature extraction
○ Hit classification “semantic segmentation”

■ Also for hit finding

○ Vertex Identification

● Particle Identification
● Pandora’s multi-algorithm approach provides the 

framework for developing and refining a mix of 
traditional ,detector, and deep learning
○ Easy to split initial singular algorithms into multiple
○ Focus algorithms on specific problems, easy to swap in/out 

new solutions, like deep learning
○ Easy to implement reclustering and iteration
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Summary

● DUNE’s LArTPC detectors present unique challenges 
for event reconstruction and physics extraction
○ Large event sizes…
○ … but not ultimately limited by CPU/storage resources
○ Homogeneous, highly detailed data...
○ …  requiring development of suitable computational 

methods to extract physics and realize potential  

● Pandora’s multi-algorithm approach provides 
framework for blending different techniques
○ Traditional/Detector based
○ Deep Learning
○ Flexibility to add future developments
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