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The Ice Cube Neutrino Experiment
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The Data
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The Labels
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The ’Graph’ in Graph Neural Networks
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The ’Graph’ in Graph Neural Networks

Formal Defintion:
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The ’Graph’ in Graph Neural Networks

Neutrino Reconstruction with Graph Neural Networks Peter Bagnegaard, Rasmus F. Ørsøe 7 / 28



The ’Graph’ in Graph Neural Networks

With every node we associate a list of Node
Features

For every node we define how it’s connected
to other nodes (edges)
Note: This architecture adds a new layer of
complexity!
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Building The Graphs
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Building The Graphs
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Building The Graphs

First approach:

Node −→ Dom

Node Features −→ Dom Measurement and
xyz-position
Edges −→ A timeseries connection
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Building The Graphs

But this is problematic!

Number of nodes in a graph is not constant

The fact that some doms does not measure
anything during an event, is information on
it’s own!
Solution: Add all doms to the graphs, and
give only the doms that measure something
non-zero charge and time.
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Building The Graphs

How do we now define the edges?
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Building The Graphs

How do we now define the edges?

Euclidean distance metric was expensive
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Building The Graphs

How do we now define the edges?

Euclidean distance metric was expensive
Compromise: A conga-line configuration
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Building The Model

Library: torch-geometric

Can accept layers from PyTorch library
Supports CUDA (GPU)
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Building The Model
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Building The Model

We must specify layers in the model such that:

[batch_size·N_nodes, input_features] −→ [batch_size, target_values]
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Building The Model

Our main models became:
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The Results
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The Results
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Limitations and Outlook

graph-sizes and edges
Could experiment with Data-Class
Could try to implement more sophisticated models
Could try different edge configurations
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Appendix

Click here for appendix

All Members Contributed Equally
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https://github.com/RasmusOrsoe/NeutrinoReconstructionGNN/

