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● Can we train a deep learning model to infer 
missing regions of charged particle tracks, 
given XYZE information?

● Possibly add physics?

Problem Statement
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Method
● Voxelized tracks! 
● Replace missing region with dense voxel grid
● Initialize voxel region with some energy value(s)

○ E = 0, random, -1
● Use a Sparse CNN to determine which voxels in the 

gird regions should activate—which voxels are 
non-zero?  
○ Eventually predict what the non-zero voxel 

energies should be
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● UNet style Sparse CNN
● Using Minkowski Engine

Model
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Loss Function
● Loss metric: 

Weights are learnable parameters 
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Results

— train loss
-- val loss
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Results (histograms)
● Compare predicted voxels to target voxels per track
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Backup Slides
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●

Sparse CNNs

1.  https://mit6874.github.io/assets/sp2020/slides/L03_CNNs_MK2.pdf 2. https://shorturl.at/SbOyh 3. https://nvidia.github.io/MinkowskiEngine/_images/conv_dense.gif 

1.

2.

3.

https://mit6874.github.io/assets/sp2020/slides/L03_CNNs_MK2.pdf
https://shorturl.at/SbOyh
https://nvidia.github.io/MinkowskiEngine/_images/conv_dense.gif


15

●

Sparse CNNs

1.  https://mit6874.github.io/assets/sp2020/slides/L03_CNNs_MK2.pdf 2. https://shorturl.at/SbOyh 3. https://nvidia.github.io/MinkowskiEngine/_images/conv_dense.gif 

1.

2.

3.

https://mit6874.github.io/assets/sp2020/slides/L03_CNNs_MK2.pdf
https://shorturl.at/SbOyh
https://nvidia.github.io/MinkowskiEngine/_images/conv_dense.gif


16

Loss Function
● Loss metric: 


