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Working status
• DGCNN clustering

• Check with event display: 

2 photons

4 photons

Loss: cross entropy 
𝐻 𝑝, 𝑞 = −Σ![𝑝 𝑥 ⋅ log 𝑞 𝑥 ]

Suitable for classification, but not for 
clustering.
Need to use another loss. 



Working status
• Mean standard deviation loss:

• Define the loss: 𝐿 = !
"!"#$%&'

Σ#$%&'()*Σ+,+( 𝑥 − 𝑥̅ -/𝑁,+(
• Truth tag is not used in this loss. 
• Don’t work. 



Working status
• The loss function used by others:

• 2 overlapped shower separation [1902.07987]:
• Model output: 𝑝"#: probability of hit 𝑖 belongs to cluster 𝑘. 

• Multi-object reconstruction [2002.03605]: 
• Model output: [x, y, 𝛽, 𝒇] per hit. 

• (x, y): position in clustering space: 𝐿(. 
• 𝛽: score that hit 𝑖 is a condensation point: 𝐿). 
• 𝒇: other features, e.g. cluster energy, probability to be a noise hit: 𝐿*. 

𝑝"# / 𝑡"#: predicted / truth shower fraction.  


