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Siren Model and Loss function
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● So far only used the linear=False due to the visibility transformations
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Visibility transformations and Weights

● MSE uses transformed visibilities to train against, and weights related to the “real-space” visibilities

● sine=True transformations give singularity in transformed space for mean absolute relative error
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Real visibility biases (sine=True, occ weights)
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arcsinh vs log transformations
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Transformed visibility biases (sine=True, occ weights) 
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Transformed visibility biases (sine=False, occ weights) 
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Comparison real space biases
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sine = Truesine = False
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sine = False
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sine = True

All voxels All voxels
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sine = False
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sine = True

Inner voxels Inner voxels
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How to include simulation/data uncertainty

● Low visibility channels have large uncertainties

● For track data calibration, there might be channels that have dark-counts, need to account for that

● From Patrick: module 0 Siren calibration with tracks:
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Uncertainty implementations for FSD LUT training
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● Transform model output with inverse-vis-transformation to “linear” visibilities
-> forces model to be trained in transformed space ([0,1] or [-1,1])

● Then go from linear visibilities to count-space (lambda & k)
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Uncertainty implementations for FSD LUT training
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● Transform model output with inverse-vis-transformation to “linear” visibilities
-> forces model to be trained in transformed space [-1,1]

● Then go from linear visibilities to count-space

● Evaluate loss-function

weights set to 1

did not converge
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Uncertainty implementations for FSD LUT training
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● Transform model output with inverse-vis-transformation to “linear” visibilities
-> forces model to be trained in transformed space [-1,1]

● Then go from linear visibilities to count-space

● Evaluate loss-function

weights set to 1

funkily converging
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Chi² loss & learning rate
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Chi² loss
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MSE loss

All voxels All voxels
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Chi² loss
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MSE loss

Inner voxels Inner voxels
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Chi² loss: ACL & LCM
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All voxels
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Chi² loss: ACL & LCM
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Inner voxels
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Initialize with MSE, then finetune with Chi² loss
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Rough MSE 
training

Chi² fine tuning 
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Chi² fine tuning 
(2k + 2k epochs)
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MSE loss 
(10k epochs)

Inner voxels Inner voxels
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Next

● Data preparation of muon selection in FSD

● Leave out corners/LT-surface voxels for model training
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Implementation of Poisson-loss (?)

● How to use transformed visibilities in this? Can weights be added?

My approach: 

Inverse-transform model output of visibilities

Calculate Poisson-Loss in real-visibilities
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