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Machine-Learning For Global Fit
How can you teach a machine something you don’t fully understand yourself?

Journées LISA France



LISA will detect many overlapping GW
signals from different type of source

Classical Bayesian inference methods
are computationally expensive

Explore deep learning for efficient
source separation and sampling

Motivation

from R. Buscicchio's talk, Toulouse, 10/2024
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1. Bayesian sampling (glitches & gaps mitigation)
 

2. Data reduction into global latent workspace

3. Amortized trans-dimensional inference 
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1. Glitches, gaps mitigation by inpainting
2. Data reduction into global latent workspace
3. Amortized inference using CFM
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Bayesian Deep Learning



https://arxiv.org/pdf/2412.18259

https://arxiv.org/pdf/2511.23228
Amortized Trans-dimensional Inference
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GWINESS project started in January 2025

Blind source separation of overlapping GWs

Inspired by music/speech separation

SCNet deep learning architecture for music
source separation in Time-Freq Domain
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While the benefits are clear, there are also many challenges to consider:
working on a proof of concept (Mojito Lite)
looking for collaboration
product assurance / acceptable AI

The GWINESS approach requires further investigation:
dataset generation during training (many overlapping sources)
hyperparameter tuning
test with parameter estimation

Data quality and computational resources impact its effectiveness:
implement fast waveform generator for L2A / L2D (CU-WAV?)
develop training dataset pipeline for L2A / L2D (CU-SIM?)
need a GPU-based cluster suited for large model training (SysTeam?)

Future directions
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Thanks!


