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A guide to LIGO–Virgo detector noise and extraction of transient gravitational-wave signals 
(B P Abbott et al 2020 Class. Quantum Grav. 37 055002)

ML is used in all the main steps of 
the Virgo/LIGO data pipelines 
(classification & regression)

algorithms for gravitational-wave data quality improvement – glitch classification

gravitational 
waveform 
modelling

GW search

GW interpretation



ML@GW 𝑇: ℎ → 𝑑 → 𝑚 → 𝑦𝑇: 𝑚𝑠 → 𝑠 → 𝑚𝑖𝑛

spinning neutron 
stars, new born 
magnetar,
boson clouds
(Roma)

core collapse 
supernovae,
post-merger 
Transients
(Roma)

coalescing 
binaries
BH/BH 
BN/NS
NS/NS
(Roma)



ML@GW – signal / noise

noise

CNN 1D / 2D classifier:
• simulated/real noise vs simulated signal
• ML “faster”(!) respect to matched filter approach

“short” “long”



ML@GW – denoiser → “to improve tagging”

Residual learning denoiser – DnCNN (arXiv:1608.03981)
Residual learning formulation is adopted to train a residual mapping: x≈ x‘ = y-R(y). R(y)(≈ noise) is learnt

x (s)y (s+n) x’

F. Attadio’s thesis
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https://arxiv.org/abs/1608.03981
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