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Abstract : Numerical relativity modelling for gravitational waves from compact binary sources with
complicated source characteristics is computationally expensive. To tackle this, several
gravitational waveform approximations have been developed, however, these either lack
desired accuracy or are valid only in certain parameter regimes. Accurate source parameter
estimation for detected gravitational waves in turn requires repeated calls to these theoretical
waveforms. A generalized framework for highly accurate theoretical inspiral-merger-ringdown
gravitational waveforms valid across wide parameter ranges, is still lacking. In this talk, I will
introduce machine learning based waveform models that we have developed to resolve this
issue. I will first detail machine learning methods currently employed for various gravitational
waveform data analysis tasks by the LIGO-Virgo-KAGRA collaboration. Then I will describe
the bottleneck in the parameter estimation and inference frameworks that needs to be tackled
for the upcoming gravitational wave observatories. Finally, I will introduce auto-encoder
models we have been developing towards this end, our current results and the road ahead.
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