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Introduction

• PINNGraPE is a PyTorch algorithm which does PE for a
Gravitational-Wave (GW) signal’s source thanks to a
Physics-Informed Neural Network (PINN) [?].

• We solve (1) thanks to a
Recurrent Neural Network
(RNN) with a Runge-Kutta in-
tegrator at 4th order imple-
mented inside.
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Results

η Mtot [M⊙]

Simulated data’s values 0.2500 60.00
Guess values 0.1000 80.00

Inferred values 0.2507 59.95

• Final loss value: 2.385 · 10−2.
• βf = 1, βt = 0, βh = 1019.

• AdamW optimizer, lrη = 10−4,
lrMtot

= 10−2 (both fixed).

• Total time: ∼ 1 hour on CPU (4000
epochs).
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Conclusions

• PINNGraPE is able to infer η and Mtot values with 10−2

relative error from frequency and strain data,
implementing 1.5PN formalism.

• Near future steps:
• to build a real dataset spanning a physical parameter space;
• to test robustness against noise and glitches;
• to extend the number of parameters to infer.

• (Not so) remote future step:
• use of cWB real outputs,
• apply PINNs approach to TOV equations, in order to constrain

NS’s equation of state.
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