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NMSE (dB) 1D 2D 3D

Bilinear 1.89 1.89 1.89

SIREN 3.93 -0.18 -2.86

PINN 0.04 -3.42 -4.09

training size: 10
evaluation size: 20

training size: 10	×	10
evaluation size: 20	×	20

training size: 10	×	10×10
evaluation size: 20	×	20×20

• BRIR simulation: razr simulator [3]
• 3 datasets: 1D, 2D, 3D

Sinusoidal Representation Networks (SIREN) [1]

Physics-informed neural network (PINN) [2]
add physics constraints to the loss function
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• Motivation:
XR applications and physical experiments both require 
accurate BRIRs at different spatial positions, which are 
difficult to measure. 
à BRIRs interpolation from a small set of measurements.

Conclusion
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distance between estimation 
and measurements
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and the wave equation

• PINN can learn physics information from 
data without complete physics equations.
• PINN works for BRIRs.
• PINN works for 1D and 2D datasets.

• PINN needs less training data.
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• Challenge:
• Head existence changes the sound field.
• Memory consumption for 3D datasets.

https://github.com/torbenwendt/razr
https://www.vincentsitzmann.com/siren/
https://arxiv.org/abs/2401.01206

