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ae Introduction & context

o Acoustic propagation in forest environments

» Multi-scale
= Multiple scatterers
» Impedance boundary conditions

o Various sources

o European directive [2002/49/EC]: protection of quiet areas
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ae Numerical model

History

Transmission Line Matrix model (TLM)

Introduced to model high frequency magnetic fields
[Johns and Beurle, 1971].
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ae Numerical model

History

Transmission Line Matrix model (TLM)

Introduced to model high frequency magnetic fields
[Johns and Beurle, 1971].

o Time-domain method

o Validated and/or studied for

s Room acoustics [Guillaume, 2009]
s Propagation in urban areas [Guillaume et al., 2008]

» Propagation through parallel cylinders above a horizontal plane [chobeau et al., 2017]

o Python/OpenCL parallelized on GPUs [cuillaume and Fortin, 2014]
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ae Numerical model

// Secondary

,
. source
Source @,

'/ € wavelet

> “MWavefronts

Huygens principle [Guillaume, 2009].

@ detailed : [Goestchel et al., 2022]
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ae Numerical model

Stability study

Homogeneous case
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Dispersion effect on results

Number of points per
wavelength (Nppw)
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ae
Free field setup

Calculation domain

Numerical experiments

Configuration for fax = 2400 Hz,
Al = \/10, rpax = 450 m:
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ae Numerical experiments

Reflective ground setup

____________ - Normalisation & results

r
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Reflective ground setup

Normalisation & results

Calculation domain
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ae Results

Free Field - pulse
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ae Results

Ground reflection - pulse

Gaussian pulse
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Ground reflection - windowed sinus

Windowed sinus
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ae Results

Ground reflection - windowed sinus, 6 = 4°

Attenuation rel. Lpg; [dB]

20 10 60 80 100

JTAV 2023 13/16 June 7, 2023



Ground reflection
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Results

Ground reflection - windowed sinus, § = 15°
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10 points per wavelength criterion not sufficient

o Compare complex modelling with measurements

o

Increase the scheme order or change?
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Waves in complex media theory

e}

MPI parallelization
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ae Thank you for listening!
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ae Problem & method used

Meshing & implementation

o FreeCAD API automatic scene generation

B (Supervision of an IT student’s internship)
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ae Problem & method used

Meshing & implementation

o FreeCAD API automatic scene generation
B (Supervision of an IT student’s internship)

o Fast voxelization process

https://github.com/nicolas-f/FastVoxel

o TLM solver

O soer
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ae Inhomogeneous TLM - principle
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de Inhomogeneous TLM - principle

6 4 Link to wave equation
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ae Inhomogeneous TLM - analysis
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ae Current results

Ground reflection : Richer Wavelet

Error map: fiax = 2000 Hz, rmax = 500 m et hge =2 m
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ae Current results

Ground reflection : windowed sinus

Error map: fiax = 2000 Hz, rmax = 500 m et hge =2 m
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