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Acoustic Metamaterials : From
conception to auralization

Clément Lagarrigue, Damien lecoq : Metacoustic, Le Mans, France
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Applicaton example : Room noise reduction

1 — Study context
2 — Metamaterial definition and design
3 —Test (listen) the material
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Applicaton example : Room noise reduction

2 — Metamaterial definition and design
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What is a metamaterial ?

Different properties for ?

Cloaking

=+ Focusing

I\/

Wave guiding

different unit cell design




Metaporous for absorption

Periodic resonant scatterers
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Rigid Backing

Floquet-Bloch conditions

p((x1 + nd, x2) = p((x1, x2))e™i™




—— Helmholtz cavities
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Applicaton example : Room noise reduction

3 —Test (listen) the material
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Reverberation

tracing method
— 16000 Hz

1/3 octaves

More than : )0 .
20min computation
go Ram)

12



Room Volum
|| material : Gypsum
k treatment (Melamine)
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Convolution reverb
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Impulse response of the room Dry sound signal (in time)

14



15



Thank you for your « listening »
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Structured material with

. . High effect when
extraordinary properties
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