ACUSTICAT =
Manresa
24125 | ABRIL | 2024

Applications of machine learning in engineering acoustics

Prof. Asst. Elias Zea, PhD

KTH Royal Institute of Technology, MWL, Stockholm, Sweden

WWW.CONGRESACUSTI.CAT
e




ACUSTICAT 241251 ASrL 3054

V Congrés d’Acustica de Catalunya
Machine learning for...

|. Noise control

Il. Architectural acoustics

WWW.CONGRESACUSTI.CAT
-




ACUSTICAT 241251 ASrL 3054

V Congrés d’Acustica de Catalunya

Machine learning for...

l. Noise control

WWW.CONGRESACUSTI.CAT
-




ACUSTICAT 241251 ASrL 3054

V Congrés d’Acustica de Catalunya

l. Noise control

Can we quantify sound absorption after the
solution is installed?
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Courtesy of Richard et al., J. Acoust. Soc. Am. 141(6), 2018
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E.g., first convolutional layer: X
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Zea et al., Sound absorption estimation of finite porous samples with deep residual learning, J. Acoust. Soc. Am. 154(4), 2321-2332 (2023)

WWW.CONGRESACUSTI.CAT

Manresa
24 i25| ABRIL | 2024

Superior predictions

1.0
— Analytical
0.8 ~x Two-microphone
~e- Proposed
__0.6;
3
0.4 <
MSE = 1.6e-04
0.2 & AT e
A_@.&‘“ N MSE = 7.5¢.03
0.0-

Frequency (Hz)

500 1000 1500 2000



ACUSTICAT 241251 ASrL 3054

V Congrés d’Acustica de Catalunya

Machine learning for...

Il. Architectural acoustics

WWW.CONGRESACUSTI.CAT
-




ACUSTICAT 241251 ASrL 3054

V Congrés d’Acustica de Catalunya

ll. Architectural acoustics

Can we predict how the apartments will sound before they are built?
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This Photo by Unknown Author is licensed under CC BY.
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Resonances: What frequencies are most problematic for noise?

Room geometry
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Residual neural network
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Lundin et al., Prediction of eigenfrequencies in non-rectangular rooms with machine learning, Int. Congress on Acoustics, Korea (2022)
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Thanks for your attention!
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