
59revista de acústica  |  Vol. 51  |  N.os 3 y 4 ][

tesis

Numerical characterization of complex  
materials and vibro-acoustic systems

Tribunal:
Presidente: Jaime Ramis Soriano, 
Universidad de Alicante.

Secretaria: María del Pilar Salgado 
Rodríguez, Universidade de Santia-
go de Compostela.

Vocal: Luis Godinho, Universidade 
de Coimbra, Portugal.

Abstract:
The acoustic characterization of 

materials plays an important role in 
a wide range of industrial applica-
tions. To get a proper acoustic char-
acterization of a material, the knowl-
edge of its intrinsic parameters is 
fundamental. However, this task is 
becoming increasingly difficult due 
to the continuous development of 
new materials. A classical paramet-
ric approach can be used to per-
form the acoustic characterization of 
a material. Once a model and its 
constitutive law are chosen, their 

unknown parameters are estimated 
by fitting the experimental data with 
the mechanical response of the 
model. The main drawback of this 
methodology is that the wrong 
choice of the parametric model can 
lead to get a response far from the 
experimental data.

The main purpose of this disser-
tation is to present a non-parametric 
methodology to characterize acous-
tically different materials. This data-
driven methodology allows to avoid 
the epistemic uncertainty of an un-
suitable model selection since the 
mathematical modelling of the ma-
terials is based only on the available 
experimental measurements. The 
proposed methodology requires the 
numerical solution of an inverse 
problem at each frequency of inter-
est. To illustrate the efficiency of the 
methodology, numerical simulations 
are performed by using real-world 
measurements of porous, viscoelas-
tic, and poroelastic materials.
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