
XI International Conference on Coupled Problems in Science and Engineering, COUPLED  2025 
May 26-29, 2025, Villasimius, Sardinia, Italy 

 
COUPLING IMAGING AND NUMERICAL MODELING: NOVEL 

APPROACHES FOR IN-DEPTH UNDERSTANDING OF COMPLEX 
PHENOMENA IN POROUS MEDIA  

STEFANO DAL PONT*, HANI CHEIKH SLEIMAN†, MURILO H. MOREIRA‡ 

ALESSANDRO TENGATTINI* AND GIUSEPPE SCIUMÈ§ 

* Université Grenoble Alpes, 3SR 
38000 Grenoble, France  

stefano.dalpont@univ-grenoble-alpes.fr 
 

† University College London 
London WC1E 6BT, UK 

hani.cheikh.sleiman@outlook.com 
 

‡ Federal University of Sao Carlos, PPGCEM,  
Rod. Washington Luiz, km 235, 13565-905, São Carlos, SP 

murilo.moreira@estudante.ufscar.br 
 

§ Université de Bordeaux, I2M 
33607, Pessac, France  

giuseppe.sciume@u-bordeaux.fr 
 
 

ABSTRACT 

The Minisymposium “Coupling imaging and numerical modeling: novel approaches for 
in-depth understanding of complex phenomena in porous media” on the Multiscale and 
Multiphysics Systems at the COUPLED PROBLEMS 2025 aims to showcase the latest 
progress in the integration of full-field imaging techniques with computational 
simulations for the study of complex multiscale and multiphysics problems in porous 
media. This class of challenges is characterized by the occurrence of simultaneous 
processes that span multiple scales, in which the characteristic sizes and times can differ 
by orders of magnitude [1]. Traditionally, simplifications are commonly considered as 
means to obtain a closed solvable form of the equations that describe the physical process 
of interest, namely the averaging theories of homogenization. Meanwhile, in the latest 
years, full-field imaging techniques, such as NMR, neutron and x-ray tomography, have 
emerged as powerful tools for capturing the spatial-temporal evolution in various 
scientific and engineering domains [2]. By providing unique insights into local processes, 
these techniques facilitate improving the understanding of the mechanisms that interact 
at different levels leading to the observed behaviour at the macroscopic scale [2]. 
Simultaneously, the advent of new methods and algorithms have enabled the possibility 
of obtaining conformal meshes with accurate morphology representing specific features 
of the microstructure being studied, including even several open-source and freely 
available options. Thus, the combination of full-field techniques with these computational 
methods allows for the explicit representation of the real heterogeneities and the 
capability of simulating their impact on underlying processes. The present 
minisymposium will focus on the sharing of the application of these integrated innovative 
approaches in distinct multidisciplinary areas where spatial-temporal evolution of key 
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parameters plays a crucial role, such as moisture transport in porous media, mechanical 
behaviour of biological material and others. By bridging the gap between experimental 
observations and numerical simulations, these innovative approaches enable enhanced 
model validation and the ability to perform “virtual experiments”. The presentations 
within this session will showcase cutting-edge research that highlights the potential of 
these innovative methods. Finally, the knowledge shared in this minisymposium will not 
only contribute to the advancement of the field but also inspire researchers to explore the 
vast potential of integrating full-field imaging techniques with computational simulations 
for gaining comprehensive insights into complex multiscale and multiphysics phenomena 
in porous media. 
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