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INRIA- Paris 6 University Team

o  Mathematical modeling and Numerical Simulation of Biological
Flows, a joint project-team of INRIA Paris-Rocquencourt and the
Jacques-Louis Lions Lab.

Application field
• Blood flow modeling,
• Electrical activity of the heart,
• Air flow modeling.

Methodology
• Mathematical modeling,
• Design of efficient schemes,
• Developing simulation software
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The respiratory system



Multiscale Modeling
L. Baffico (Univ. Caen), C. G. (INRIA),
B. Maury (Univ. Orsay), A. Soualah (Univ. Orsay)



Numerical simulations
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Numerical simulations
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Multiscale Modeling

o Modelling of the parenchyma tissue
Homogenization
L. Baffico, C. G., Y. Maday, A. Osses

Effect of the bronchial tree
C. G., B. Maury, N. Meunier



Multiphysics Modeling

o Fluid-Particle Interaction
      L. Boudin,  L. Desvillettes, C. G., A. Moussa, M. Thiriet, L. Weynans

o Navier-Stokes equations

o Kinetic equation

Inserm Tours



Conclusions

o Mathematical Modeling: Multiphysics/multiscale modeling

o Mathematical Analysis: well posedness, long time behavior,
controlabillity…

o Design of efficient schemes, numerical analysis,

o 3D Simulations,

o Comparision with experimental/medical data: inverse problems.


