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ABSTRACT

Hierarchichal Model (HiMod) reduction techniques allow to customize new models suited to
describe phenomena with a dominant dynamics, locally enriched via transverse components.
Our focus is on a haemodynamics setting to model, for instance, blood flow in arteries in the
presence of a stenotic or an aneurysmatic tract.

The driving idea of HiMod is to exploit the specific features of the phenomenon at hand, by
distinguishing the discretization of the main stream from the description of transverse dynamics,
in the same spirit as a separation of variables. In particular, to describe the leading dynamic,
we employ affine finite elements when dealing with rectilinear domains [2] or an isogeometric
approach to manage curvilinear geometries [3]. Transverse dynamics are modeled via a modal
basis, whose choice strictly depends on the problem at hand and, especially, on the assigned
boundary conditions. In general, relatively few modes are expected to capture the transverse
dynamics with an overall reduction of computational costs and without disregarding accuracy
demands [4].

In this presentation, after introducing the basics for a HiMod reduction, we show a first applica-
tion of HiMod to the blood flow modeling in a patient-specific stenotic coronary. Then, we focus
on the most recent parameter-dependent version of HiMod. In particular, we combine HiMod
with the Proper Orthogonal Decomposition (POD) and we refer to the resulting approach as
to HiPOD [1]. HiPOD procedure merges the reliability of a HiMod approximation with the
computational efficiency characterizing POD. Moving from a preliminar numerical verification,
this merging guarantees a practical way to solve several times a problem of interest for different
values of parameters or data, i.e., an ideal tool to deal with optimization, identification or, more
in general, solution of inverse problems.
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