Improving Blood Flow Simulations Using Known Data
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3tion: Numerical simulations applied to blood flow
f_?h the iImaging processing advances are a powerful tool
ntion and treatment of some diseases. The inclusion of
‘the numerical blood flow simulations allow us to obtain
tic and accurate results. The techniques that use
iIn the simulations are named by Data Assimilation
literature. In this work we solve a variational DA
numerically reconstruct the blood flow circulation inside
y deformed by a saccular aneurysm.
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Figure 2. magnitude of wall shear
stress representation.

tational Methods: we use COMSOL
® to model the blood flow using a generalized Navier-
stem. The geometry representing the real artery is
rom medical images and imported to COMSOL
s®. The data to be used in the DA process is generated
the forward problem, with realistic parameters and
conditions. We then use the Optimization Module to
st function to be minimized.
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functional essentially measures the misfit between the
he solution at several sections of the artery (see Figure
lisfit considers velocity (u) and the magnitude of wall
s (ws) measurements. We include the wall shear stress
an important indicator to predict vascular diseases which
nsitive with respect to the geometry. Figure 2 illustrates
also include a regularizing term to avoid numerical
linima. The control variable (h) corresponds to the inlet
he inlet boundary, p stands for the pressure and < is the
s tensor.
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Results: To check the robustness of the DA approac
it for data that was obtained with different inlet profiles:
semi-flat and flat. The Figure 4 represents the adjustmr
obtained control to the pretended Inlet in the tr
considered.
Cost function parameters: (WI,WZ,W3) = (102,102,10'3 i
Finite elements: stabilized P1-P1;
Degrees of freedom for u: 180789.
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Figure 3. Dash dot — pretendi

Relative Error :
controlled ws in the saccu

Semi-flat Flat
0.003636 0.004843

Profiles Parabolic
Re 0.002066

Table. Relative Errors for the different inlet profiles.

Figure 4. Control adjustment to the different inlet profiles, parabolic, semi-flat and flat.

IONS: The work here presented gives an automatic
obtain realistic blood flow simulations representing the
ion of the blood flow profile from partially available
ents. If successfully adapted to time dependent models,

useful tool for predictions in medical practices. As for
ndent simulations the vessel wall can no longer be
rigid, therefore, the next stage should include the fluid-
teraction between the blood and the vessel.
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