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Background

PhD aim: To model and to analyse the effects of age on
pulse waveforms by means of numerical methods.
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Common carotid artery benchmark. B2015: Boileau et al. (2015).
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Sensitivity analysis

How do changes in arterial tree properties influence waveform
features?
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Vascular model

B, hy
Qin(t) IR

— >0 i m i m Ol’ _————

p
f
ZP

# ‘ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
input Ry, ¢ E, E4 Eq, Ri Ra G [ P Iz [ Coy oy hy  he ha,

output | min(P,, P, Py, Pg) max(P,, P, Py, Pg) Qu/Q, Qu/q, PL,y PL,y ¢, cy cq4



Feasibility
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Interpolation
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Emulator: model of a model it

( ‘ An emulator is a statistical approximation of a
simulator. [...] the emulator also provides a
[probability] distribution around that mean which
describes how close it is likely to be to the true f(x).

2

— O’Hagan (2006)



Gaussian process
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Gaussian process
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Gaussian process
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Gaussian process
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Gaussian process
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Gaussian process
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Gaussian process

- simulator: 3z +cos(5z)
—— piecewise linear
—— emulator
— linear regr.

- — - 95.4% confidence
@ training data

r=0.95, p=0.001
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Vascular model: GP training
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Vascular model: sensitivity indices
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Vascular model: inputs collaboration
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Vascular model sensitivity analysis: MC validation
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Future work: vasospasm

O Arterial narrowing;
O aneurysm rupture in
subarachnoid space;

© peaks in severity 1 week
after subarachnoid
hamorrage;

O] possible cerebral ischemia;

O transcranial doppler:
blood velocity
measurement.

Subarachnoid hamorrage.
The Internet Stroke Center (2016)
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Future work: methodology
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Thank ygul!

thoughts?
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