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Heart electrophysiology

e Cardiac rhythm disorders: pathologies of
heart’s electrical activity

o Electrical activation: gives the signal that
precedes the contraction

e Action potential
e Activation maps

e Goal: detect pathologies from torso
potentials, ECG imaging. Very ill posed
inverse problem




The reference bidomain model
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The inverse problem of cardiac electrophysiology

Find O and/or U that satisfy (part of) the
bidomain equations, matching torso data [g.
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div(( o+ )ri0)= div( ;ri0) O ;
div( or0) =0 . .
gr(@+0) 0=0 0 o o
grd 0=0 0 o 0
0

e In the heart surface: 0: uniqueness (up
to a constant) but non existence, [ can o
be found up to a constant

o In the heart volume: infinite-dimensional
kernel for [
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The usual (static) Cauchy problem

Find O from data I
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2D Depth-averaged model
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