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Abstract. We present in this work, a 3D numerical study with the development of an algorithm for the
non-invasive electrocardiography imaging inverse problem. Our goal is to recover the electrical potential on
the heart boundary from electrical recordings on the body surface and geometrical informations about the
torso. The problem could be considered as a data completion for the diffusion equation where we have both
Dirichlet and Neumann boundary conditions on the body surface and we look for the electrical data on the
heart surface.

1. Introduction
This problem is known to be ill-posed in the Hadamard sense. The solution does not depend continuously
on the data, small errors in the measurement of the torso potentials or thorax geometry could lead to unbounded errors in the solution. The elliptic Cauchy problem used for the numerical simulation is given by:
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where Ω is a bounded domain in Rd (d = 2, 3) with smooth boundary ∂Ω, which has two open connected
components Γc and Γi . σ is a conductivity parameter, Φ ∈ L2 (Γc ) and f ∈ L2 (Γc ) are given function. The
considered Cauchy problem is reformulated as an optimization problem using an optimal control formulation.
We use a conjugate gradient optimization procedure in order to solve the optimization problem.We perform
different numerical simulations on a 3D realistic geometry with and without noise on the measurements.
The first results are very promising.
Keywords: Cauchy problem; Data completion; optimal control formulation; ElectroCardioGraphy Imaging(ECGI).
References
[1] R. Aboulaich, A. Ben Abda and M. Kallel, Missing boundary data reconstruction via an approximate optimal control,
Inverse Problems and Imaging, 2 (2008), pp. 411-426.
[2] R. Aboulaich, A. Ben Abda and M. Kallel, A control type method for solving the Cauchy Stokes problem, Applied
mathematical modelling, Vol. 37, 6 (2013), pp. 4295-4304.
[3] A. Ben Abda, I. Ben Saad and M. Hassine, Data completion for Stokes system, C.R. Mecanique 337 (2009), pp. 703-708.
[4] J. Hadamard, Lectures on Cauchy’s Problem in Linear Partial Differential Equation, Dover, New york USA (1953).

1

