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Abstract

We present models and methods for solfing the forward and inverse
problems of magneto- and electro-encephalography (MEEG). The forward
problem in MEEG computes an electromagnetic field which is due to
electrical activity within the brain. In the quasistatic approximation,
valid at frequencies below 1 kHz, the electric component is decoupled from
the magnetic component and can be computed separately. The electric
potential V is the solution of an electrostatics problem, via the Poisson
equation ∇ · (σ∇V ) = f , in which σ represents the (spatially varying)
conductivity of the head tissues, and f is related to the brain electrical
activity Jp by f = ∇ · Jp. The magnetic field results from the Biot-
Savart equation. Recovering the spatio-temporal distribution of electrical
activity Jp from MEEG measurements is known as the inverse source
localization problem.

After presenting new Boundary and Finite Element methods devel-
opped within our group, we will show the importance of accurate con-
ductivity modeling for MEEG, and present two practical methods for its
calibration [?, ?]. The spatial distribution of electrical activity can be
modeled as a superposition of isolated current dipoles, or as distribution
of dipoles over the cortical mantle. We will discuss the impact of source



models on the inverse source localization problem, and show how cer-
tain regularizations of the inverse problem can lead to patch-based source
models.

http://www-sop.inria.fr/odyssee/software/OpenMEEG.
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