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Abstract

Functional Magnetic Resonance Imaging (fMRI) provides “instantaneous"
photographies of the brain activity. It is often used to localize which part of the brain
is active when the patient is subjected to a specific stimulus (auditive, visual,...), or
performs a given task (speak, move, ...). Compared to standard MRI settings which
are unsuitable for functional studies due to their low acquisition rate, the fMRI
modality provides functional informations, at the expense of a substantial noise
increase though. The problem of localizing the activation based on a repetition of
these informations (typically, in an on-off experiment) amounts to testing each voxel
imaged for the active/non-active hypothesis.

However, given the very high noise level, spatial correlations of the activation
patterns have to be taken into account. To this end, we present a new wavelet-based
framework that provides an "integrated" approach: the data is processed in the
wavelet domain (e.g., by thresholding wavelet coefficients), and a suitable statistical
test procedure is done in the spatial domain. This method is based on conservative
assumptions only and therefore it has a strong type-I error control.

The main contributions of our technique are demonstrated by experimental
results. An implementation of our framework is readily available as a toolbox
(WSPM) for SPM, the standard software for neuroimaging.
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