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Over the past dozen years5 many methods to reconst ruct neuronal fiber t racts in human white mat ter from
di usion MRI data have been protocols the opportunity to exploit mult iple direct ions and their fract ional
cont ribut ions—generically referred to as multiGtensor models85 H—within each voxel have been developed6( here6

One way to address noise in di usion MRI data is to smooth the raw adapt ive anisot ropic noise filtering
method of Sijbers et al6) in their MICCAI fiber cup challenge al6k used a nonlocal means approach5 and
McGraw et al6q used an image restorat ion approach specified by a variat ional formulat ion6 Another point at
which to carry out smoothing is after tensor reconst ruct ion6 For example5 Tabelow et al6B and Chen et al6E

developed di erent approaches to smooth tensor fields6 However5 neither method generalizes to mult iGtensor
models or other representat ions specifying mult iple orientat ions at each voxel6 Although the smoothing of raw
data can certainly becarried out in mult iGtensor and mult iGorientat ion models Ssince it applies before theanalysis
phasej5 the smoothing of mult iGtensor or mult iGorientat ion fields remains an open problem6

In this work we present a method to spat ially smooth an orientat ion field that has been est imated from the
raw Sor smoothedj di usion MRI data6 The method considers both mult iple orientat ions and their fract ional
cont ribut ions—i6e65 their memberships—within each voxel6 In order to smooth between voxels5 a correspondence
of orientat ions between each pair of voxels is first solved6 A unique aspect of the present work is that a fuzzy
correspondence that involves both the collect ion of orientat ions and their fract ional cont ribut ions is produced
by solving an opt imizat ion criterion6 In this way5 smoothing is carried out between populat ions that are likely
to be associated with each other while erroneous orientat ion associat ions are avoided6 Benefits of this approach
are demonst rated on simulated phantom and in vivo data6
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