Joint Reconstruction with Parallel Level Sets
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Parallel Level Sets in MR

Positron emission tomo- _ _

graphy (PET) reconstruc- s : ._, i
tion can be improved by »a -
anatomical information of
MRI which can be ac-
quired by simultaneous
PET-MRI scanners [2].

V. rea _.,f‘ qs"f imaginary,’
Magnetic resonance imaging (MRI) images are com-
plex [1]. Their real and imaginary parts show similar
structures.

The main structures of the image are vis-
ible in all colour channels [3].

Method

Aim: Design a penalty functional R(u,v) for
joint reconstruction [4] of the form

A normalized version of (1) was used for joint

reconstruction in geosciences [5] and for multi-
. 2 modality image registration [6].

ar%glm | A, v) = glI” + AR(u, v) The Gateaux derivative of R with respect to u

and v with zero Neumann boundary conditions

takes the form

DR - [ (K T ) o (4

where the diffusivities x and 7 couple v and v.

images is flat,

R(u,v) = / [Vu] [Vv] — [(Vu, Vo) dx  (2)

with [z] = v22+1 and u and v scaled to be
dimensionless [3].

which enforces similar structures in v and v.
Proposed Solution: Two vectors x and y are
parallel iff

d(z, ) — ¢<¢(\I$H yl) — w<|<:c,y>\>)

IS zero where o, 1 are increasing functions.

As similar shapes correspond to parallel level
sets we can enforce similarity by minimizing

R(u,v) = /d(Vu,Vv)dx. (1)

Undersampled MRI with Side Infor

The extension to multiple data sets can be done
by pairwise comparison.

A heuristic change modifies (1) so that it re-
duces to smooth total variation when one of the
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The figure shows two test images that evolve by
minimizing equation (2) towards parallel level
sets (a), (b) [3].

Demosaicking of RGB Images
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While colour total variation shows colour artefacts due to the missing
coupling of information in the colour channels the parallel level sets based
method reconstructs sharp images with consistent colours [3].

Conclusions

The proposed method is able to combine information about shapes of sev-
eral images. Exploiting these shared features all images can be enhanced.
A next step is the application to simultaneous PET-MRI reconstruction.

minimal energy parallel level sets (2) total variation [7]

Exploiting the similarity between the phantom and the side information
yields better reconstructions even in those areas where the side informa-
tion is missing. The introduced artefacts are minor compared to the gain
In Image quality.
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