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3D medical imaging F Data: (X i , Yi ), Xi ∈
�

, Yi ∈ �
F Model: Yi ∼ Pθ(Xi )

, θ :
�

→ 2.

F Struc tural assumption: θ(x) piecewise constant
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Dimensions  256 x 192 x 256

x−coordinate  150

y−coordinate  130

z−coordinate  165

Range: ( 61 : 206 ) x ( 31 : 162 ) x ( 61 : 206 )
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Reconstruction

Dimensions  256 x 192 x 256

x−coordinate  150

y−coordinate  130

z−coordinate  165

Range: ( 61 : 206 ) x ( 31 : 162 ) x ( 61 : 206 )
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Reconstruct ion of MR image . Left: or iginal image, Right: result of structure adaptive smooting

The AWS Procedur e:

F Initializ ation: global MLE
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the stat ist ical penalty. New estimate
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fMRI

False positives: 0.117 %

Non detected: 12.4 %

False positives: 3.99 %

Non detected: 30.7 %

False positives: 0.0273 %

Non detected: 17.8 %

Time series of an activated voxel 

Experimental stimulus 

Time series of a non−active voxel 

fMRI : Analysis of an ar t ificial functional MRI

experiment.

Upper left: Design of the experiment: Vox-

els with assigned activat ion. The signals in

the time series have been convolved with a

hemodynamic response function. Per turba-

t ions include autocorrelated noise, hear tbeat

and magnetic field inhomogeneties.

Upper r ight: Result of a voxelwise analysis.

Lower left: Result of an analysis using non-

adaptive smooothing.

Lower r ight: Result of an analysis using struc-

ture adaptive smoothing procedures.

Density plots of empir ical test stat ist ics of ac-

t ivated and non-activated voxels are provided.

The por t ion of signals that is not detected is

emphasized with green colour, while the por-

t ion of false posit ive is red. The time series in

an activated and non-activated voxel are also

shown, respectively.
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DTI (upper left) : Diffusion Tensor analysis looks for anisotropy information and

requires adaptive anisotropic smoothing procedures.

PET (upper r ight): Recovering edges from noisy Poisson data. The discontinuit ies of

the first derivative under Radon transform correspond to tissue borders.

Microbiological images ( left) : studying the structure of the image rather than just

denois ing: edge detect ion, segmentation, class ification, and pattern regognit ion
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