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Introduction 1/3

Spatial atlases

atlas ← {model}M + {assay}A ,A � M

Large deformations are a severe challenge
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Introduction 2/3: Selection from an Assay
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Introduction 3/3: Possible Approaches

Fluid models

Articulated models

Radial Basis Functions

Constrained Distance Transforms
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Constrained Distance Transforms (CDT)

I RBFs.
I Distance

Transforms
I Conforming

Meshes
I Object resampling
I ANSI C

implementation
within Woolz
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RBFs are typically expensive to
compute and invert

Conforming mesh framework
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Geodesic Distance
Transforms

Fast Marching
algorithm

Conforming mesh
framework
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Constrained Distance Transforms (CDT)

I RBFs.
I Distance

Transforms
I Conforming

Meshes
I Object resampling
I ANSI C

implementation
within Woolz

Computing conforming meshes - a
complex problem

Simple implementation in Woolz

External mesh generators (eg
Netgen)
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Constrained Distance Transforms (CDT)
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https://github.com/ma-tech/Woolz
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A GUI for Interactive CDT: WlzWarp

Qt, Coin,
Simvoleon &
Woolz
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Results 1/4: TS12 Wholemount
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Results 2/4: TS15 Wholemount
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Results 3/4: HUDSEN–EMAGE 3D
Inter–Atlas Mapping
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Results 3/4: HUDSEN–EMAGE 3D
Inter–Atlas Mapping

CS14→ TS17
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Results 4/4: HUDSEN Inter–Stage Mapping

CS17→ CS18→ CS19

10/12



Conclusions & Observations
CDT for atlas registration in 2 and 3D

Landmark placement is non-trivial

Warps may not be satisfactory for some high deformation
gradients

Live update not usable for large 3D meshes

Fine tuning

Interpolation, 4D and beyond –

atlas ← modelND + {assay}A
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