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Choose some voxels using a sublevel set
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Topological Descriptors

Sphere Fitting Methods

Euler number

Trabecular thickness

Connectivity density

Trabecular spacing
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Degree of Anisotropy

Bone volume fraction

Voxel-Counting Descriptors
Bone volume
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Each vertex starts as a connected component

While there are multiple connected components, do the following:

P Find edges of minimum weight connecting the components.

Neighborhood Graph:
((1, 2), 20)
((1,3),30)
((2,4),20)
((3,4),30)

(1,0)

2.20)]

(3,30)

(4,10)

MST:

((1,2),20)
((2,4),20)
((1,3),30)
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Complex associated to the integer lattice grid ()

The zeroth Betti curve of the filtration

Am

P 6 neighborhood graph
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For each cube, we compute the change in the Euler characteristic.

(IV2)

(V1)

(Vo)

First Betti numbers can now be computed.
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Perform the operations on image chunks or subvolumes

P Store neighborhood graph (in a distributed way)

P Compute Betti curves based from graph

Shape Number of Voxels Runtime (seconds)
10x10x10 1000 0457
20x20x20 3000 0.81

40 x40 x 40 64000 2.014
100x 100 x 100 1000000 29.889
250 x 250 x 250 15625000 447.031
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Merging of connected components

—4&— Dimension 0
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Homology Classes
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Merging of homology classes
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