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Glossary

Atlas: A volume-based segmentation of the grey or
white matter that divides the brain into sepa-
rate regions. The atlas resides on 3D Cartesian
grid.

Atlas class: A class of the atlas is a specific region
in the atlas.

Atlas space: The space in which the atlas resides.

ANTs – Advanced Normalization Tools: A soft-
ware library used to perform the coregistration
of medical images. It has been developed by
Avants et al. [1].

Chaining: A phenomenon in which separated clus-
ters with noise elements in between tend to be
joined together [2].

CURE – Clustering Using REpresentatives: A
cluster analysis algorithm for the clustering of
huge databases [3].

d(p, q): The distance function d(p, q) determines
the similarity between two tracts p and q on
the basis of their distinguishable properties.
The function is symmetric, positive semidefi-
nite and reflexive.

Centroid: The centroid for a set of points is the
average mean of all points in the set. If the
set is ordered and the points are not uniformly
distributed along the path described by the
set, the segment length between two successive
points has to be taken into account during the
computation of the centroid.

Cluster: A cluster defines a set of fiber tracts with
at least one fiber tract. Tracts in the cluster
are similar according to the similarity measure
that was used to create the cluster.

CD – Combined Distance: A similarity measure
that uses distinct features of the tracts (spatial
location, orientation and shape) to determine
their similarity.

Distance function: A distance function computes
the similarity between two elements on basis of
distinguishable features or properties of these
elements.

DTI – Diffusion Tensor Imaging: An MRI method
that acquires diffusion weighted imaging data
in multiple orientations to reconstruct the dif-
fusion tensors.

FDT – Fiber bundle Driven Techniques: Various
methods that utilize fiber tracts to perform a
quantitative analysis of diffusion weighted MRI
data [4–7].

FMRIB58 template: An FA template in MNI152
space that was generated by averaging 58 dif-
ferent, coregistered FA datasets [8].

GM - Grey Matter: The part of the brain and the
spinal cord that contains the bodies of nerve
cells.

Hierarchical clustering: A set of clustering meth-
ods that organize the data into a tree-like hier-
archical structure based on the similarity ma-
trix [9]. The resulting cluster tree can be cut-
ted at certain levels to obtain the final cluster-
ing.

HAC – Hierarchical Agglomerative Clustering: Hi-
erarchical clustering in which the cluster tree is
generated with a bottom up approach.

HD – Hausdorff Distance: HD(p, q) denotes the
Hausdorf distance between two sets of points p
and q.

IRQ – Inter-Quartile Range: The difference be-
tween the upper and lower quartile (i.e. first
and third quartile). In a box plot the lower and
upper parts of the (colored) box correspond to
the first and third quartile.

k-NNs – k-Nearest Neighbors: For one element p
of a dataset, the k-NNs are the k most similar
elements to p.

LOF – Local Outlier Factor: The LOF(p) is a
score for element p that specifies the outlierness
p with respect to the surrounding elements of
p. LOFs were introduced by Breunig et al. in
2000 [10].

Medoid: For a set of elements (e.g. tracts), the
medoid is one element of the set that is most
similar to all other elements.
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Native space: The space of a dataset in which its
data was acquired.

Outlier: An outlier is an element of a dataset that
has no or low resemblance to other elements of
the dataset.

φA(vi): The probability that voxel vi belongs to
the atlas class A.

Prototype bundles/cluster: The prototype bundles
are a set of clusters that are generated during
the cluster analysis with CATSER. The pro-
totype bundles are generated from a reduced
sample of the whole datasets and are later uti-
lized to assign remaining, unprocessed fiber
tracts to their most similar prototype.

Rasterizing: The process of rasterization transfers
real valued data to a Cartesian grid.

Representatives: The representatives are a set
of well scattered tracts that are distributed
throughout a cluster to approximate the shape
of the cluster.

ρA(vi): The tract density ρA(vi) corresponds to
the number of tracts from bundle A that oc-
cupy voxel vi.

Similarity matrix: A matrix that contains the pair-
wise similarities for all elements of a dataset.
The pair-wise similarities are computed by uti-
lizing a distance function.

Similarity measure: See distance function.

Spatial agreement: The spatial agreement s rates
the correspondence between rasterized tracts
and an atlas class according to the number of
voxels of the tracts as well as the number of
intersecting voxels between tracts and atlas.

Tract: A fiber tract is an ordered set of points in
3D space with at least two points.

Tract-based Spatial Statistics: A method for the
quantitative analysis of diffusion weighted MRI
data, introduced by Smith et al. in 2006 [11].

TCD – Tract Centroid Distance: The TCD(p, q)
is the Euclidean norm between the centroids of
two tracts p and q.

Voxel-Based Morphometry: A method for the
quantitative analysis of MRI data, introduced
by Ashburner and Friston in 2000 [12].

w(C1, C2): The weighting factor w(C1, C2)
weights the distances between two clusters C1

and C2 according the spatial agreement be-
tween clusters and atlas classes. This incor-
porates spatial information of a white matter
atlas into the clustering.

WM – White Matter: The part of the brain and
the spinal cord that contains the axons of the
neurons. Axons (inter-) connect nerve cells and
distinct brain regions.

ζ(A,C): The matching value ζ(A,C) reflects the
spatial resemblance between an atlas class A
and a cluster C.
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