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Whole brain structurally constrained

functional network model
— next 3 years based on Kim Dalton/Seth Pollak + Utah + SNU dataset

Functional connectivity network
model via hieratical clustering
-Daniel J. Kelley

White matter fibers fMRI / PET signal
- edges of graph > Measurements on graph

FreeSurfer based \ /
Structural boundaries

> verticesofgraph - Massive 3D graph with 800000 nodes




DTl tract shape
modeling in autism

using Utah dataset
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Background

Very limited research on parametric model
of white fiber tracts

Clayden et al. TMI 2007

Cubic B-spline is used to model and match tracts.

Batchelor et al. MRM 2006

Sine and cosine Fourier descriptors are used to
extract global shape features for classification




DTl Tract parameterization
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X, Y, Z coordinates are mapped onto a unit interval and
represented using the cosine basis.
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Cosine series representation
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z

Coefficients of Cosine series expansion of coordinates

regardless of shape
and length, any tract is always
represented by 60 parameters.

Tract registration is done
by matching these parameters




osine series representation at various degrees




Registering tracts

Tract / is registered to tract Average of 5 tracts
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Averaging tracts across
74 subjects
(42 autistic 32 control)




Fiber Concentration for each subject

control - autism



Discussion

Cause of weak signal

|. Need a better way to remove outlying tracts
(currently a manual editing for extreme outliers)

2. Need a better tract alignment method

3. Need a better concentration metric




