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Reasons for Registration

A Intra-Subject Registration
I reduce motion artifacts within single scan
I combine data for improved SNR
I follow changes in longitudinal studies

A Inter-Subject Registration
I Improve statistical power in population analysis
| automatic labeling
I generate statistical atlases
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Probing the Orientation of Anatomy

A Orientation of Al Olj dzA NB 5 2
anatomy Is not many directions
known a priori

30 DWDs




A Complete Data Set

Minimally Diffusion
Weighted Weighted




DTI Imaging Equation

Diffusion
b-value Tensor
A .—l—.
— g..—bg' Dg
S (b7 g) =5 0€
- -
Gradient Signal without
Orientation diffusion
weighting

Note (units: time/length?) :

b=|q|?A




Estimating Diffusivity

Signal attenuation

S(b,g)/So = E(b,g) = e 8 D8
In E(b,g) = —bADCg
—(b"HInE(,g) = ADCqg
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Estimating Tensors

A Relation of ADC to tensor elements
ADCg =g'Dg
= (92 929y 929= 9, 9y9= 92| Dag Day Dy Dyy Dy D"
— Gg[Dzrx D:cy D;I:z Dyy Dyz Dzz]T
A Least squares estimate:
Dyy Dyy D, Dy, Dy, D, ] = [G'G]7'GT[ADC]
A LMMSE estimate:

Dyy Dyy Do, Dy, D, D..]T = [G'"S G| 'GTE[ADC]
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Gradients and Anatomy

Here, y-gradient = superior/inferior Withleagiextorastiont tneght/latient
does not = anatomical right/left
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