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arge-Defor mation Diffeomor phic Metric Matching Correlation between vector deformation fields and initial velocity fields

Anatomic Model: Given observable anatomical images [0, Il cT
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Shape Analysis on Displacement Vector Fields
(small-deformation assumption)
1. PCA on displacement vector field for statistical analysis

2. Reconstruct displacement vector field for visudization using
selected principal components
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onservation of Momentum: The cost function of the abovevariational problem givesrise
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o (large-deformation assumption)
/here K is a compact self -adjoint operator such that for any smooth vector field 1. PCA oninitia velocity vector field for statistical
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eodesic Shooting: Theinitia velocity, viathe conservation of momentum equation, leads
) recovering the optimal flow that matches the given images. Hence, the target shapeis
arameterized by theinitial velocity. Since these are a vector space, linear techniques such as Refer ences:

CA can be performed and the evolution of the principal components of shape variation can 1. M. Miller, A.Trouve, and L. Y ounes, **Geodesic shooting for computational anatomy," Journal of Mathematical Imaging and
e Used to assess the variability observed in target shapes Vision, Jan 2006.

2. M. Vaillant, M.1. Miller, L.Y ounes, and A.Trouv'e, "~ Statistics on diffeomorphisms via tangent space representati ons,"
Neurolmage, vol. 23, no. 1, pp. S161--S169, 2004.

“Right hippocampus (top row): elgenvectors 3, 8, 11
Left hippocampus (bottom row): eigenvectors 2, 3




