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Introduction

The study of time dependent shapes is an emerging field in Computational Anatomy, with potential application to early brain development, aging studies, or the analysis of evolving 
pathologic structures. As longitudinal data becomes more widely available, the need for computer models of anatomical evolution becomes increasingly important.  In this work, we 
propose a new type of growth model parameterized by acceleration.
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Results

From discrete shapes to a continuous evolution Estimate a continuous deformation of space

Generate shapes and growth velocity at any instant in time
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in Huntington's disease

Conclusion

We have introduced a new 2nd-order regression 
model for estimating smooth evolution from time de-
pendent shapes.  This is based on a new way of pa-
rameterizing growth by acceleration rather than ve-
locity.  The proposed model is:
�”�� �/�H�V�V���V�H�Q�V�L�W�L�Y�H���W�R���Q�R�L�V�H���D�V���F�R�P�S�D�U�H�G���W�R���W�K�H���V�W�D�Q-
dard piecewise geodesic model
�”�� �5�R�E�X�V�W���W�R���P�L�V�V�L�Q�J���G�D�W�D
�”�� �0�R�U�H���O�L�N�H�O�\���W�R���F�K�D�U�D�F�W�H�U�L�]�H���W�K�H���X�Q�G�H�U�O�\�L�Q�J���E�L�R�O�R�J�L-
cal growth of anatomical structures

Current clinical applications: 
�”�� �1�H�X�U�R�G�H�J�H�Q�H�U�D�W�L�Y�H���S�D�W�W�H�U�Q���L�Q���+�X�Q�W�L�Q�J�W�R�Q�
�V���G�L�V-
ease (HD)
�”�� �$�W�\�S�L�F�D�O���E�U�D�L�Q���G�H�Y�H�O�R�S�P�H�Q�W���L�Q���D�X�W�L�V�P
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