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Model-based longitudinal analysis of dynamic multi-modal higher-dimensional data
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The quaternions express the three-dimensional vectors.

Using quaternions, the spatial motion field is expressed as three-dimensional tensor with quaternion
elements. By applying the multi-linear principal component analysis based on the tensorial
caliculus, it is possible to extract dominant motion field of the three-dimensional deformation
field for longitudinal analysis of deformation of human organs, such as beating heart. This
longitudinal analysis of deformation field characterise the types of deformation fields. This
classification of the deformation fields will being new geometrical and information criterion for
machine-based diagnosis assistance system. Furthermore, we developed a new pyramid-based image
transformation for the harmonisation of the resolution of images in a sequence for the longitudinal
analysis of image sequence.
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