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Eigen Finger: Geometric Database from MRI Images
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In order to synthesize geometric models with individual variations, we created geometric database of human

finger from MRI images. Volume registration technique was employed to quantify the individual differences from

3-dimensional MRI images of 50 male subjects.

The result of principal component analysis for the measured

individual differences (displacement fields) has clarified the principal features of finger geometry such as dimension,

thickness and thickness of a finger pad. We can synthesize possible variations of finger geometry and subject specific

finger geometry by transforming a template model according to a displacement field computed by weighted sum of

these principal features.
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(a) MRI image (b) Finite element model

Fig. 1 MRI image and finite element model of the template

subject.
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Fig. 2 4th principal component (thickness of a finger).

Thick finger pad &

Fig. 3 Boundary family.
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Fig. 4 Subject-specific geometric model generated from
the database.
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