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Constructing of Database in Finger Geometry Using Three-Dimensional MRImages
Ken Nohara™, Kazunori Umeda (Chuo University), Mitsunori Tada, Masaaki Mochimaru (AIST)

Abstract

This paper suggests the method to generate possible variations of finger model and indivisual model. Specifically,

volume registration technique was employed to quantify individual differences as a diplacement grid from three-di-

mensional MR Images. These result were analyzed with principal component anlaysis(PCA), so that we constructed

the database which revealed principal axes of individual differences in dimension. Thus, we can compute displace-

ment grid that transforms the reference model into various geometric models. On the other hand, weighted value of

each principal components for each individual can be obtained by minimizing between measured dimensions of target

subject and dimension of synthesized model using principal components, so we can also generate individual models.
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0 3 Visualizationof each principal components
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0 5 Possible variations of finger structure
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(a) the model generated by proposed method

(b) the model generated by registration result

(c)Intented subject

0 6 Generated model by proposed method

O 7 Error between registred model and generated

model by proposed method

0 1 Average error(d standard deviation and between
registered model and generated model by proposed

method
Avrage Error Standard Deviation
Skin 0.69mm 0.80mm
Distal Phalanx 0.74mm 0.85mm
Middle Phalanx 0.56mm 0.66mm
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0 8 Lowly-reproducibility model
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