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Synthesizing possible variations of fingertips
using principal component analysis
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In order to synthesize possible variations of fingertip, we analyzed individual differences in geometry of skin, distal
phalanx and middle phalanx using principal component analysis. Volume registration technique was employed
to quantify individual differences of fingertip from MR images of 50 male subjects. As a result of the analysis
first, second and third components are turned out to correspond to difference in length, contortion and warpage of
fingertip. Possible variations of fingertip was synthesized from these three components.
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Fig. 1: Synthesis of possible variations of fingertip.

Fig. 2: Preprocesses for MR image.
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Fig. 3: Result of volume registoration.
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Fig. 4: Proportion and cumulative proportion computed
from PCA result.
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Fig. 5: Visualization of each principal component.

Table 1: Average error and standard deviation between syn-
thesized model and manually created model.

Avrage error Standard deviation

Skin 0.642 mm 0.603 mm
Distal phalanx 0.345 mm 0.940 mm
Middle phalanx 0.193 mm 0.403 mm
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Fig. 6: Error between synthesized model and manually created model.
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Fig. 7: Three possible variations of fingertip.
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