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Improved Soft K-Segments Algorithm for Principal Curves and Its Applications on Fin-

gerprint Skeletonization Extraction

Jiao Na
(Department of Information Science and Technology , East China University of Political Science and Law, Shanghai, 201620, China)

Abstract: Principal curves are a feature extraction method based on the nonlinear transformation. Mean-
while, they are smooth self-consistent curves that pass through the "middle” of the distribution and satis-
fy the "self coincidence”. Thus, structural features of the data can be extracted. Based on the soft K-seg-
ments algorithm for principal curves, the skeletonization extraction of the fingerprint image is not smooth
enough, which often appears small circle and short branches. To solve this proplem, the soft K-segments
algorithm for principal curves and the specialties of fingerprint are analyzed. A new evaluation function is
also proposed. And an improved soft K-segments algorithm for principal curves is put forward. Com-
pared with those of the original algorithms, the smoothness and the accuracy of the proposed algorithm
can be illustrated by experiments.

Key words: fingerprint skeletonization extraction; principal curves; smoothness
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