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Properties Analysis and Research of Principal Curves Based on Self-Consistency

SHAO Bao-Jun MIAO Duo-Qian ZHANG Hong-Yun TANG Qing-Shi WANG Zhen
(Department of Computer Science and Engineering, Tongji University, Shanghai 200092)

Abstract A principal curve which satisfies the self-consistency property is a smooth curve passing through the “mid-
dle”of a dataset, which can be regard as a nonlinear generalization of linear principal components. In this paper, we
construct a differential equation on the basis of the self-consistency condition of principal curves, and by solving this
differential equation, we obtain principal curves for uniform densities on annuli; through analyses and studies of the
experimentation’s findings, we have drawn some interesting conclusions-
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