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The Study of Principal Curve Detection Using Cluster

Ensembles

Student : Sheng-Yi Lin Advisor : Tsai-Pei Wang

Institutes of Multimedia Engineering

National Chiao Tung University

ABSTRACT

A principal curve is a curve that passes through the middle of the data distribution. As a
result, we can obtain the basic shape of a data distribution-by detecting its principal curve.
The detection of principal curves through clustering algorithms has been a popular topic in
past research. Most of these algorithms consist of three main steps: a clustering algorithm to
partition the data, the linking of the clusters to obtain an initial principal curve, and the
smoothing of the initial principal curve. However, these algorithms all have some limitations
due to the underlying clustering algorithms. Examples of such limitations include how to
determine a proper number of initial clusters, initializations, and the effect of noise, etc. In
this thesis, our goal is to apply the technique of cluster ensembles to principal curve detection.
The benefit of cluster ensembles is the reduced effect of initialization and noise, and this
leads to more stable clustering results. The final partition into principal curves are obtained

using hierarchical agglomeration algorithms.
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