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Non-Linear Dimensionality Reduction Techniques of Distance-Preserving
Projection for Visualization and Classification

LIU Zhong-hua'"?,ZHOU Jing-bo', CHEN Yi',JIN Zhong'
(1. School of Computer Science and Technology , Nanjing University of Science and Technology , Nanjing , Jiangsu 210094, China ;
2. Electronic Information Engineering College , Henan University of Science and Technology , Luoyang , Henan 471003, China )

Abstract: This paper has extended and improved the method of distance-preserving projection which substitutes an estimated
geodesic distance for the conventional Euclidean distance. It can nuroll the data of nonlinear surface correctly and preserves exact
distances of each data point to its nearest neighbor point and to some other near neighbors. In order to choose a suitable neighbor-
hood size effectively, the P-ISOMAP algorithm which is much less sensitive to the neighborhood size is used. Contrasted with the o-
riginal method and ISOMAP and other methods, this paper can reduce dimensionality and visualize more effectively. For classifica-
tion, this paper develops new classification techniques. The experiments prove that the method has taken the excellent effect in visu-
alization, dimensionality reduction and classification.
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