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A New Manifold Reconstruction Method Based on Isomap

MENG De-Yu XU Chen XU Zong-Ben

(Institute for Information and System Sciences, Xi’an Jiaotong University , Xi’an 710049)

Abstract  Most of the existing nonlinear dimensionality reduction methods only realize data em-
bedding from high-dimensional to low-dimensional data spaces but not data mapping between
them, which restrict their applications to approximation and prediction tasks. This paper propo-
ses two new data mapping methods, fast method and robust method respectively, which realizes
data mapping from data embedding based on the intrinsic executive mechanism of Isomap, one of
the most well known nonlinear dimensionality reduction method. It also presents theoretical esti-
mations for the approximation precision and computational complexity of the new methods. Some
experiment results on synthetic and real-world data sets are demonstrated, which verifies the fea-
sibility and effectiveness of the new data mapping methods. Particularly, the simulations, which
apply the new methods on feature movie description problem and pattern classification problem,

are designed. The results further shows the potential usefulness of the new methods.
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Background

The paper mainly focuses on one of the significant re-
search directions in data mining and machine learning, non-
linear dimensionality reduction, also called manifold learning.
In the recent decade, this is one of the hottest research issues
in the data mining area and has been paid a lot of attentions
by the related researchers. However, limitations still re-
mained in the current researches. One of the most typical is
the manifold reconstruction issue, also named as the out-of-
sample issues. Currently, some techniques have been pro-
posed to solve the issue. Nevertheless, the efficiency and the
robustness of these proposed techniques are still far from sat-
isfactory. This paper proposes two methods for this issue,

respectively called the fast method and the robust method for

manifold reconstruction. The two methods significantly im-
prove the capability of the existing manifold reconstruction
methods, especially on efficiency and robustness.
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