Volume 43, 2014
Pages 277–291
http://topology.auburn.edu/tp/

Estimating the Dimension of a
Manifold and finding local charts on
it by using Nonlinear Singular Value
Decomposition
by
Prabhakar G. Vaidya and Sajini Anand P. S.
Electronically published on September 9, 2013
This file contains only the first page of the paper. The full version of the
paper is available to Topology Proceedings subscribers.
See http://topology.auburn.edu/tp/subscriptioninfo.html for information.

Topology Proceedings
Web:
Mail:

E-mail:
ISSN:

http://topology.auburn.edu/tp/
Topology Proceedings
Department of Mathematics & Statistics
Auburn University, Alabama 36849, USA
topolog@auburn.edu
0146-4124

c by Topology Proceedings. All rights reserved.
COPYRIGHT ⃝

http://topology.auburn.edu/tp/

TOPOLOGY
PROCEEDINGS
Volume 43 (2014)
Pages 277-291
E-Published on September 9, 2013

ESTIMATING THE DIMENSION OF A MANIFOLD AND
FINDING LOCAL CHARTS ON IT BY USING
NONLINEAR SINGULAR VALUE DECOMPOSITION
PRABHAKAR G. VAIDYA AND SAJINI ANAND P. S.

Abstract. In this paper we propose a method of using nonlinear
generalization of Singular Value Decomposition (SVD) to arrive at
an upper bound for the dimension of a manifold which is embedded
in some RN . We have assumed that the data about its co-ordinates
is available. We would also assume that there exists at least one
small neighborhood with suﬃcient number of data points. Given
these conditions, we show a method to compute the dimension of
a manifold. We begin by looking at the simple case when the
manifold is in the form of a lower dimensional aﬃne subspace. In
this case, we show that the well known technique of SVD can be
used to (i) calculate the dimension of the manifold and (ii) to get
the equations which deﬁne the subspace. For the more general case,
we have applied a nonlinear generalization of the SVD (i) to search
for an upper bound for the dimension of the manifold and (ii) to
ﬁnd the equations for the local charts of the manifold. We have
included a brief discussion about how this method would be highly
useful in the context of the Takens’ embedding which is used in the
analysis of a time series data from a dynamical system. We show
a speciﬁc problem that has recently been found out when applying
this method. One very eﬀective solution is to develop a model
which is based on local charts and for this purpose a good estimate
of the underlying dimension of an embedded data is required.
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