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Improved local tangent space alignment algorithm

GU Yan-chun
(School of Electronics & Information Engineering, Foshan University, Foshan Guangdong 528000, China)

Abstract: As one of the classical manifold learning algorithms, LTSA algorithm can yield low-dimensional embedding coordi-
nates from high-dimensional space effectively. Tangent space plays a central role in LTSA algorithm by projecting each neighbor-
hood into the tangent space to obtain the local coordinates. However, in practice, LTSA algorithm takes the space which spanned
by principal components of the sample covariance matrix of the neighborhood as the tangent space of the point. This paper pres-
ented a more rigorous method to calculate tangent space, that the neighborhood matrix of data points was centralized in accord-
ance with the data point itself. By mathematical deduction, it proved that, under the approximation of first order Taylor, the
space attained by our method is even the tangent space of data points itself. Based on this method, it proposed an improved local
tangent space alignment algorithm. The effectiveness and stability of this algorithm are further confirmed by some experiments.
Moreover, the proposed algorithm has no increase in the computational complexity.
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