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Fig. 1 Normal galaxy (a) and wavelet coefficient (b)
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Fig.2 501 samples vs. corresponding first LLE component

(a); 501 samples vs. corresponding first PCA compo-
nent (b)
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Fig. 3 3-D space after LLE transformation (a) and

3-D space after PCA transformation (b)
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Fig. 4  Test redshifts vs. SDSS reference redshifts on 0266
square samples after LLE transformation (a) and PCA

transformation (b)
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A Novel Method for the Determination of Redshifts of Normal Galaxies by
Non-Linear Dimensionality Reduction

XU Xin"*, WU Fu-chao', HU Zhan-yi' , LUO A-li*

1. Robot Vision Group, National Laboratory of Pattern Recognition, Institute of Automation, Chinese Academy of Sciences,
Beijing 100080, China

2. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China

Abstract It is difficult to determine the redshifts of normal galaxies (NG) from their spectra because of their common weak ab-
sorption property. In the present work, a novel method is proposed to effectively deal with this issue. The proposed method is
composed of the following three parts; At first, the wavelet transform coefficients at the fourth scaling are experimentally found
to be appropriate and used as our features to represent the absorption information from NG absorption lines, break points, and
absorption bands. Then, the features are mapped by a non-linear method, LLE(locally linear embedding), onto an one-dimen-
sional manifold in the 3D space; Finally, the NG redshifts are obtained by the nearest neighborhood technique from the redshift
distribution on the manifold. Besides, the proposed method is compared with widely used PCA method in the literature with

SDSS database, and is shown to be more accurate for the redshifts determination.
Keywords Normal galaxies; Redshift; LLE; Manifold; PCA
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