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Fig.1  Original stellar spectral data and normalized stellar spectral data
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Fig.2 Normalized one-dimensional stellar spectral data and generated two-dimensional Fourier spectral

image, f means the changing times of fluxes in a unit wavelength.
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Fig.4 Classification accuracy of the validation set under different iterations
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Table 1 Compared with the classification results in Ref.[5]

The form of sample
The number of sample P Classifier ~Spend time/s Accuracy/%
after feature extraction

50000 one dimensional array =~ PILDNN 226.9495 81.90
50000 one dimensional array ~PILDNN* 1103.4251 82.32
30000 two dimensional image Inception v3 27001.0315 92.90
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A New Stellar Spectral Feature Extraction Method
Based on Two-dimensional Fourier Spectrum Image
and Its Application in the Stellar Spectral
Classification Based on Deep Network

ZHANG Jing-min'  MA Chen-ye? WANG Lu! DU Li-ting! XU Ting-ting?
Al Lin-pint  ZHOU Wei-hong'*
(1 School of Mathematics and Computer Science, Yunnan Minzu University, Kunming 650500)
(2 School of Economics and Business Administration, Yunnan Vocational and Technical College of
Agriculture, Kunming 650031)
(8 School of Physics and Electronic Engineering, Guangzhou University, Guangzhou 510006)

(4 Key Laboratory of the Structure and Evolution of Celestial Objects, Chinese Academy of Sciences,
Kunming 650011)

AsstracTt The classification of celestial spectra is one of the important contents
of astronomical research. The key is to select and extract the most effective feature
for classification from spectra data. In this paper, we propose a new feature extraction
method for astronomical spectra based on two-dimensional Fourier spectrum image, and
apply the method to the classification study of LAMOST (the Large Sky Area Multi-
Object Fiber Spectroscopic Telescope) stellar spectral data. The spectra data are from
LAMOST Data Release 5 (DR5). We select 30000 F, G, and K types of spectra data.
The short-time Fourier transform (STFT) is used to transform the one-dimensional
spectra data into two-dimensional Fourier spectrum images. We classify and test these
two-dimensional Fourier spectrum images with a module based on deep convolutional
network, and the classification accuracy rate is 92.90%. The experimental result shows
that the LAMOST stellar spectra data can be transformed into the two-dimensional
Fourier spectrum images by the STFT. These spectral images inform new features, and
build a new feature space, which is effective for classification. The method is a fully
new attempt in spectra classification, which has certain pioneering significance for the
classification and mining of massive celestial spectra.

Key words stars: fundamental parameters, methods: data analysis, techniques: spec-
tral analysis
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