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Fig.1 The color-magnitude diagram of sample crossed with the GAIA data
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Table 1 Comparison of classification results of small samples

Spectral types  Accuracy (Liu et al.[w]) Accuracy (DBN model)

F 0.72 0.8891
G 0.9091 0.9377
K 0.52 0.8379
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Table 2 Comparison of classification results of large samples

Classifier ~ Data dimension Spend time/s Accuracy

RBM 721 1481.0040 0.7572
PILDNN 721 226.9495 0.8190
PILDNN* 721 1103.4251 0.8232
DBN 3909 8611.0092 0.9303
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Classification of LAMOST Spectra Based on Deep
Learning

XU Ting-ting' MA Chen-ye? ZHANG Jing-min' ZHOU Wei-hong!:?

(1 School of Mathematics and Computer Sciences, Yunnan Minzu University, Kunming 650500)
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AsstracT The classification of the normal stars plays important roles not only in the
understanding of the stellar physics, but also in the study of the overall structure and
evolution of the Milky Way. However, the problems of low classification accuracy or
unknown spectral types still exist in the related researches. In this paper, we present
a new automated feature extraction method for spectra with its application in spectral
classification of F, G, and K type stars. The basic idea of our approach is to train a
deep belief network to hierarchical learning features of spectra data, and then we use the
back propagation algorithm to fine-tuning the whole model. We select 31667 spectra
that include three type stars of F, G, and K from LAMOST (the Large Sky Area Multi-
Object Fiber Spectroscopic Telescope) Data Release 5, and cross with GATA (the Global
Astrometric Interferometer for Astrophysics) data to get the color-magnitude diagram
in the TOPCAT. We evaluate the performance of the proposed scheme and the results
demonstrate that the method of deep belief network is superior in the comprehensive
performance.

Key words stars: fundamental parameters, methods: data analysis, methods: statis-
tical, techniques: spectral analysis
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