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Fig.1 Structure comparison of convolutional neural network and capsule networks
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Table 1 Dynamic routing algorithm

Procedure routing algorithm:

1: procedure ROUTING (u;;, 7, 1)
2: for all capsule 4 in layer | and capsule j in layer (I + 1): b;; + 0
3: for r iterations do
4: for all capsule ¢ in layer I: ¢;; < softmax(b;;) > softmax computes Eq. (3)
5: for all capsule 7 in layer (I 4 1): s5 < Y. ciju;;
6: for all capsule ¢ in layer (I 4+ 1): v; < squash (s;) I> squash computes Eq. (1)
7: for all capsule ¢ in layer | and capsule j in layer (I + 1): bij = bi; + uj); - v;

Return v;
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Fig.2 Operation of one-dimensional convolution
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Fig.3 Original star spectral data and its two-dimensional Fourier spectrum image generated after STFT
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Table 2 The comparison of results

Type of star  The number of sample 1D convolution Classifier Accuracy/%
F5, G5, K5 3000 Yes Inception v3 99
F5, G5, K5 3000 Yes Capsule Network 99.67
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Stellar Spectral Classification Based on Capsule
Network
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AsstracT The rapid development of large scale sky survey project has produced
a large amount of stellar spectral data, which makes the automatic classification of
stellar spectral data a challenging task. We select F5, G5, and K5 types of spectra
data, which are derived from LAMOST Data Release 5 (DR5), one dimensional con-
volution network and short-time Fourier transform (STFT) are used to transform the
one-dimensional spectra data into two-dimensional Fourier spectrum images. And then
the two-dimensional Fourier spectrum images are classified automatically by the cap-
sule network. Because the capsule network preserves the hierarchical pose relationships
between the entities in the image and the advantages of removing the pooled layers, the
experimental results show that for the classification accuracy of F5, G5, and K5 stellar
spectra, capsule Network has better classification performance and is superior to other
classification methods.

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



