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Table 1 Owur taxonomic system compared to the Bus taxonomic system
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Table 2 Percentage of variance accounted by the principal component

PC1 PC2 PC3 PC4
Variance 0.1313 0.0858 0.0318 0.0043
Percentage 67.27% 28.71%  3.95% 0.07%

Cumulative Percentage 67.27%  95.98%  99.93%  100.00%
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Fig.1 The bimodal structure of asteroids shown in the PC space
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Fig.2 The distribution of asteroids of the training sets in the PC space
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Table 3 Percentages of asteroids classified into each asteroid type

B C D K L S \% X

Number 630 6250 990 4418 3747 20747 5531 6329
Percentage 1.30% 12.85% 2.04% 9.08% 7.70% 42.65% 11.37% 13.01%




5 M B BEHLARARSTIE SO MT IR 2 531

0.2
c
0.1 X
s
0.0 °B
e D
K
-0.1
S L
[a
-0.2 \"
-03 |
-04 |
L 1 1 1
1.2 1.4 1.6 1.8

PC1
Bl 3 2 IGRAEP CAR R i a3, A AT BLE SRS /MT AL AR A R

Fig.3 The distribution of different classes of asteroids in the PC space, in which each class of asteroids

are clustered
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Fig.4 The relative reflectance spectra of the eight classes of asteroids
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Spectral Classification of Asteroids by Random Forest
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AsstracT With the increasing asteroid spectral and photometric data, a variety of
classification methods for asteroids have been proposed. This paper classifies asteroids
based on the observations of Sloan Digital Sky Survey (SDSS) Moving Object Catalogue
(MOC) by using the random forest algorithm. With the training data derived from the
taxonomies of Tholen, Bus, Lazzaro, DeMeo, and Principal Component Analysis, we
classify 48642 asteroids according to g, r, i, and z SDSS magnitudes. In this way,
asteroids are divided into 8 spectral classes (C, X, S, B, D, K, L, and V).

Key words asteroids: general, line: profiles, methods: random forest



