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Fig. 1 The quasar and galaxy spectra classification perform-
ance based on EFCD feature extraction method and nea-

rest neighbor classifier
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Table 1 The quasar and galaxy spectra classification perform-

ance based on EFCD method and nearest neighbor

classifier

DEF CR based ~ CRbased  CRbased  CRbased  CR based

on Sinedian/ Y6 00 Sinean/ %6 on Sunie/ Y on Sax/ % on Swin/ %
3791 95. 21 95.19 9527 9371 9199
3 000 95. 57 95. 53 9571 9 405 9 221
2 500 95. 62 95. 62 9573 9 404 9216
2 000 95. 56 95. 52 9 561 9392 9 225
1500 95. 68 95. 61 9572 9390 9216
1 000 95. 56 95.51 9563 9 385 9 230
500 95. 36 95. 28 9533 9 264 9 247
250 94.76 94.75 9455 9241 9196
200 94. 44 94. 62 9439 9232 9 190
150 94. 10 94. 10 93. 86 92.18 91. 40
100 93.99 94. 36 94. 07 91. 96 91. 07
50 92. 83 92.94 93.12 91. 87 90. 38
10 89. 25 89.91 90. 40 90. 43 88. 84
5 87.57 88. 74 89. 10 89. 24 87.72
4 87. 89 88. 66 89. 06 88. 96 87.18
3 86. 11 87.42 87.69 87. 80 86. 50
2 84.72 84. 86 85.54 86.43 84.49
1 83. 96 83. 87 84.17 84.78 84.16

DEF: Dimension of the extracted feature space, CR: Correct ratio
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Table 2 The influence of noise on quasar and galaxy
spectra classification performance
o 1 2 3 5
WGW=3 94. 33 94. 32 94. 27 94. 25
WGW=5 94. 38 94. 76 94. 85 94. 88
WGW=7 94. 36 94. 97 95.17 95.09
WGW=9 94. 36 95. 06 95.17 95. 32

o is the scale parameter in Gaussian filter. Flux standization method is
Smax. The classification correct ratio is presented based on percent.
WGW . the width of Gaussian window
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Table 3 Evaluating the redundancy in

quasar and galaxy spectra

CR based CR based CR based

DEF on Smedian/ Y0 on Swean/ %0 on Suic/ %
3791 95.21 95. 19 95. 27
1895 95.18 95. 15 95.19
947 95. 34 95. 32 95. 37
473 94. 88 94. 69 94. 49
236 94. 44 94. 42 94. 31
118 93. 80 94. 11 93.70
59 92. 46 92. 65 92.72
29 91. 29 91. 67 91. 94
14 89. 27 90. 00 90. 64
7 88. 06 89.61 89. 24
3 83.77 86.13 86.18
1 74.25 77.34 79.70

The notations are defined in the title of Table 1
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A Novel Spectrum Feature Extraction Method

LI Xiang-ru' , FENG Chun-ming*, WANG Yong-jun', LU Yu'
1. School of Mathematical Sciences, South China Normal University, Guangzhou 510631, China
2. Dongchang College, Liaocheng University, Liaocheng 252000, China

Abstract The present focuses on the celestial spectra feature extraction problem, which is a key procedure in automatic spectra
classification. By extracting features, the authors can reduce redundancy, alleviate noise influence, and improve accuracy and ef-
ficiency in spectra classification. The authors introduced a novel feature analysis framework STP (space transformation and parti-
tion) , which focuses on four essential components in feature extraction: decompose and reorganize spectrum components, reor-
ganize, alleviate noise influence and eliminate redundancy. Based on STP, we can analyze most of the available feature extraction
methods, for example, the unsupervised methods principal component analysis (PCA), wavelet transform, the supervised meth-
ods support vector machine (SVM), relevance vector machine (RVM), linear discriminant analysis (LDA), etc. We introduced
a novel feature analysis framework and proposed a novel feature extraction method. The outstanding characteristics of the pro-
posed method are its simplicity and efficiency. Researches show that it is sufficient to extract features by the proposed method in
some cases, and it is not necessary to use the sophisticated methods, which is usually more complex in computation. The pro-
posed method is evaluated in classifying Galaxy and QSO spectra, which is disturbed by red shift and is representative in auto-
matic spectra classification research. The results are practical and helpful to gain novel insight into the traditional feature extrac-

tion methods and design more efficient spectrum classification method.
Keywords Spectrum classification; Feature extraction; Quasar; Galaxy
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