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Table 1 Correct recognition ratio of QSO and Galaxy spectra
based on nearest neighbor method. The nearest neigh-
bor classifier is designed in the spectrum observation-
al space, which is not processed by the usual filters or

feature extraction methods

Shnedian Shmax
952050 93 7100

Standardization method Sy Smean

95. 2650 95 1850

Correct ratio/ %

Table 2 The classification results of Galaxy spectrum and QSO
spectrum based on PCA + KNN, LDA and PCA +

SVM. In [5, 6], the ¢, (x) = /Zx? is imple-
i=1

mented mistakenly by Zx,’ . we corrected it in this
i=1

work

Standization method Sunit Stmean Shedian Stmax

PCA+KNN/ % 95. 74
LDA/% 92. 41
PCA+SVM/ % 90. 94

94. 44
92. 16
92. 38

93. 73 94. 75
91. 57 91. 57
91 73 93 41

Table 3 The classification results of Galaxy spectra
and QSO spectra based on GDA method

Galaxy QSO
Correct ratio/ % 90. 65 94, 0

Spectrum class average

92. 325

PCA+KNN, LDA, PCA+SVM  GDA

, » PCA+KNN
, PCA+SVM
, GDA
LDA
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Galaxy/Quasar Classification Based on Nearest Neighbor Method
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Abstract With the wide application of high-quality CCD in celestial spectrum imagery and the implementation of many large sky
survey programs (e. g. » Sloan Digital Sky Survey (SDSS), Two-degree-Field Galaxy Redshift Survey (2dF), Spectroscopic Sur-
vey Telescope(SST),Large Sky Area Multi-Object Fiber Spectroscopic Telescope (LAMOST) program and Large Synoptic Sur-
vey Telescope (LSST) program, etc. ), celestial observational data are coming into the world like torrential rain. Therefore, to
utilize them effectively and fully, research on automated processing methods for celestial data is imperative. In the present work,
we investigated how to recognizing galaxies and quasars from spectra based on nearest neighbor method. Galaxies and quasars are
extragalactic objects, they are far away from earth, and their spectra are usually contaminated by various noise. Therefore, it is
a typical problem to recognize these two types of spectra in automatic spectra classification. Furthermore, the utilized method,
nearest neighbor, is one of the most typical, classic, mature algorithms in pattern recognition and data mining, and often is used
as a benchmark in developing novel algorithm. For applicability in practice, it is shown that the recognition ratio of nearest
neighbor method (NN) is comparable to the best results reported in the literature based on more complicated methods, and the
superiority of NN is that this method does not need to be trained, which is useful in incremental learning and parallel computation
in mass spectral data processing. In conclusion, the results in this work are helpful for studying galaxies and quasars spectra

classification.
Keywords Spectra classification; Nearest neighbor method; Galaxy; Quasar(quasi-stellar object, QSO)
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