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ABSTRACT

Understanding the birth and evolution of galaxies, and the history of star formation in them, is
one of the most important problems in astronomy. Using the data from the AKARI IRC survey of
the Large Magellanic Cloud at 3.2, 7, 11, 15, and 24 µm, we have constructed a multi-wavelength
catalog containing data from the cross-correlation with a number of other databases at different
wavelengths. We present the first approach with a Support Vector Machine (SVM)-based method
to separate different classes of stars in LMC in the color-color and color-magnitude diagrams.
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1. INTRODUCTION

AKARI observed an area of 10 deg2 of the Large Mag-
ellanic Cloud (LMC) using the Infrared Camera (IRC)
at wavelengths of 3.2 µm (N3), 7.0 µm (S7), 11.0 µm
(S11), 15.0 µm (L15), 24.0 µm (L24). For our first
analysis, from the Release Candidate version 1 of the
AKARI LMC Large Area Survey point source catalog
(Ita et al., 2008) we selected sources (3,852) detected
at all NIR and MIR wavelengths of: 3.2, 7.0, 11.0, 15.0,
and 24.0 µm, i. e. with complete five-band color infor-
mation.

In order to identify and classify these sources, we
searched for their counterparts in public databases
at different wavelengths: 2MASS, NED, SIMBAD,
AKARI FIS All-Sky Survey, and OGLE. We cross-
correlated our sources with these catalogs using a po-
sitional tolerance of 3.0 arcsec, extended to 20 arcsec
for the cross-correlation only for the AKARI-FIS data.
Counterparts were found for ' 75% of the sample. The

majority (∼ 70%) of identified sources are AGB stars
and similar evolved giants.

2. COLOR-MAGNITUDE DIAGRAMS

In all color-magnitude diagrams, different types of
sources are well separated, especially, there is a promi-
nent separation between (1) a group consisting of mul-
tiple stellar systems, Asymptotic Giant Branch (AGB)
stars, other late-type pulsating giants, foreground ob-
jects and (2) a group including Young Stellar Objects
(YSOs), post-AGB stars and background objects (Fig.
1).

We made an atttempt to classify non-identified
sources using Support Vector Machine (SVM) (Chang
& Lin, 2011). For our data, a binary classification was
performed using non-linear Support Vector Classifica-
tion (SVC) with a radial basis function (RBF) kernel.
SVM was trained on identified sources. We used three
well separated groups: (1) multiple stellar objects, (2)
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Fig. 1. Positions of different types of objects in the

color-magnitude diagram N3 − S11 vs. S11.

AGB stars, and (3) YSOs and post-AGBs (Table 1).
The obtained separation conditions of different groups
of objects were then used to classify unknown sources
using a diagram N3 – S11 vs. S11 (Fig. 2).

Sources without a counterpart can be stars invisi-
ble due to a large amount of surrounding dust. Such
sources should be further investigated. Here we present
the first attempt to determine their type. From our first
SVM-based analysis, a majority of these sources might
be post-AGBs and YSOs. We show that the SVM-
based method, applied to color-magnitude diagrams, is
useful to classify IR sources and search for new candi-
dates for post-AGBs and YSOs.
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Fig. 2. Color-magnitude diagram N3 – S11 vs. S11.

Upper panel: sources identified as multiple stellar objects

(red), AGBs (brown), post-AGBs and YSOs (blue). Lower

panel: unidentified sources and their SVM-based classifica-

tion. Most of not identified sources are probably post-AGBs

and YSOs.
Table 1.

I. Sample Used to Train SVM

Group of objects No of sources %

(1) Multiple stellar systems 49 5

(2) AGB stars 828 84

(3) Post-AGBs and YSOs 110 11

II. Classification of Unidentified Sources

Group of objects No of sources %

(1) Multiple stellar systems 7 0.4

(2) AGB stars 546 29

(3) Post-AGBs and YSOs 1335 71
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