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�3�W�-aDNyW�/�� 113�8i��I~MMx\SKp.k�JG~.,`��n�06��Z�df�MxV�Æ?-I���.MJIMx�,�&��"aHMxV�O.��uY\SIgS�"{V�,`��Yb�N65g��"MxV.��hb�
2 X�.b�#-�yV�.F�.H{� Everitt [1] C 1974 u��.�8{&��s�,S,.|Mn-zr��$.S,-z.V��.<��8pan.�{ul.��V�6bz.�{u-�ZS,.|M�_3S,&Wu���.S,=�!$�&Æ7��.S,!��r.CMxV�qRB6��V�,`�>Ll+MxVSÆp&�ÆV�.<��
2.1 ��).1Pmt�QK+��"MxV�.�Zkp�A�_�>*G��tG�k�G2D;�6|��"MxV�.V�,`p&;,sz��b���T�p.p&�

1) >*G�Mx�Z*���6|V�,`�q&��>*�Z�
2) �tG�Mx�ZDL{2	�Zu(I��htT&t�	�V�,`�_����t�Z.q"�
3) k�G�V�,`�_���MxV�k�G�Z.q"�
4) Ia1sG�MxV�.1t�Zu(I	Ia�)��2�9���"y�Z52.�}��RV.1s�Z�6|V�,`pq&��1s�ZIF�Z (u6)��2�9.MJ2	�Z) �
5) SeÆG�p&V�,`SMx�Z�I�OSeÆ�
6)w8�GIw�G�V�,`SMx�Z��.5:{w8�.�w�8.Iw�.�x�_n�V�,`℄q�B66MxV��8I0	��Yw|�Æn�5:..dÆ8.�Z�

2.2 mt\GV�<��M6nrNY [2] ��Z�5��Zdf�|�5:.8�&�'�Æ<�H^ 1 6w�
(1) �Z�5�Z�5Q{S6V�.�Z�EF��.��IIw�r8~M"DF.V�h`�8{V�<��.8u��pY
�Cg�V���U,��.4��p0+�)V�5:.~*�8�p,�H�N�<����Z.TL'56�&V�S,�+.p[If[�Z:��N��TLu��Z|sCV��Z| |TV(�ST~�"V�.�Z���Z..��.	Ia�ZI�+�Z�.	1s�Z+�pGj��OI�ZCh2�G��Z.~*�r�uY.n�3�5�N4F&p�E.V�
4�����Z.�h
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SV�,`%�.n�i��Y%�u�ah~MV�,`.n�i�{V�.+!�

_ 1 �W�o�B�_ [2]

(2) �Zdf (V�)S.��5:IChX.�Z�EV��TLl�s��DF.V�,`�"'5�Z�.iu�_3 4I{�,`."Hgz.�7Xn�'55:mbu�DF.Æ?-.iuI�Z|�
(3) 5:.8�&�'8�N�'V�5:.h4J�8�l�\�.iu�.	V%.�+.iu��
r��.iu�|r5:w�8I8��Ær�.h`u(�V�
+^iF�Upr�w�
IlpIw���

3 X�.b0p��3�W��Lu�V�,`w|�G~�"/w��Vt�Z|6}���.V�Vn.5% [3] �V�,`.TL+i"�Z.���V�.m.I���H:V�,`6�4
�s�j. _�w|SWn.�Zo�V�,`�|\��Zwq/w.5:��JT��p.V���w|anrH����
3.1 aTmt�QanV�,` [4] Kp.�uFV��msV��8�U<d�C��,��Y'4mHA�.
ls�&mHA�s�&j�,).�.V�5:�8w|��"I��d [5] I(�;V� [6] 2�
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�3�W�-aDNyW�/�� 115�anV�,`."%��Fu�,? n �S,.0-.�Z��u�anh`%%�Z. k �an�X�anIwu�V��N� k ≤ n ��8&�Zanr k �-�WjU,H�p&� (1) X�-zU,?u�S,� (2) X�S,>L�"�x�"u�-�n
��j�V�_�.�b)��\uh`� (1) k ks,`�C�,`��X������S,.�ks�Iw� (2) k �8,`�C�,`��X���0CV��8.u�S,�Iw�>�.anV�,`� k-means [7] � k-medoids [8] I CLARANS [6] � k-means (k ks),`{u�u"n7�!$GM*.�0V�h`�!$M.
,�Zu���S,.�ks (6o4�.�8) ��E�k-medoids (k �8;�u"��IG.S,.��) ,`T���w|.�8.S,���8; (medoid) 4r`\� CLARANS(���Z��.anh`),`{anh`�u"1x'5.����V�,`�C'5.XuYI�uF1xG.T+u�n7�8
S.�Z��*.\4eq�_�,B.V�0:�%
,0J,4��S�Z�I�OeÆ�xqV�\�s$��9�
3.2 DImt�Qg�uV�,` [9] &�F.�ZS,-zutV�.��S8�Eg�.n8��Zg�n8{"�+T.g{"T+�Cz.�g�.V�h`w|�uYnrzV.
(agglomerative)g�V�,`In3. (divisive) g�V�,`)��8[w|��"='pL [10] 2�zV.g�V�"%���&X�S,4r"K.u���7XMN_31 �r<�<�.��p)6�.S*ICu����s^�)l��wT"�n3.g�V�"%���&6�.S,|"u����7X�$�nr<�<..��p)X�S,C"K.u����s^�)u��wT"�>�.g�V�,`� BIRCH [11] � CURE [12] � ROCK [13] I Chameleon [14] �
BIRCH(��g�h`.�SC�8:IV�) ,`{u�,r<q.:Qu (incremental)V�h`�q�Zp�.�|�.Y"HBg�OSp�.Kp�8�(B.,`\4G
(scalability) ��Z�I�OSeÆG�,B.V�0:2�;� CURE(���I;V�),`{u�
S���Z�.�0.V�,`�8_�.�V�;�Iu��.h`�w|,B6����C��ZI�p�Z� ROCK(n�"n��GV�) ,`�Z!$M8sI$'C9.
x��F.�Z!$MTd%%u�Æ
.^�7XC_�Æ
^TrEu�g�V�,`�Chameleon(��H>i�.g�V�) ,`{u�Cg�V��_�H>i�.g�V�,`�
3.3 d4zOmt�Qj�V�anh`{SS,n�.b��EV��_n.h`xq\�$�.��YC\���C�.�T-).�o�r.8i_�~H�G�.u"_MV�,` [15] �8{U<�Z_M ("w)+p.n��) �\���C�.�����"B}pL [16] I^*n� [17] 2�u"_MV�,`."%�xp9C)+._M (S,s�Z;.�m)t�.l�_s�Q�RV��rQ{ �S�F��.X��Z;�Cu��Feq.)+�>LzU?�uF�m.;�_n.h`w|��<L�Ia
(�;�Z�\���C�.��



� 116 �������N�y�W�A�T������� 28 e�>�.u"_MV�,`� DBSCAN [18] �OPTICS [19] I DENCLUE [20] �DBSCAN(u"�_M%0)+._MV�) ,`U<SRbs,&�_M)+��EV��8q�?�Ia.}��Z��\���C�.V���h`&u�V�F�ru-�_M%0
.;|�
OPTICS(U<S,}OpLV�.5%) ,`NSg4mbu�V��Y{r"H)^.V�n�
,�u�Q�V��O� DENCLUE(u"_MnVA�.V�) ,`U<IeS9R�&.��&A�
.)I�Iwg��Z}�._M��{U<4Fl�)+_M..�s�4F�
3.4 d4�Xmt�Qu"j�V�,` [21] _�u�VnFJ�Z5%�q:iu-o�TC�an.s}��u"�.nV:�n�iuV��_�h`.�p�;{��)M��Æ��j�K�&�ZS,.�m�x&*
}��.Xut."0�m�+��p��"#��5 [22] 2�u"j�V�,`"%�$S,}�*
r���m."0�Czu�j�5%�6�.V�
4IC_�j�5% (�*
.}�) T�E�>�.u"j�V�,`� STING [23] �WaveCluster [24] I CLIQUE [25] �STING(Z
:�j�) ,`�TY�&�Z}���z� ��NU<��5%}����7X��5M'5&� p.6V��WaveCluster(_�.QChV�) ,`{u�VnFJ.V�,`�8U<C�Z}�T��u�j�5%�o)�Z�7X_�u�.QCh�Ch1De}��CChX.}��EV��_�V�,`)MR��w|n�NE
� CLIQUE(V��t}�) ,`'M.u"_MIu"j�.V�,`�)n}��Æ
.I_|.)+�|\��Z|M.0SnViu�EV��
3.5 d4{$mt�Qu"i�V�,`�^�
�F.�ZIl3�Vi�n�.~�G�rX���F.u�i��℄[�ZS�F.i�..�tM�_n.h`Ipu"_n.�Z��Z{�Z�C.
JnVbz.�8w|��"x7V� [26] 2�u"i�V�,`"%�U<%%d��Z;}�nV_MA��FwV��8ru"H�.Z
�%"HiFV�.�m�pG�Ia
�Zs(�;��Ymb#�.V�h`�>�.u"i�V�,`� COBWEB [27] I SOM [28] � COBWEB(
xV�) ,`{|u�n��.Cu�%g�V��8.�IS,�n��G — sS�
�� SOM("-o�W) ,`{&Vt�Z�W)4t6Nj���w|�06�E�6iV��
3.6 d46�mt�Q�n�.V�~Hll{_5V�:�T".�7Y��"C��<��Sq�4I�!�.:�T"�SqRB6��:�lp�Ea�|�Sq�0��H>.:�T"�r,_uh`�`,)5g.a5I���_�.:�w|{S�JS,.:��rw|{SV�`�.:��8[k�"!+=+.Iklp��h`.u��p��{S�CZ �Z.[t}��Z�EV��u":�V�,`"%��);n�.Z b�+�.u(.{�b��
,Æ�..
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�3�W�-aDNyW�/�� 117�.b��>�.u":�V�,`� COD [29](Z b�V�) ,`�8{SZ �Z.[t}��Z�EV��r.q� 
6.8��V�,`�|A"=[�F����)6TLM~.h`�I
1 1U.V�,`.u7���Æ�I,`��bC�Q{xX�b$�:V.�ZV�,`�YXb��{Cu�\S.6�.V�,`�A 1 nu�RLe<u%g�JA�Rw 9 � B ! K / 

 h�j
 YOY� CURE � ROCK � Chameleon[ q4Y� BIRCHY bqj
 k-means � k-medoids � CLARANS� w$`O1j
 DBSCAN � OPTICS � DENCLUE/ w$k�1j
 STING � WaveCluster � CLIQUE
 w$kB1j
 [�Zj
 COBWEB`JkSj
 SOMw$;�1j
 COD7 w$k℄1Y�j
 FCMY w$ !1Y�j
 (U|Æ)� ,!Y� QC/ HY� FC
 �Y� D!�Y� PM � SM � SLH � McutXE�Y� NJW � MS

4 X�.bEP{Y�0��V�,`{�Zdf�iupL2bOh+.�pbOpFnu�CpL�Z.pC5%hb_�zÆ�p.4��V�,`�p��"iupL�.*
pL [30] �%}pL2�x�V��.V�,`��"^*n� [31] Ix��h�^*���V�,`�"^*`4 [32] I:��5 [33] ��f�V�n�CMxV�b�V�p)V�6~V|�6�V�I��p���7xx:V8CMxV=+�._J���
4.1 _# / #�TtT< / <�.n�{MxV.u7�	nu�C�Z<�.^*;T<.�dSs^�i\�G���ZT<I<�CSWQQ.I�G~.SW���SW.h`&8[�")nn��_S=[.8T<I<�Cz&j
.�q|�\�D
MJI_��p.bO�s��ÆS�CD�\S.��^M
a���mb.>*�ZYe�HL&MJ"Hn��,�r�p�ST< / <�n�w|_+)�17SW.h`�8u�{�Z;6 (T<) IS6 (<



� 118 �������N�y�W�A�T������� 28 e��) .SWI��bO r QQ.;
PA� (point spread function ��y PSF) <2&i�<2.lsnV!����8[.anH�� Strauss2= [34] TL r∗PSF − r∗model=0.3(H^ 2 6w� * �IV
*h) 4rn�h`S 13 772 � r QQ. Petrosian <2 r∗P < 17.8 mag .MJ�En��5:IgW�g�.
n�h4J�) 98% |T�07_�1Rh`,).R�.h4J�%8xqn�"_n4t.�kpg�V�De.�Z��NSq�n��6�.:����R�.|7G�

_ 2 Strauss U= / =�o� r
∗

PSF − r
∗

model =3_Jqi_ [34]r.℄R_�h`.S,�G�.��,`SMJ�E"HV� / n��_Q{8[�h`�m��{�NVbO^C_hb�E.bO&�5 4� Mähönen 2= [35] �� FCM ,` (i\ c ksV���!�M4FX��Z;�"l�V�.�M.u�V�,`���1xTL c ��tV��8�7X�Z..b�1N&X�n7n�)lu���nXSRC�
,��.V��8NxZ6.V��8BgV�!��p)C��&) $ POSS mb. 9 245�MJ"HVz)��,)M�.5:�I 2 ��.V�.$�5:�Wj�&_IjR. BPA 2 Mähönen /2�=�Rnuk[ [35]

Size Fuzzy BP SOM

200 77 84 86

400 84 92 93

600 96 96 97

800 94 98 99

1000 95 98 99

1200 99 99 99
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�3�W�-aDNyW�/�� 119�,` (
ld+�P,`� BP ,`�:�.h+�:&
l.d+�P)[n-z�Ch+�:<����I:���IgI
?g�g
,�+��g�Xug_I0.�>x�&�ug_I0.�>�H:C��gW�,)�m.���N
,��g.
lC
s�7X�+d+�P�U<jR&
l:Ei1�.%0UDd�l��J	�g_I0./spz�)�mmH) I SOM ,`;,�\�_IjR,`CU*�ZI�<2MJ�n�0:���C�*�Z��8[.h4J!&�I�� 99% �%i\V�,`qp0'
�n�.wrG��Y,);,0b.n�:��U<d�\�r�U*`�Qq&,�,B.n�5:�%r�.`�<V�,).wrG<��"HV� / n�,`S�Z7℄W�p&�8q�n��6�.:��S�*.��Ak�G.��t.�Z�En��Æ5:_�������RB.w8�GIw�G�	�qRB6U,MxVS,`.p&�
4.2 #�&�Tt<�{)�.u7-z"0�YC>��{8.u�u7DG�<�C>n�{MxV��Zf/&<��Z6nzSW.�L�{�B6.8<���G~.�pY
�"� Hubble [36]1926 uG�<�C>n��8Qup{MxV�u��p.|H�|�Up{/k<�.^*��En�.�%_Kp�uF.IkI�slp�Wjr{mjm".�1���m8NI�6i.^M(mr,�*.<��Z�S<�C>�E"Hn�C,<�<�p�

Strateva 2= [37] n�. SDSS .<��ZnV6I�\� u*−r* gQ�R�.�sG�H^ 3 6w�TL u*−r* =2.22 4rH�<�&h�<�n�.H��N�� AutoClass ,` ("HV�,`�8{u�4t!n�h`�U<S�Z�E���
,�XT�Z�"X��L.�Js) &�Z�En��S 25 000 �<�.gQ�EV��5:�wn�. 82%&�b.H�u{� 5% �6�d�.& 82% [n�E� AutoClass n�5:QRBkj.
u*−r* .�sG�4)�<�n�H�.�0GIwEG� Ball 2= [38] ��.<�.,�

_ 3 Strateva =� u*−r* /hR – =3_~��tEH [37]



� 120 �������N�y�W�A�T������� 28 e�oVu� c=R50/R90 � sersic u� n �Ib-M�gQ�2	�� eClass 2._JnV!��r��,`SVt}�n�.`�TLG#.uVxZ�<�.C>n�w|��"�^=[S<�.5%�Æj
<��8�CbO)���Mhbr�)R�p.4��<�.V�w|�06�&)�.~*nV6I�U<d*SW<�V�.~*�Mart1́nez 2= [39] bOIg�<�1\�~*nV.j
6N�Y Hartigan 2= [40] �{Ig�\�<�V�2W"\�2_M�V��6�_3I g<�.V�S"bO<�)M℄P [41] �)�V`� [42,43] 2��`�nV6I!+hbI��Æ�p.u'���
4.3 �� SDSS _# (?#) �psT<{<�.u7-z"0�Æ5%&j
�O{MJ��.�Ou
�YC<S=[bOT<.5%�j
2u7��<��Sd*MJ.b��u;2u7��*�S#�MJ���.N�g� (T<�<��)�) ��zÆ�p.4��%{=[S"C<.�8gkp.w� [44] �1�mbV�0d2.^M2Z5~x�=[r,.�*.C<�Z�_SC<.�uY�8G#.r�.�0�YS_3�Z.n�pU<,`"H�E� Eyer 2= [45] ��
AutoClass V�,`S ASAS (All-Sky Automated Survey �0M"H^M)1-2 . 1 700 V�C<"HVzC��lC�<�M�6 RR �C<�J�C<�ozVC<�*6NC<I MiraC<�Æ�� 302 �	�GC<I 1 429 �*	�GC<�V�5: ^ 4 �5:\� 83%.C<QCV℄<eqp��^ 4(b) ��^ 4(b) w|o���[nV℄<2	��24Q.
K �)!�Q. M ��C�zMs	�[n�\�.�h. Mira C<��"<2.�}�M�6 RR �C<	r;"Yo|/d�	�_�MJkpÆU�n�.
lC 7% 2!�Ig_�h`q�06��C<^M�Z��Yr�$�.C<bOG#.u���".���

(a) (b)_ 4 Eyer /D=W�/

 – {NT�,�_ [45]

(a) U-	W^>1Y�qX (�~9O+D�~95fK/~9O+D!KmE�>��Q=!KQ�7 RR BE>�/Q=K5f!KK�E>��o9ijD!K+7OE>�/o9ijD!Kp|E>)� (b) W^>1Y�qX7; (/o9ijD!Kp|W^>�~9O+D!K+7OE>�5f!K Mira E>) 
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4.4 Z�Tt2	n�r{MxV�u��p.bO|H�Up{&ul.2	�IH�.2	4;,��YpL8.�L�%_�h`0Jkp4�xq��.*.�Z�Wjg	=.�/	(�&�6|RoCzZu.iu�1���m8Nn\�^M.5MI^MI�R�.G��/d�Z1RuQs�_�= .h`{I88SqU,m�.p&.�6|2	."Hn�IV�C,kp�p�Id2�Z!;�2	�Z6�.:��0b��4�:�*���Wj�Zt���6|����;d2�Z�o,V�Hojnacki 2= [46] r� PCA(�znn���pM:E�&��zn��zn&�zn!S�8{pM:E�q*...zn�6Br{S�p.s{Ia�+.:E�$4F�zn.h`yr�znn� MCA) I k-means 2V�,`$�6"
COUP (Chandra Orion Ultradeep Project observation) . 444 ��~* CCD ^* X W�2	Vz 17 ��NS���L�En��r,RB.5:�H^ 5 6w�7X� 1 333 � NGC .
X W�6�E�d�,)h4Jr 94% � g_�h`w|e���2	H4.n��

_ 5 COUP / 444 � X X 3
W�{ 17 �OV= PCA -* PC1-PC2 /oW_ [46]

4.5 �h(w�pT�1�/dZ5.�*�<eM2�$G��\���*.CJ�C")��N<�<V�8[,�w|.lEr.T< (HJ�C<) �Sw.lEr.MJ (HqH<�G) �|�w|.d.%S6NC
iu.MJ (H X W��<2) �j�O1�Zn�.!+.~H{CSkS.�n��VUj�O16�||�Pn�06\�j�O1iu�YS{bOj�O1*�.wq	��_�"75:�_3j�O1�ZS"bOC<�qH<�G2��.MJDL�p�j�O1:En�{u��6~V)MxV2RV=+Ikp!+.|H [47,48] �



� 122 �������N�y�W�A�T������� 28 e�MxV�p�.��tChI"J	`w|RB6�"\�*F	�j�O1iu [49]�7Y�8[S"S6Nj�O1.n�3�qr"�rSq4r.d _S_3�Z�E�
�r.y�_31;� Perlman 2= [50] ��q&\�I�
S6NC
iu.V�,`�n�j�O1���U<u�`HÆ���|j�O1�Z�7X��?8V�,` (greedy clustering

algorithm ��y GCA �wp04F=�!+G4���p�Mx�'4.V��8) S_3�Z�EV��u$r,u�~z.5:�_3V�Q6&4j�O1.u7C��g�j�O1�_3u7C��EI / s5M-z�0��r{.�p.{℄[)�j�O1V�n��-.�1x.6N�^ 6 �w.{�V�,`Sj�O1n�.d.A�^�bO5:Igj�O1.s�Er{�P�.C�Eb.�%{??\bC-.MJT [51] �8S.�P�.6NDL�0�s�.6N�w|U<	CÆ��M�\��rw|U<�``�n��_�h`�"wr�S�J��SeÆ�

_ 6 Perlman /W�-aTk�P2o�/e/B�_ [51]

4.6 �:�pKbV�"/dZ57℄1�I/deM.�&�MxV2=+/d�Z��C�*.1s�Z�HLS_3�Z�EiRsk�{�Zdf�b7.u�{/.�_�SWG.~H�8wqm�&V�.~*IGq�7Y���.�[n,`I{C�ZW�1s.!��Z
.�	�8[SqRB6��"�1s.=+�r.qS1s�Z�E�0.��� Green 2= [52] }F.)C��1s�Z.wEh#� (1) �ZiR`�'
u��s (�ks�.�ss..s2) RR)1s�Z�� (2) �ZZM`�ZM1s�Z�_3I{C�F1s�Z{1xmb.�G��E.�I 3 { Wagstaff 2= [53] Su3p��ZZM`I�ZiR`�E.;,�E1_3h`Cu3=+~��%{8[SqRB6~�"Mx�Z�	rCMxV�1sRwq�8.���� [54] �



� 2 
 a<
�3�W�-aDNyW�/�� 123�r.y�T�h`.1;� Wagstaff 2= [53] ��K:� k-means ,` (K-means

Clustering with Soft Constraints ��y KSC �5M8u
hlI:��psTLu�J	.mHA�) S1s�Z�Ek��?a.is2=r	(mb.�&�C_��&�ZDGnz)��S0[/dDG�Z�EV��Y�[n./dDG�Z (,�1s�Z)mbu�1V�,`.:��&[n/dDG�Z.:�5M��4r0[/dDG�Z.:�QR�&iR`;,� KSC q&0[/dDG�ZV�n�.�&�)..�&wG#DG./d�ZkpUj�qad1s�Z.:�QkpU�_jiR`Rowr�I 3 {u3p�h`.;,�w|�06\� KSC ,`C0J�wrGI}FG2hb��� A 3 Wagstaff L-"F2
q`xR^
qEBRL=j [53]j 
 � = 2 =Ff[N� �# 
PU-1;�3gUqH2t1FfU-[N� �# 
PU-13gUqHa 2t1U-�ltL!� �# xsUi5�w)���\~1�lt!L lt�
Un��Zw�2t�\�KtL!� b(1t}�bo1Æ b(1tx~(
P!℄�\1qX�2y (oÆ0ft) U-�.$,tL!2t�\D:tL!� b(1txs}0D1 b(1tC8xsU�:DU-1�ItL \ft �5 (�l0ft)!2t�\
4.7 ��.1V�,`CMxV�.��kp5g�	.Tb:V.��f�gCRV=+��p.��� Xu 2= [55] bOIg�H:U,u{G� k-means ,`w|&��.C�V�,kp>�I�3�&	V�DG;,�8SKp8i7es~H�Y�0J���
Hakkila 2= [56] ��#�V�,` (ESX ,`� EM ,`� k-means ,`I kohonen _IjR,`) & BATSE γ W�0nLV�z)��N�I#��5:IgCP�oMW�Is��5W�n96h.�Z���8�W�g�DG� Fuentes 2= [57] TLN�SW.2	DG (	u��	�I2	) �ZN�� distance-weighted 3-nearest-neighbor ,`.dT<��`� Teff, lg g I [Fe/H] �nk5:IgTL	u�I	�.�4Jkp!$�I�"TL2	,).�4J�Baccigalupi 2= [58] r� ICA ,`it 4 ��JT.oQ3KxW (CMB) �u�;xW�<�WY�)IGfW�6�it.5: I 4 �_35:I g ICA ,`~�"��MJ�����



� 124 �������N�y�W�A�T������� 28 e�A 4 Baccigalupi N	2 ICA �R|~Æ=5L|~k[ [58]�K YA7 CMB YZ�+yY v�<yY
/GHz �J �� �J �� �J �� �J ��
100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

70 1.97 1.95 1.14 1.14 2.81 1.36 0.68 0.93

44 4.76 4.70 1.22 1.23 10.8 1.72 0.35 1.93

30 9.86 9.70 1.26 1.26 32.8 −12.0 0.19 3.77

5 X�.b<-r.q&TLM~.V�,`�7xSm�.u3V�,`�E.;,�YV�,`.;,bO{u"�b 5 �H��
(1) {v~�"��Z*�,`.0J{vU,��Z*��AG.p&�
(2) {vq��SW.�Z���qv��}E�G�
(3) {vq\�SW��.V��
(4) {vq��F�Zs�p�Z�
(5) {vS�Z.�I�OSeÆ�;,5: I 5 6w��I 4 w|o� BRICH � CURE I SOFM N�,`.0JI;,��S�p�ZSeÆ�Y�S�Z.�I�OrS;eÆ�Æ�| CURE n�eq.5�0J.�� A 5 nu�R=jk[A/
 /
2K �O1�\ ^�1Y� UG1t�r U�\�J�B �B �\1f�I �Q1f�I

BRICH � �t ℄Dt%D Uf� U=f�
DBSCAN w) �t A�D� f� f�
CURE � �t A�D� Uf� U=f�
K-pototype w) �tt~F ℄Dt%D f� w)
CLARANS .5 �t ℄Dt%D Uf� lrf�
CLIQUE .5 �t ℄Dt%D w) Uf�
k-means .� �t ℄Dt%D f� f�
SOFM .� �t A�D� Uf� Uf�
PAM .5 �t A�D� Uf� Uf�� 6 *6'VnV�,`CMxVbO�_�5g.���K�<X.\Sr&b7�<�<V.SW�
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�3�W�-aDNyW�/�� 125��"Mx�Z7℄_��tG��AG�H>G|�F��)�6i.DG�SV�,`.r�g���V6pG|���hb.pF�
(1) EMSW.V�"%Cz6.V�,`��Y'M��SWV�,`.�;�
(2) ���6i�ZI�t�Z.q"�_{MxV�V�,`>L8i.+!~H�
(3) SV�.5:�E�4���|~R{v�).�8�_r"7p&V�5:_�w8�G�
(4) T+M~.V��L��_{u��p.`��8.4F��V6xÆ"!+.Iklp|�SmH�Z|6�E.>p..���
(5) S�Z�EM�..����<�,�S�t�Z|�S�6i�Z%�5�2�8S?{n�V�.�Gnu�rrr,��4.V�5:G#.u��p.�Q�?f�V�,`.V�5:�uF.Sw. G�Cn
�����Z�Z��TLM~.V�,`�|+,.�.V�0:�1�V�,`.	�IG��5g���CMx�Z�\��V.��MJI�,{wq.�Cr���
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The Application of Clustering Algorithms in Astronomy

YAN Tai-sheng1,2, ZHANG Yan-xia1, ZHAO Yong-heng1, LI Ji2

(1. Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences,

Beijing 100012, China; 2. Department of Physics, Hebei Normal University, Shijiazhuang 050016, China)

Abstract: Clustering algorithm is an important algorithm that is used to find the data distri-

bution and implicit scheme in data mining. It classifies large quantities of data points into several

classes, minimizes the difference of the same classes, and maximizes the difference of the different

classes. Especially to the large sample with multi-parameter and class unknown, the method is

more brief and efficient. For better applying these algorithms, we analyze the clustering methods

and their typical algorithms, present classical requests of cluster algorithms while data mining

and generalize some most often used algorithms based on these requests in data mining in order

to easily and quickly select a suitable clustering algorithm when facing a special issue. Moreover

we summarize the theory of cluster algorithms and their application in astronomy, analyze their

performance and point out their possible development trend.

Key words: astronomy; cluster algorithm; data mining


