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Clustering via Online Passive-Aggressive Algorithm

YuJi YamMamoTo™ and SHIGERU MASUYAMATL

Online learning has been widely used in supervised classification problems,
because its update rule of a given data point is simple and efficient in both
computing time and memory space. In this paper, we propose a clustering
method to retain a margin for a given data point in an online fashion. This
method corresponds to a heuristic solution for maximum margin clustering. We
evaluated its effectiveness in standard datasets.
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Fig.1 Pseudo code: Clustering via Online Passive-Aggressive Algorithm

Vol.2010-MPS-77 No.38
2010/3/5

MMC OOOO0O000000000000000000000000000000000
000000O0000000000000000000000000000000000
10000000 O(n) (I: 000000000000000n: 0000)000000
0*'000 MMCOOOOOOOOO0O0O0O0O0O0O0O0O0O0000000*0

43 000000O0O0O0O0OOOOOO
4200000000000000000000 wOOOOOOOOOOOOOOOOO
0000000000000000000000000000000000J 000000
0000 {w{,..., w4 000000000000000000000000000
00000000000000000200000 MMCOOOOOOOOOOOOOO
0000000000000000000000C0C0C0000000000000000O0

W = arg minw/e{wgand,,“’wcjand} %”WIHQ + % Z?:l ma,X{O, 1-— |WIT¢(X»L)|}
5. O g

51 0000
UCI Repository O ionospherel digitsO letterd satellite 0000000000000
00000000000000 6)00000000000000digits 1000000
0000000000000000 3vs8J1vs708vs9000000000]etter 00
002000000 Avs BOOOOOOsatellite 00000000000 2000 C1
vs C2000000
0000000000000000000000000000000 C (420000)0
00000000000 [ (420000)0000000 J(430000)0000000
0007I=100J=10000000000000 CO000000000000000
000000C=1{0.1,1,10,100} 000000000000000000000
000000000000000000000000000 Gaussian 0000 k(x,x') =
d(x)Top(x') =exp(—||x —x||*/0?) 0000000000000 D0DOOOO0ODOOOO
00000 Gaussian 000000000000000000000 o={2D,3D,4D,5D}
(0O0O00D = (3¢ max{X*} - min{X*}])V?0{X*} 0OODDOOOOOO kOO0

x1 0000000000 1500016000000 Z:lei gooooO0o0o0oooooO0o0O0O0oooo0o000
goooooo

x2 00000000D0000000000 MMCODOODDDODOODOO 3)0000000000000000
goboo0oooo0o0ooooOo0boOoO0o0OoOO0O0b0OO00O0O000b0O0000O0000C0O000O0O0O0O0O0O0O0O0

(©2010 Information Processing Society of Japan



IPSJ SIG Technical Report

oo0oo0)b0oo0oooOooooooooooUooooo

5.2 0O 0

51 0000000000000 00O0O0O0OOODObObObODO oo ooOoOoOn
000000o0oU0ogooooooooooooooDO 1000000 o

o0o0o0ooU0oO0o0oo0oU0o0ooooUoUoOooOoe)DOO0LOOOOOOOO
0o0o00o0oodooooo0o0ooooooooooooooooooooogooooog
00oo0oooooo0oUooooooO0Uoooooo0oooDoooooUoooooooo
ooo

02000000000MMCOOOOUODOOOOOOUODOOOUODODOOOOD
(IterSVRO CPMMCO EVOMMC) 00 0000000000000 OO0O0O0O0UOO
0000010000000 0000000000000OerSVROOOOODO 7)000
CPMMCOUOO 3)J0OEVOMMCOOO 8)0UOOOOOooOO

0000000000000 LO0000D0o0oOLOUO00oOoOUO0 (IterSVROCPMMCO
EVOMMC)0O0O0OU0O0O0O00O0000000000000O00000000ooooo
0000000 2%00000000000000000000000000O0 MMC OO
0000000000000 ooooooooooooooooon

0000000000 Ionosphere 0000000000 DOOO0 EVOMMCODOODODO
00 10% 00000000000000TterSVR O CPMMC O EVOMMC OO0 00O
00000 10% 00000000IterSVR O CPMMC OO00OO0OO0O convex-concave
procedureg) gdooobooboooobooooooooboobooooboooooo
EVOMMC OODOUODODOOD0OO00O0DO0ODODOD0D0ODODODOOD0O0000000n
ooooooogooEvVOMMCOODODODOOOOOOOOOOOUOOOOOOOOOO

01 000000000000000000O00oOooooo
Table 1 Parameters adopted in the proposed method on each dataset.

oooooo oooo c goooooooo

Digits 3 vs 8 357 100 oo
Digits 1 vs 7 361 10 Gaussian (2D)
Digits 2 vs 7 356 1 oo
Digits 8 vs 9 354 10 oo
Tonosphere 351 1 Gaussian (2D)
Letter 1555 10 Gaussian (2D)
Satellite 2236 0.1 oo
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