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BCI 117 400
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BA AR N ERERERT T, %
SF-1E 295 B K AL 8] BR 28 25 ( cutting plane constrained
maximum margin clustering, CPCMMC) B ¥ (BLE /4
RERKEREREE)" BT RN AHE
TP Fir 7 #0 0) 4k BE B 2% 3 (Laplacian regularized
metric learning, LRML ) 5 ¥ 38 75 Bir 39 28 i) BE 25 Bf
B, RARETZERH#IT K HERKRK LRML +
Kmeans $35"! 5 ] R0 21 5K 8 65 9 AR Atk
BER, R 5 AT 15 5 28 5 M U 2 #5 (affinity
propagation, AffPropag) & 3:°!, %, LRML

&%, RPCMMC B ¥: #1 CPCMMC B S5 A
ZE{10%, 10%, 10", 1, 10", 10*, 10°} 3L B, Aff-
Propag Bk A 14 X H8 0L P4 A9 s B A% 98 B 7E 1 10°,
10°, 10%, 10', 1, 10", 10%, 10°, 10*} kB, IR
BEIERERRLS B NS R, EEZRY,
RARBE B BIRE N SR 5 8 (g B
ERRFBII R 2) o AICRASCER[2-6] FHTTE
PR AR, BPREALPRE — XA, iR EATA2E
FIAH ], T BB AR, BN A ELR. B
BB BMEA 5 A BEE B A RE, AR
VB REE LM AR BNARE, LRPEH
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B RBBRBHGRINE 2 Bin, HhRIEH
FEHRBEIRBCHBRESR,

x2 BRAFZEFEEMLAERH B TIET 10 RO FHREFRELLER
Wiggke AR RPCMMC  CPCMMC LRML + Kmeans AffPropag Kmeans
live-disorder 200 0.3855 0.4203 0.4180 0.4180 0.4180
live-disorder 400 0.3899 0.4203 0.4183 0.4055 0.4180
live-disorder 600 0. 3809 0.4203 0.4145 0.4023 0.4180
live-disorder 800 0.3401 0.4203 0.3994 0.3620 0.4180
live-disorder 1000 0.3148 0.4203 0.3875 0.3318 0.4180
pima 100 0.3017 0.3017 0.3065 0.2910 0.3083
pima 200 0.2598 0.2924 0.2736 0.2680 0.3083
pima 300 0.2451 0.2884 0.2951 0.2586 0.3083
pima 400 0.2371 0.2932 0.2896 0.2598 0.3083
pima 500 0. 2260 0.2862 0.2714 0.2470 0.3083
sonar 20 0.3885 0.3885 0.4260 0.4260 0.4476
sonar 40 0.3404 0.4269 0. 4447 0. 4659 0. 4476
sonar 60 0.3577 0.4188 0.4505 0.4644 0.4476
sonar 80 0.2937 0.4303 0. 4409 0. 4620 0. 4476
sonar 100 0.3183 0.3534 0.4332 0.4601 0.4476
BCI 50 0. 4262 0.4403 0.4618 0.4713 0.4775
BCI 100 0.4325 0.4552 0. 4557 0.4723 0.4775
BCI 150 0.4385 0.4663 0. 4640 0.4543 0.4775
BCI 200 0.4112 0.4580 0.4410 0.4227 0.4775
BCI 250 0.3293 0.4532 0. 4585 0.3750 0.4775
20NewsGroup-similar2 100 0.2472 0.4465 0. 4482 0. 4665 0.4924
20NewsGroup-similar2 200 0.1299 0.4609 0. 4569 0. 4462 0.4924
20NewsGroup-similar2 300 0.0893 0.4315 0. 4437 0.3690 0.4924
20NewsGroup-similar2 400 0.0533 0.4188 0. 4431 0.2650 0.4924
20NewsGroup-similar2 500 0. 0269 0.4040 0.4472 0.0396 0.4924
WebKBPage 50 0.1030 0.1242 0. 0992 0.2188 0.1274
WebKBPage 100 0.0711 0.1280 0. 0845 0.2042 0.1274
WebKBPage 150 0. 0653 0.0684 0. 1855 0.1838 0.1274
WebKBPage 200 0.0432 0.1206 0.2002 0. 0639 0.1274
WebKBPage 250 0.0439 0.0839 0.2188 0.0730 0.1274
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Research on robust semi-supervised clustering algorithm based on
the maximum margin principle and pairwise constraints

Zeng Hong, Song Aiguo, Lu Wei
(School of Instrument Science and Engineering, Southeast University, Nanjing 210096)
Abstract

To solve the problem that the existing semi-supervised maximum margin clustering algorithm does not work ro-
bustly when lots of very similar samples exist in different categories, this study adopted the tactics below; Firstly,
design a robust loss function for violating the pairwise constraints based on the maximum margin principle, which
features robust penalization to the violation of the pairwise constraints; Secondly, design an iterative algorithm
based on the constrained concave-convex procedure ( CCCP) to improve the clustering accuracy. Based on the tac-
tics, a new semi-supervised clustering algorithm, the robus pairwise constrained maximum margin clusting ( RPCM-
MC) algorithm, was put forward. The experimental results demonstrate that the proposed algorithm can overcome
the drawbacks of the existing semi-supervised maximum margin clustering algorithm and outperform some represent-
ative semi-supervised clustering algorithms.

Key words: semi-supervised clustering, pairwise consiraints, maximum margin principle, robust loss func-
tion, constrained concave-convex procedure (CCCP)





