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Abstract: For the problem that the traditional fuzzy clustering is not able to load all the data at a time because of the limited
memory in the application scenario for large-scale data, and using a single medoid is insufficient to capture the underlying
structure of data and describe each cluster, a fuzzy clustering algorithm based on multiple medoids for large-scale data is
presented. The algorithm handles data chunk by chunk, and uses multiple medoids to represent the underlying data structure
and each cluster information in one chunk, and the pairwise constraints from the relationship between two identified medoids

are taken into account. These mechanisms improve the accuracy of the final clustering results. The effectiveness of the

proposed algorithm is verified by three sets of experiments on a simulated dataset and two real datasets.
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FRER AU OFCMD $.2: fil HOFCMD Sk it 47 M fig
XPEHE. MNIST 2 F 5878 %E, 85 0~93L 10K
F 5B v B, Bk B 28 x 28 - HR A [ K FE
B, FEAME R K EAE K /ML T 0 ~ 255 2 [3]. MNIST
i 458 7 60 000 5K I 25 A A1 10 000 5K 14X K .
AR A 025 B R 0 B A I I A s g
JIT 1 %4, OFCMD 472 . HOFCMD % % Al MMFCA
FOEAE AT S A LI I, % B SR & 70000, 2K
FECH 10, 425K 784 BT N A7 IR BR i, A 2H 5256 1
B KNGy AR o R 1 1% 2% 4% 6%
8% F10% HEATIREN, SEE6 45 a3k 3 FZk 4 fior.

F7 3 fIZ 4 7] I

1) 3AMEIEBEAE o B S K, 5K Bt an
F 1R 2 From 1 NMI 3B R RT 35 (5L 1280 19 K 8
A, 0K B RO Z 2 S0 1) B S R R, TRy
Sl 5 B HHRE R 1% 5% 10%- 15%- 20%- 25%
AT R 5y YL, b i &R B 3 2 A 2, B DASE
70 2 [ E s kAT 5250, OFCMD #i% . HOFCMD
HEA MMPCA SRR A LN 1 AR 2 h bl 4
43 B bR B 138 0, NMI 244 1 RTIE 500G 4
HIE DK [ 34

R 3 3TEEA MNIST BUESE LA NMI (4EEXTEE

OFCMD HOFCMD MMFCA
Chunk size / %
Mean Std Mean Std Mean Std
1 0.2146 0.0199 0.1179 0.0344 0.3508 0.0163
2 0.2238 0.0193 0.1065 0.048 1 0.3432 0.0190
4 0.2507 0.0347 0.1024 0.0855 0.3613 0.0311
6 0.2486 0.0313 0.1133 0.0611 0.3637 0.0237
8 0.2334 0.0301 0.1206 0.0585 0.3478 0.0297
10 0.2247 0.0347 0.1084 0.0381 0.3612 0.0312
4 3FEATE MNIST #iE 5 E#Y RIMERERTEL
OFCMD HOFCMD MMFCA
Chunk size/ %
Mean Std Mean Std Mean Std
1 0.8336 0.0104 0.5399 0.0341 0.860 1 0.0100
2 0.8315 0.0185 0.4952 0.0565 0.8547 0.0174
4 0.8586 0.0112 0.4827 0.0922 0.8609 0.0107
6 0.8501 0.0135 0.4970 0.0850 0.8558 0.0128
8 0.8408 0.005 1 0.5265 0.0723 0.8615 0.004 6
10 0.8403 0.0132 0.4839 0.086 6 0.8562 0.0121
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2) OFCMD HELE Fr A AN [F] 43 BOR/N L T,
¥IHUAR Tt HOFCMD 532 5 1 1) NMI 3548 1 RT3
{8, T H X B NMI AR #E 7 22 15 F1 RUbS ik 7 2
{H 18 35 /N T HOFCMD 5 3. 5 455 300 52 56 iR 5] AH [,
HOFCMD BRI AT HLi 554k 1 7 so 45 B i 43R
B A R R, S8R 4 HOFCMD 3 77 45 1) NMI
Y1 {8 AN RI ¥ {4 Btk OFCMD 5.3 7= 4= 1) NMI 1) 18
FIRI¥MEZE.

3) MMFCA B3EAE 6 AR 0 O /N IB L T,
NMI 28 F1 RIS E # KT 55 40 2 Fh 3%, 1 B R
bR E 5 ZE (AR L 53 A 2 Fhost B Byde. H IR S
LA S IG 1R 23 BT AR ], B 22 AR 3R s 0 20 SR 5
NG B A SR VT 48 b NMI [ A1 R 5 #R AR
T 540 2 B AR S B, 1K — 0 S

a4 FEGIE T MMECA S 108 Rtk
34 ANRENBHRESSE GRS

1% % H 921 KDD CUP99R7IR] £ N\ 43 46 1l %5 48
AR RER 3 H SR Hdls. B L5 4898431 M
A, FAFEAAL S 41 4E5E, o 9 AU, HiAh
ISR, G B O SR AT e,
MREAS A 122 484, KDD CUP 99 ¥ 4 i 2 74 4y
NAZ BRI N 39 AN N SO B TRk
295 — 22 ARV N Normal (8, 55— SR ARTEN
FoA SRR R, BT I AE B PRI, SRR A o5 A
P B 18 0.04% - 0.06%- 0.08%- 0.10%- 0.12% F10.14%
YE 6 Ff 43 HL K /s, MR TE A [\ 40 B K /NE LR,
MMFCA B2 1A 340k, S 4 Rk 5 F15R 6 fis.

FT5 3TELE KDD HiESE LK NMIMEEEXTEE

OFCMD HOFCMD MMFCA
Chunk size /%
Mean Std Mean Std Mean Std
0.04 0.4663 0.0167 0.3931 0.0258 0.5496 0.0151
0.06 0.4716 0.0201 0.3271 0.0394 0.5307 0.0196
0.08 0.5116 0.0426 0.2893 0.0867 0.5587 0.0329
0.10 0.4902 0.0341 0.3683 0.0652 0.5596 0.0282
0.12 0.4888 0.0258 0.4130 0.0573 0.5478 0.0157
0.14 0.4847 0.0219 0.3452 0.0798 0.5423 0.0194
6 3 FhEATE KDD H3E5 LAY RIMEEERTEL
OFCMD HOFCMD MMFCA
Chunk size/ %
Mean Std Mean Std Mean Std
0.04 0.7686 0.0196 0.7119 0.0412 0.7859 0.0143
0.06 0.764 5 0.0204 0.6040 0.0573 0.7796 0.0187
0.08 0.784 4 0.0211 0.6987 0.0896 0.786 8 0.0196
0.10 0.7805 0.014 1 0.7584 0.0878 0.7837 0.0124
0.12 0.776 1 0.0157 0.7938 0.076 5 0.7905 0.0139
0.14 0.7796 0.0167 0.7423 0.0870 0.7812 0.0148

HZ% 5 M3 6 1] L, MMFCA 5y 7E NMI #1RI
ANV AR AR AR T A 2 Bl LU k. X 2 A
9 MMIFCA F3E A AL 5l N —RAEH T 2
MRE SR FIR TR R &K, RoRMRE R
IO=FEE, S 2R A A 1 AR RS i 42 L
ER| TARBER, — R 2 AR SO (A 2R
KEMH B RRS RS, 115 7 A RKINERE. %
SEG FEURIGAE 7 MMIFCA B33 5 3 A AL sl f 456
REAE AT+ TR HRG L
4 4 #

AT 0 AL G AR 58 2R SRR AE RIS E A 1 5t
N T AE BRI A B — e A O A A AR
L AR AN LIS LS NS B EA M
FBL R KRR K 3k AT 70 B, FE R e AT 73 il SR 28
A 2 AR SRR & AN R N BB S5, TREAR

HRAER HRBARANH LR LR EEEMN
B R AR AR, 75 — 58 R BIAE AR AW
N2 A% 5 K. I 23 BRATL ) A AR RO 2 3R 2%
&, B TR TR BRI N T 2 AR AT
(IR 38 2 MMFCA H92:. il i MMFCA S 7E 41
LE R SN SR Bk Y IDN 3 o8 [ E R M
I 4 AN Fy 40 2 P fd F 5AAER AU OFCMID Bl
HOFCMD 5353547 M et EL R0 20 A, B T Frde
ERPRINES Ry A
ARSCHRE S E B WA —ZE A 2 AR
RAECRFR B RLE R RH NG R, i
AL RN IS G R EMFEE: s RE
REFE 2B R AN R 6 TR R SO 2 T 2R K R,
Perm 7RISR L. MhAh, AR SCRIEWARTERLSE, Wnih
I FE v~ AR OR L H A ek b ) SR E i i )
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