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ABSTRACT:

What is big data? Objectives of clustering in big data are acceleration for
loadable data and feasibility for non-loadable data. History of c-means and least
squares estimation. Acceleration methods for fuzzy c-means (FCM). Approximate
clustering with FCM and Gaussian mixture models (EM) based on literal clustering
of a sample followed by non-iterative extension. Incremental methods (spFCM and
olFCM) that process data chunks sequentially. Extension of VAT to scalable VAT
(sVAT) for arbitrarily large square data. sSVAT marries single linkage (SL), resulting
in two offspring: scalable SL and clusiVAT. Time and accuracy comparisons of
clusiVAT to crisp versions of the three FCM models and CURE. Experiments on 48
synthetic data sets of Gaussian clusters, and three real world data sets (Iris, Forest
and the KDD-99 cup). For example, clusiVAT recovers 97.06% of the crisp labels
from the KDD-99 cup data, a set of 4, 292,637 vectors, each having 41 attributes, in
76 seconds.



TEMA: KOJIKO I'OJIEMU CA ,I'OJIEMUTE MACHBU OT HJAHHU*“? C-
MEANS KJIBCTEPU3ALIMA HA ,,TTOJIEMU MACUBU OT JAHHU*.

JIEKTOP: npod. Ixeiime besnek, IEEE Fellow, CAILL
PE3IOME:

KakBo mpexacraBnaBar ,l'onemute wmacuBu oOT pgaHHu“? Ilenute Ha
KJIbCTEPHU3ALUS, IPUI0KEHA BbPXY T'OJIEMU MAaCUBH OT JIaHHU Ca:
- YCKOpSBaHE Ha KIIbCTEpU3AIUATA 3a JaHHU, KOUTO MOTaT Jia C€ 3apeisT B
MmaMeTTa;
- BB3MOXKHOCT 3a M3ITBJIHEHHE Ha KIIBCTEPHU3aIIMs, padoTela ¢ JaHHU, KOUTO
HEMOTAaT J1a CE 3apeIiT B IaMETTa.

TemaTta BKIIIOUBa ouie uctopus Ha C-Means u HamupaHe Ha Hal-MaJKWTe
KBajgpaTH. MeTomu 3a ycKopsiBaHe Ha pa3muTa C-Means xiabcrepusarus (FCM).
Anpokcumuparia kiabcrepusanus ¢ FCM u T'aycoBu cmecenn moxpenu (EM),
O0asupanu Ha literal-krbcTepu3anys Ha W3BajKa, MOCICIBaHA OT HEUTEPATHBHO
pasmmpenue. Muakpementupan meroau (SPFCM u olFCM), xouto o6paboTBaT
4acTH OT JaHHWUTE mocienoBatenHo. Pasmmpenue Ha VAT go ckamupyem VAT
(SVAT) 3a npou3BoIIHO rojieMu KBajipaTHU 1aHHH. SVAT CBbp3Ba €IMHIYHA BPh3Ka
(SL), ot kosTo mpousTuyar 2 Haciaeanuka: ckaaupyeM SL u ClusiVAT. CpaBHeHue
Ha BPEeMETO Ha M3MbJIHeHHUE U TouHOCTTa Ha CIUSIVAT ¢ urcTuTe BapuaHTH Ha TPUTE
FCM wmomena u CURE. Excnepumentu BBpXy 48 U3KYCTBEHO-Ch3/aJICHU
MHO€ECTBa OT JaHHu ¢ ["aycoBu KibcTepH U TpH peannu nanuu (Iris, Forest u KDD-
99 cup). Hanpumep, ClusiVAT mnokpuBa 97.06% OT TOYHHTE CTOMHOCTH Ha
knacudukanmonHata ¢yHknus Bbpxy ganaute KDD-99 cup, maOXecTBO OT 4,
292,637 BexkTopa, Bceku oT KouTo uma 41 atpulyra, padoreiiku 76 cekyHau.



