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Pedepar:

1. 1. luceprariist mpucBsi9eHa JOCiIHKEHHIO Ta PO3POOIIi METOMIB alalTUBHOI HEYITKO1 KacTepu3aiiii 3
BUKOPUCTAaHHSIM HelipoMepek KoxoHeHa Ta ix aHcam6I1iB. Po3riismaioThCs 3aCHOBaHi Ha MPOTOTUIIAX METOIU
Kjacrepusatlii Ta ix Mmoguikarnii. 3a3Ha4eHo, 110, SIK yCi METOAM HaBYaHHS 0€3 BUMTEJS, OyAb-SKi MEeTOIU
KJIacTepU3alii MaloTh [esIKi alpiopHi NPUIYIIEHHS [TPO XapaKTep PO3MOily JaHUX B 00pO6II0BaHiil BUGIpLi.
[TobymoBa cuctemu KiaacTepusaliii, sika BAajio Mpaioe B yMOBax 3a3fajerigp HeBiZoOMUX 260 MiHIMBUX
XapaKTEPUCTUK AaHUX, MOXJIMBA TiJIbKY IIPY BUKOPUCTaHHI METOIiB KOJIEKTUBHOTO BUBeeHHsI. [106ynoBa Takoi
CUCTEMU Ha OCHOBI KJIaCTEPU3aTOPIB IOB'SI3aHA 31 CKIIAAHOIIAMY, 1110 BUXOISTh 3 CaMOi IIPUPOAM 3a7a4i
KJlacTepu3allii, a came 3 BiICYTHOCTi 00'eKTUBHUX KPUTEPIIB SIKOCTI pO3OUTTSI, HASBHOCTI BEJIMKOIO YKCJIa
rapameTpiB, 1110 HACTPOIOIOTHCSI, Ta BUKOPUCTAHHSIM MTePEeBasKHO MTaKETHUX METOMiB po60TU 3 TaHUMU. Y PO6OTi
IIPOIIOHYETHCS PSif, METOIIB KJlacTepu3allii, sIKi OXOIJIIOI0Th HAUNOMYPEHillll MeTogM 0OPOOKY IKepel
HECTaliOHApHOCTI B JaHuX i MogudikoBaHi 1151 MOXKIIMBOCTI po60TH B on-line pexxumi. Bei meTony nobynosaHi Ha

3araJibHOMYy IiAxomi, IKUH noJisirae B MiHimizanii yncsa napaMeTpiB, 0 HACTPOIOIOTHCS, Ta HaLaHHI iM SICHOTO



(i3MYHOrO CEHCy, a TAKOXK y 3a6e3MeYeHHi MOXKJIMBOCTI pOOOTH LIUX METO/IIB 3 BU6IPKOIO, 110 IIOTIOBHIOETHCSL.
OTpuMaHi TaKMUM YMHOM METOJM KJlaCcTepu3sallii MpauooTh y IesIKOMY CEHCI OHOMAaHITHO, 110 LO3BOJISIE
00'eIHyBaTU iX B HEIIpoMepeskeBi aHCAMOJIi /17151 KOJIEKTUBHOT'O OTPUMAHHS MaTpULli pO30UTTs, Kpaloi KOXKHOI i3
THX, O OTPUMaHi OKpEMUMH MeToZamMu. BUKOpHUCTOBYI0OUM OCOGIUBOCTI POOOTH HEUITKUX METOMIB KJIacTepU3allii,
noby0BaHMX Ha IIPOTOTHUIIAX, yIiepile OyJia peasi3oBaHa CUCTeMa KjlacTepusallii B apagurmi HeYiTKoi JIOTiKu
THUITy-2, 1O Mpaljo€e OBHICTIO B on-line pe>xxumi. BUKopucTaHHs Takoro MoTy>KHOTO iHCTPYMEHTY
IIPOJIEMOHCTPYBAJIO CBOIO €(PEKTUBHICTb HA 3POCTAIOUMX BUOIpKax NaHUX, Y SIKUX CIIOCTEPIraeThCsl CYTTEBUN APEN(P
XapaKTEPUCTHK i3 4aCOM: N10sIBa 11 3HUKHEHHSI KJIACTEPiB, 3MiHa iX XapaKT€PHUX MAacIITAOiB i IiNBHOCTI, Mipn
nepeTuHy Touo. [IpoBeeHO eKCriepUMeHTalbHE AOCiIKEHHS BIACTUBOCTEN i XapaKTEPUCTUK PO3POOJIEHUX

METO[IiB, BUPillleHa HM3Ka IPAKTUYHUX 33/3a4.

2. 3. The thesis is devoted to research and development of adaptive fuzzy clustering systems using Kohonen neural
networks and their ensembles. Prototype-based clustering methods and their modifications are considered. It is
noticed that as the methods of unsupervised learning, any clustering methods have some a priori view about the
nature of the data distribution in the treated sample, and work successfully only if data meets these expectations.
Building a clustering system, successfully operating in unknown in advance conditions or in cases of changing
characteristics of the data during work is possible only with using of methods of collective reasoning. It involves
the synthesis of the current model in on-line mode based on parallel processing systems, each of which is
successful only on some part of the sample. The construction of such a system on the basis of clustering systems
fraught with difficulties due to the formulation of the problem of clustering, primarily the lack of objective criteria
for estimating the quality of the partition, as well as a large number of adjustable parameters and using mainly
batch methods to process the data. The thesis proposes a number of clustering methods, covering the most
common methods of processing the sources of nonstationarity in data and modified to be able to work in on-line
mode. All methods are based on the common approach to minimize the number of adjustable parameters, and give
them a clear physical meaning, as well as providing opportunity to work with a growing sample. Thus obtained
clustering methods work in some sense uniformly, that allows to combine them into neural network ensembles for
the collective result of the partitioning matrix, the best of each of those obtained by individual methods. Using the
features of the fuzzy prototype-based clustering methods, the clustering system in the paradigm of fuzzy logic
type-2 working completely in on-line mode was implemented first. Using such a powerful tool has demonstrated
its effectiveness in the growing data samples in which there is a significant properties' drift over time: the
appearance and disappearance of clusters, changing their characteristic scale and density of outliers, the degree of
overlapping, etc. An experimental study of the properties and characteristics of the developed methods is carried
out and recommendations on their use in solving practical problems are proposed.
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