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Computational intelligence methods are widely used to solve many
complex problems, including, of course, traditional: Data Mining and such new
directions as Dynamic Data Mining, Data Stream Mining, Big Data Mining,
Web Mining, Text Mining, etc. Fuzzy image segmentation 1s an image
processing technique that uses fuzzy sets to assign each pixel or group of pixels
in an image the appropriate degree of belonging to a certain class or region. The
basic idea 1s that each pixel has a probability of belonging to different classes or
areas, rather than a fixed class, as in classical segmentation methods.

HeuiTka cermenTartisa 300pakeHp — e MeToa oOpoOKHu 300pakeHb, AKUi
BUKOPUCTOBYE HEWITKI MHOKWHU JIJIs1 TPU3HAUEHHS KOXHOMY TMIKCETIO ado Tpy-
Tl MKCETB Ha 300paXeHH1 BIATOBITHOTO CTYNEHS HAJIEKHOCTI J0 MEBHOTO KJjla-
cy um obmacti. OCHOBHA 1€l TIOJIATAE B TOMY, II00 KOXXKHOMY TKCEIIO MPHU3Ha-
YUTH UMOBIPHICTh HAJIGKHOCTI JO PI3HUX KJAciB 4uM 00JIaCTel, a HE TBEPAWi
KJIac, SIK y KJITACHYHUX METOJaX CeTMEHTAITi.

Tpamumiiino moyaTkoBoO 1H(GOPMAITIE IIA 33134l KIacTepu3arii € BUOip-
Ka CIIOCTEPEXKEHb, IO CKJIAAA€ThCA 3 N N-BUMIPHUX BEKTOPIB O3HAK:

X = {x(1),%(2),...,x(k),... x(N)}, x(k) = (x,(k),...x,(k)) eR" k=1,2, ..., N,

a pe3yJIbTaToM POOOTH aITOPUTMY € PO3MOLIT TOUYaTKOBOTO MAaCHBY JIAHWX HAa M
KJ1aciB 3 aAeskuM piBHeM wWj(k) Hae:kHOCT1 k-ro BEKTOpa 03HAK J-MYy KJIacTepy.
B T0 e uac 1CHye mMpoKui Kiac 3a/1a4, KoM MmovYaTkoBa 1H(GopMaIis Ha-
AXOIMTb HE B BEKTOPHIH, a B MaTpH4HIA Gopmi, o010 X(k) = {x,, (k)}, ne i1 =1,
2,..,n,b=1,2 ... m, k=12, ..., N Taka curyanis € XxapakTepHOIO, HallpH-
KJaj, pu 06pooi 300pakens [ 1], konm mouarkoBa (N1xN2)-maTpuis po3owBa-
etbest Ha N = NiNao(mina)™! (mixnz) Matpuib-(hparMeHTiB, AKi MIAral0Th Kiac-
Tepu3aili, B pe3ybTari AKoi (POPMYIOThCA OMHOPIAHI B JEIKOMY CEHCI CeTMEH-
TH HOTO 300pakeHHA. TpaguIliiiHo 115 3a74a4a BUPIMIYIOTHCS MIIIXOM TOTIEPE/I-
HbO1 BeKTOpH3aIlli ()parMeHTIB 1 BUKOPUCTAHHS BXKE BIOMHUX TPOIETyp, Hak-
OUTHIIT TIOTMYJISIPHOIO 3 AKWX € METOMa Kiactepu3aiii Heuitknx C — cepemnix [2].
Jlis 06poOKu MAaTPUUHUX JAaHUX Ma€ CEHC BUKOPHWCTOBYBATH MATPUUHI METOIH
kiacrepu3aiii-cermenTaiii. OMUH 3 BapiaHTIB — 1€ 3aCTOCYBAaHHS MATPUIHOTO
Meroay HeuiTkux cepeanix (C-cepeanix), mo € y3aranpaerasM FCM. Bukopu-
CTaHHS TAaKOTO METOJY JO3BOJIUTh YHUKHYTH 3alBUX OMeEparliii BeKTopu3arlii-
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JeBeKTOpH3aIii 111 0OpoOKH JBOBUMIPHMX MACHBIB JaHUX Ta 3a0€3MEUNUTh MO-
XIHUBICTH 00p0OKH 1H(DOPMAITIT B PEKUMI PEaTHHOTO Yacy.

Ax mimpoBa QyHKISA KITacTepu3ailii BAKOPUCTOBYETHCA MATPUIHHUI 1MOBI-
PHICHWN KpUTEPIH:

Ew,(k)¢))= 3 S W (0D (k). =3 S wh () Tr((x) =, Yox(k)—c, ) ) (1)

k=1 j=1 k=1 j=1
3a HAIBHOCTI OOMEIKEHD:
dDwk)y=1 v I wk)-1=0k=12,.,N,0<> w(k)<N,j=12,.,m.
J=1 J=1 =1
Brogsun ¢dyHkiio Jlarpanika npuxoauMo 0 KIHIIEBOTO BHTJISLY aJlTOPH-
TMY:

: '
w (k=)

(D (x(k).c)
(o f A

k) = —@@D%x(k),cl)l*‘ ) J; 2)
ﬁwf(k)x(k)
C]. = ﬁ:wﬁ)(k) .

Otpumana cucTeMa BIIKPHUBAE JOCTYI JI0 MIHPOKOTO CIEKTPY MPOILEIyp
kimacrepu3sanii. Hanpuknan, mpu BCTaHOBJICHHI 3HAUCHHA 3 = 2 OTPUMYETHCA
npocTuii Ta epeKTUBHUM anroput™M MaTpuuHoi kimactepusamii [3]. Ile#t anro-
PUTM TIPEACTaBse COOOI0 y3arajlbHEHY BEPCIIO BI1IOMOI MPOIEIYPH, 3aIPOIIO-
HoBaHoi JI:x. be3nekom:

(I = e )k —c )"
w,(k)=— :
Z_:(T r(x(k) = ¢ )(x(k)—¢)")”
ﬁ:Wf(k)X(k) <
cj — k=1 — ;
Zuf(k)

ne Tr — CHMBOJIT CJTi Ty MaTPHIIL.

Meron (3) moxxe OyTH pO3MUPEHUN I BUMAAKY, KOJU JIaHl HAIXOIATh
JuTsi OOpOOKH TIOCIITIOBHO B PEXHUMI peaibHOTO "acy (on-line). 3 miei0 METoro,
BUKOPUCTOBYIOUH JIaTrPAaHKIaH 1 3aCTOCOBYIOUM TIPOIEAYPY TOIIYKY CIIOBOT
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toukn Eppoy-Iypeina-Yuzaeu, npu Hagxomkensi (k+1)-ro crnocrepexeHHs
OIIHKHA PIBHIB HAJICKHOCTEH 1 MEHTPOIAIB MOXKYTh OyTH YTOYHEHI 3a JOTIOMO-

T'OI0 PEKYPEHTHHX CITIBBITHOIICHD:
1

(D*(x(k +1),¢,(k)'P)

m 1

Y (Dl + 1), (k)'™)

w (k+1)=

(4)

oc.

J

k+ D)= () — (k) {8L(W} (k+1),¢,,M(k + 1))}

=c,(k)+ n(k)wE’ (k+D)(x(k +1) —c,(k)),

Pesymprarom poOOTH anropuTMy € KIHIIEBA MATPHILSI HEYITKOTO PO3OUTTS
JuTst yeix 00’ ekTiB BUOIpKH 1 mpoTotunu kimaci. [lig gac oOpoOku 1udpoux
300pakeHb 00 €KTH, SIKI € MATPHUIIMU 200 BEKTOpaMH OJHAKOBOI PO3MIPHOCTI,
dbopmyroThCs 3 hparMeHTIB camoro 300pakeHHs. KoxkeH mKcellb y KOJIbOPOBIH
mozaenm RGB (Red-Green-Blue) mepersoproetsest B Mmomens Grayscale, ne sck-
PaBICTh MIKCENS BUPAKAECTHCA CKASIPHAM 3HaueHHAM B iHTepBam [0, 1]. Tlepe-
BeacHH: 3 Mojeai RGB 1o moaem Grayscale BUKOHY€eThCS 3riaHO 3 (hopMyn:

Y =(0.299R+0.587G +0.114B)/ 255,

ne ¥ — acKpaBiCTh CBITIHHA mikcelst, R, (G, B — SCKpaBOCTI CBITIHHS KPAacHOTO,
3€JIEHOTO 1 CHHBOTO TOHIB BIJMOBIHO, 3HAYCHHS SKUX 3HAXOAATHCSA B THTEPBAI
[0,255]. HaGopm cmocrtepexxenb, chopmoBani 3 1uGPOBUX 300paxeHb,
00pOOIIOIOTECA HA 3pa3OK CTAaHJAPTHUX KUIbKICHHX BHOIpokK. Ilicns oOpoOkwm
300pakeHb KOXKHOMY KJIacTepy MPH3HAYAIOThCA KoJbopu Moxaeni (Grayscale, i
KOKEH 00’ €KT 3a0apBIIOETHCS B KOJIP HAHOIMKIOro KIacTepa.
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