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UCNONb30OBAHUE KNACTEPU3ALUWN ANA BbIAENEHWA OBBEKTOB HA U3OBPAXEHUAX

HeobxoaumocTb perynsipHoro cbopa MHgopMauuy 0 NOBEPXHOCTM 3eMnu LenaeT AWCTaHLMOHHOe
30HOMPOBaHME OAHWUM M3 Hanbonee 3hPEKTUBHBIX MHCTPYMEHTOB MOHUTOPWHIA. KoCMUYeckue CHUMKM CO-
aepxart 60nbLUon 06beM MHGOpMaLK YacTb, U3 KOTOPOI SBNSETCS M3BbITOYHON. [1ns ynpolleHus obpaboT-
KM W aHanuaa n300paxeHunit YacTo MCNoNb3yHT KNacTepusaLmio.

Mog knacTepusaumen NOHMMaETCs pasbueHne n3obpaxeHns Ha 06nacTi No0 HEKOTOPLIM MPU3HaKaM.
Mpepnonaraetcs, YTO nonyyaemble 0BnacT COOTBETCTBYKT pearnbHbiM 06bekTam Umu ux Yactam. Yacrto
ANs Bblaenexus obnacten 0gHOBPEMEHHO UCMONb3YHOT 4Ba KPUTEPUS, KOTOPbIE CUIMbHO CBSA3aHbI MEXAY CO-
foit: ogHopogHOCTL 0bacTu, onpeaensemas ypoBHEM CXOACTBA NEXALLUMX BHYTPU ee NUKCenen, 1 HeO4HO-
POAHOCTb Ha rpaHuLax obnacteir, onpegensiemas ypoBHEM OTINYMUS TPAHNYHbIX MUKCenen. Mpu BbluMcEHN

AaHHbIX KPUTEPUEB UCMOMb3YKOTCH 3HAYEHUE SPKOCTU MUKCENenW M OTHOLLEHME COCeACTBa Ha u3obpaxe-
HAm [1].

WcxonHoe 13obpaxeHue N306paxeHue nocne knactepusalim

Puc. 1. Mpumep knactepusaumum n3obpaxeHus

Bce meToabl knactepusaum n3obpaxeHuin npegnaraeTcs YCroBHO MOXHO pa3fenuTb Ha ABe rpynnbi:
CTaTUCTNYECKNE METOZbI KIacTepusaLmy 1 MeTOAbI KnactepusaLmm, OCHOBaHHbIE Ha BblLeNeHUN nepenagos
SPKOCTMW.

Mpwn peLLeHnn npobnembl Knactepusaummn kakum-nubo MeTOAOM M3 NEPBON IPynMbl, NOAPa3yMeBaeTCs
npeaBapuTenbHOe NpefcTaBneHne n3obpaxeHns B BuAe CtatucTieckon Bbibopku. Mocne vero Hag nukce-
namMm n3o0bpaxeHns NPoM3BoAATCA onepauun, nogobHbIe onepaunsamM Hag SneMeHTamu BbIBOpKN.

B aaHHOM cTaTbe paccmaTtpuBaetcst anroputm k-means (k-cpeanumx) knactepusauumu. MNpouecc knacte-
pu3auum CornacHo aToMy anropuTMy COCTOMT U3 CRIEAYIOLLMX STamoB:

1. CermeHTauus n3obpaxeHus Ha kBagpaTHble HNOKW 3aaHHOTO pasmepa W BbIYMCIEHUE 415 Kaxao-
ro 6roka cpegHen LIBETOBOW XapaKTEPUCTUKA.

2. [ponsBonbHOe pacnpepeneHne 6rokoB M300OpaXeHUs Ha K KNacTepoB (HavasbHOE 3HaYeHue Ko-
NNYECTBA KNacTepoB K=2).

3. Pacyét ueHTpa Ans KaxOon W3 XapaKTepUCTUK KaXAoro Knactepa B COOTBETCTBUM C (DOPMYIION
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4. TeperpynnupoBka GIOKOB BHYTPU KNacTEPOB - BblYWCTEHME ANs Kaxagoro Broka paccTosHus Ao
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LieHTpa Kaxgoro 13 Knactepos no opmyne 1sj5k 1 OTHeceHue Brioka K TOMy W3 kna-
CTepoB, 40 KOTOPOTrO PaccTosiHUE MO BCEM XapaKTepucTukam 6roka (MHAEKC i) MUHUMAasbHoe.

5) MMocne BKMIOYEHNs! KaXaoro HOBOro Grioka B KracTep HeOBXOAUMO MPOM3BECTM NMEPECYET LIEHTPOB
KNacTepos.



6) [anee npoucxoanT HapallMBaHWe K U NOBTOPSIKOTCSA 3Tanbl 2 — 5.

Kputepuu npekpalleHus yBennyeHns KonmyecTsa KnacTepos:

—  pasbpoc 3HauveHuin D(k) BHyTpU Kaxaoro Knacrepa CTaHOBUTLCA MEHBLUMM HEKOTOPOrO napameT-
pa 6 (nogobpaHHOro aKCnepUMEHTArLHO);

—  pesynbTar rpynnuMpoBKA NpW YBENWUYEHUN KOMUYECTBA KIacTePOB 3HAYMUTESBHO HE U3MEHSIETCH,
1.e. D(k) -D(k -1)< 6;

— K BbIXOAWT 3a Npeaenbl (3KCNepUMEHTANbHO YCTAHOBIIEHO, YTO He A deKTUBHO BKTb n3obpaxe-
HMe Ha Yncno KnactepoB Gonbluee WecTHaauaTm), 7.e. A>16[2].

AnropuT™ 3aBepLUaeTCcs, Korga Ha kakon-To utepauun He NPOUCXOAUT U3MEHEHUS KIacTepoB.

OCHOBHble JOCTOWMHCTBA anroputMa k-cpeaHux:

— NpOCTOTa UCMOMNb30BaHNS;

—  BbICTpPOTa UCMONB30BaHMS;

—  MOHSATHOCTb U NPO3PaYHOCTb anropuTMma.

Hepoctatku anroputma k-cpegHux:

— HeobXoanMo 3apaHee 3HaTb KONMYeCTBO KNacTepos;

—  anropuTM OYeHb YYBCTBUTENEH K BbIBOPY Ha4anbHbIX LEHTPOB KrnacTepos. Knaccuyeckuit BapuaHT
noapasyMeBaeT CryyaiHblii BbIGOP KnacTepoB, YTO OYEHb YacTO SABMSANOCH UCTOMHUKOM MOrpeluHocTh. Kak
BapuWaHT peLLeHns, Heobxoanmo NpoBoaNTL UCCrefoBaHWS 06bekTa A1t Bonee TOYHOTO OnpeaeneHns LeH-
TPOB HayasbHbIX KNacTepPOoB;

—  He cnpaBnseTcs ¢ 3agayeit, koraa o6bekT NpUHaANexXuT K pasHbIM KnacTepaM B paBHOW CTENEHU
WK He NPUHALSIEXUT HU OHOMY.

Ha pucyHke 2 nokasaH pesynbTaT npakTUYecKoro NpUMeHeHUs anroputMa k-CpeaHux.

W306paxeHue nocne knactepusaliim

Puc. 2. Knactepuaauus naobpaxeHus ¢ NOMOLLbO anroputMa k-cpeaHux

Koraa BbINONMHEH KnacTepHblit aHanms, MOXHO NErko onpeaenuTb KOOpAWHaThI Lienesoro obbekta Ha
n306paxeHnn Unu ero rpaHuLbl. C NOMOLLBIO KNacTepusaLmui BbIMONHSIOTCS 3adauu uaeHTMdmkaumum obHa-
PYXEHUS, CTIeXeHUs 3a nepemelleHusiMu 0ObekTa u apyrue. Mcnonb3ys npouecc Knactepusaunm MOXHO,
Hanpumep, CO3AaTb CUCTEMY Moucka U306paxeHnin o BU3yanbHOMY COLEPXMMOMY UMK CUCTEMY YNIPaBIEHMS
[OPOXHbIM ABVXEHNEM.

Bubnuorpaduyeckun cnmcok

1. C.A. baptanes, T.C. XoBpaToB/Y. AHan13 BO3MOXHOCTEN NPUMEHEHUS! METOA0B CETMEHTALMM CMYTHUKOBLIX M300paeHni 4N
BbISIBNEHUS| MU3MEHEHWIA B Necax.

2. bauwkos E.A., Boek O.J1.. Knactepn3auus n3obpaxeHns MeTogom JeHAPOrpamm.



