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Pedpepar. VccnegoBaHbl BOMPOCHI  (hpakTanbHOM KracTepusauun  pagmorioKauMOHHbIX
n3obpaxeHun MOBEPXHOCTHbIX W MOAMOBEPXHOCTHbIX 06BLEKTOB. PaccmoTpeHbl Mozaenu,
ucnone3yolmne pakrtaneHble napameTpbl NpU Knaccuukaumm 3eMHbIX NOKPOBOB U 06beKToB. B
paboTe UCnonb30BaHbl 3KCNEPMMEHTarnbHbIE PAAMOSTOKALNOHHbIE N306paxXeHnst Ha AnvHax BOMH 4
cM, 68 cm, 2,5 M. [loCTpoeHbl 3amMnMpuyeckue pacnpegerneHns foKanbHbIX (bpakTanbHbIX
pa3MepHOCTEN, UMEIOLLME MHOFOMOLOBbLIN XapakTep, NPONOpLUUOHarbHbIN YUCIY KIacTepoB.

1. MNMpobnema knactepusaumm cOCTOMT B pasbveHUn UCXOLHOro MHOXEeCTBa A Ha NOOMHOXEeCTBa
(kmaccbl), KOTOpble B MAaeanbHOM criydae [OmkHbl ObiTb cenapabernbHbiMKi. Takas MocTaHoBKa 3agauu
ABMNSIETCA HEKOPPEKTHOM ONs1 peanbHbIX M300paXkeHun, T.K. NocriegHMe OTHOCATCHA K Kraccy HeYeTKMX
MHOXecCTB. WHopmMaTMBHOCTL MNPOCTPaAHCTBA MPU3HAKOB MOXHO  YNy4ylWUTb, MWCMONb3ys MeToabl
dpaktanbHon  Tomomnorun.  Mcnonb3oBaHWe  MNOHATUS  TEeKCTypbl  u30bpaxeHun,  ppakTanbHbIX
XapaKkTepucTuk (dbpakrtanbHas pasmepHocTb D , dopakTanbHas curHaTypa, ee HakioH, NPOCTPaHCTBEHHbIN
dpakTanbHbl KENncTp, ApOobHble Mnoka3aTtenu MPOCTPAHCTBEHHOrO CrekTpa) M MOHATUN WMHTerpanbHOM
reoMeTpvm MO3BOMSIET MOBLICUTbL Pa3MEpPHOCTb BekTopa mM3MepeHun u 6ornee 4eTko BblAENUTb Kaccehl
€CTECTBEHHbIX U aHTPOMOreHHbIX OO BHEKTOB.

B oOwem cnyyae MOXHO MOCTPOUTb 3aBUCMMOCTU MeXAy CTPYKTypHon dyHkumen V(h) wu
dopakTanbHOM pa3mepHOCTbIo n3obpaxerus. PyHkums V(h) ons TEKCTyp BBOAUTCS crneaytoLmm oopasom.

[MycTb MHOXECTBO CnyyYanHbIX PYHKLMIA Gw(wD Q) onucbiBaeT onpeaeneHHbIN Kacc TEKCTYp, a

Gwo- peanunsauuna KOHerTHOIZ TEKCTYpbI. Torga ans paccMmaTpmnBaemMoro Kracca |/|306pa>|<eHM171 npun

BEKTOpe  MPOCTPAHCTBEHHbIX  KoopauHaT X nveem: El_Gw (Y) -G, (Y + Fl)] =m(h) n
E{ [Gw (Y) -G, (Y + F])]z }— m?(h) = Z\/(H) . Ycnosue cTauMoHapHoCTH nveet BUA;

V(h)=02|_1—p(h)J. OpHako, YCrOBMSI CTALMOHAPHOCTU [AfS 3E€MHbIX MOKPOBOB HE BbIMOMHSIOTCS,

No3TOMY PacCMOTPUM OCHOBHble Mogdenu Ansa dyHkuumn V(h).

Haubonee 4acTto ncnonb3dyemas Mogens Buaa:

V(h) = C[L-exp(-h/a)]
roe C 1 a nonoxuTenbHble KOHCTaHThI. Takast MOAerb XOPOLUO OMUCLIBAET TEKCTYPbl OPOACKUX 3aCTPOEK,
XOMNMUCTbLIX MECTHOCTEN N PACTUTENBHOCTM.

CnepgytoLlas mogernb onvcbiBaeTcs opMyIrion

V(h)=Ch+b.

3aTem n3BecTHa cteneHHasi Mogenb Buaa V(h) = Cha , KOTOpaaA XopoLwo onnucbiBaeT JieCHY. MECTHOCTb.

KoMGVHaLMOHHbIe MOAENM ONUChIBalOT pa3HOOOpasHble TEKCTYPbI C PasfivyHbIM MacluTaboM.

Mpumep cneumanbHOro Crydas He OMNWCaHHOTrO MpPeacTaBfeHHbIMM MOJENsaMU 3aKnioyaeTcs B
PacCMOTPEHMN NONEBON MECTHOCTU, YTO NPUBOAUT K NcesaonepuogndHoctu V(h).

MprmeHeHne paKTanbHOro aHanvaa no3BonseT cynTaThb, YTo

V(h)=Ch*20<h<h_

O®pakTanbHasi pasmepHocTb Uu3obpaxeHus OyaeT onpepenstecsi Bbipaxenmem D =3-C,
NnoBepXHOCTb ByaeT cdpakTanbHoW ecnun D>2.

2. [lpy  KOMMBIOTEPHOM  3JKCMEPUMEHTUPOBAHWM  UCMNONb30BANMCb  PagUONoKaLMOHHbIEe
n3obpaxeHus Ha BepTUKanbHOW monsipu3auumy AenbTel p. Bonra. PaccmaTpyBanvcb KapTbl MOATOMMEHNS
pavioHa C onpeaeneHMeM YPOBHS TPYHTOBbLIX BOA C TOYHOCTbIO 0,5 M. go rmybuHbl 2,5 M. B AManasoHax
OJMH BOrH: 4 cm (puc. 1,a), 68 cm (puc. 1,6) n 2,5 m (puc.1,B). bbina cosgaHa crneumanbHasi nporpaMma.
OHa npegHasHaveHa ANnd BblAeNneHUs XxapakTepHbIX KIacTepoB Ha N306paXeHUsIX MECTHOCTU, MOMYyYEHHbIX
paavoriokaTopamMun Ha pasnuyHbIX guanas3oHax.

lMporpamma npou3BOAMT BblYMCMEHME NOKaNbHbIX (PpaKkTanbHbIX Pa3MepHOCTEN ANS KaXaoro
nukcena msobpaxeHus. [Ana atoro HeobxoaMmMoO MMeTb, NO KpavHen mepe, ABa M3obpaxeHuss 0gHOro m
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TOrO X€ y4yacTka 3eMHOWM MOBEPXHOCTW, MOMYYEHHbIX Ha pasHblX YacToTax paavoriokatopoB. [pu sToM
n3obpaxeHns NonydYeHHble Ha BOMNbLUMX ANMHAX BOMH OKaxyTcsl bonee «rpybbiMmn» (KpynHbIn macwTab) , a
n3obpaxeHus, COOTBETCTBYOLLME MarnbIiM AnvHaMm, OyayT getanbHbiMu (Menkui macwTab). MNpeanonaras,
4TO BOMBLUMHCTBO MPUPOAHbLIX 06pa3oBaHMIn MOrYyT ONMUCbIBATLCA dopakTanamun, MOXHO OXMAaTb, YTO Ha
N306paxeHUsIX NoABATCSt obnacTu ¢ 6rM3KNMMM NO 3HAYEHUSM hpaKTarbHbIMU Pa3MEPHOCTSMMU.
MporpammMa BblYUCASET Tak HA3bIBAEMYIO AMCNEPCUOHHYIO bpakTanbHy0 pasmepHocTb. Mpu aTom
B KaXOOM nuKcene wu3obpaxeHusl OLeHUBaeTcs Auchnepcus BenuuuHbl curHana (useta). Ecnm
n3obpaxeHne HedpakTanbHO - AMCNEPCUsi UHBApMaHTHa MacliTaby. PedynbTaThl NokasaHbl Ha puc.2

Puc.1

a) 6) B)
Pwnc.2

Mpn mn3mepeHun pucrnepcuMm MCNomb3ylTCA OKHA pasnuuHbiX pasmepoB: 21x21 (puc.2,a), 11x11
(pnc.2,6), 5x5 (puc.2,8 ). EctectBeHHO, 4TO
yem 6Gorblle OKHO, TeM MOHOTOHHEN
3HayeHne avcnepcun ans no6oro
n306paXeHunsl, YTO NPUBOAUT K YMEHbLLIEHWIO
KOnM4ecTBa KnacTepos.

PacnpepeneHne pasmepHocTen Ans
n3obpaxeHus Ha puc. 1,a npeacTaBneHo Ha
puc.3. [aHHoe 3aMnupuyeckoe
pacnpefgeneHne nony4eHo npu pasmMepe
OkHa 21 Toyka. OTYETNMBO BbIAENATCS TpU
rpynnbl TOYeK C GnM3KMMK dpakTanbHbIMK
pasMepHOCTAMMU, COOTBETCTBYHOLLMMU
yyacTkam c onpeferieHHbIMKM TekcTypamu .
lNocne aHanusa nepBuMYHON WHAOPMaLMK U
YCTaHOBIEHMS1 TUMOB MOBEpPXHOCTEeN 6Gbina
npoussegeHa obpaboTka wn300paxeHus ¢
pa3avepom okHa 11 Todek. O6paboTka
nossonuna BblOeNUTb nopsigka 10
KNnacTepos. PesynbTaTthl obpaboTkn
npeacTaBneHbl Ha puc. 4.

Puc.3
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Ha puc. 4 nokasaHO norne nonyyYeHHbIX gpakTanbHbIX pasmMepHOCTEN, COOTBETCTBYIOLLEE TPeEM
npvBeAeHHbIM K30O6paXeHNsIM OAHOIO y4yacTKa MeCTHOCTM Ha puc.1. VIHTepecHO OTMeTUTb, 4YTO Ha
06paboTaHHbIX N300paXeHMsAX, KPOMEe YCTOMYMBOrO pasgernieHns no Tunam , OTMeYarTCcs He Bugumble 0o
opakTanbHo 06paboTkM 0COOEHHOCTU (Yy4acTOK OTMENM). ATO NO3BONISIET FOBOPUTL O
BO3MOXHOCTM MPUMEHEHUs (pPaKkTanbHOro pacno3HaBaHWs TUMOB ANs uAeHTUdUKauMM  y4acTKOB
n3obpaxeHus, "HeEBUONMbIX" MPU KIACCUYECKNX METOAOB KIlacTepmnsaumm No SpKOCTHOMY MOS0,
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FRACTALS IN CLUSTERING OF THE RADAR - IMAGES SURFACE AND SUB - SURFACE OF
TARGETS
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The abstract. The questions fractal clustering of the radar-tracking images surface and sub -
surfaces of plants are explored. The models using fractal parameters at classification of earth
covers and plants surveyed. In operation the experimental radar-tracking images on lengths of
waves 4 cm, 68 cm, 2,5 m are used. The empirical distributions local fractal of dimensions having
multimode character, proportional to number of clusters are constructed.

1. The problem clustering consists in a partition of initial set A on subsets (classes), which in an
ideal case should be separable. Such statement of a problem is illconditioned for the actual images, since
last fall into a class of indistinct sets. Information the spaces of attributes can be improved, using methods
fractal of topology. Use of concept of a texture of the images, fractal of performances (fractal dimension D,
fractal signature, its inclination, spatial fractal kepstr, fractional indexes of a spatial spectrum) and concepts
of integrated geometry allows to raise dimension of a vector of measurings and more precisely to allocate
classes of natural and anthropogenous objects.

2. At computer experimenting the radar-tracking images on vertical polarization of a delta of river
Volga. The cards of region with definition of a level of ground waters with an exactitude of 0,5 m. up to
depth of 2,5 m. in wave bands were considered: 4 cm, 68 cm and 2,5 m. The special program was created.
It is intended for selection of reference clusters on the images of terrain obtained by radars on different
ranges.

The program vyields an evaluation local fractal of dimensions for everyone pixels of the image.
Thus the images obtained on major lengths of waves will appear "more "rough" (large scale), and the
images relevant to small lengths, will be detailed (fine scale). Assume, that the majority of natural
formations can be featured , it is possible expect, that on the images the fields with close on values fractal
dimensions will appear.

It is interesting to mark, that on the treated images, except for inconvertible separation for types, it
are scored not visual up to fractal of handling of feature . It allows to speak about an opportunity of
application fractal of a discernment of types for identification of sites of the image "invisible" at classical
methods clustering on intensivity of a field.
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