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CPABHUTEJBLHBIN AHAJIN3
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IIPU ITPOTHO3UPOBAHUU 30JIOTOPYIAHBIX OB BEKTOB
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The results of the comparative analysis of GIS-technologies, based on raster and object-oriented representation of geologic-
geophysical and aerospace materials, are examined. The technique of geodata processing in geoinformation systems of
RAPID and Definiens Developer, on the example of solving the task of predicting gold-ore objects, is described. The
results of influence of various recognition methods, of form and compactness parameters of investigated objects on the
forecasting outcome are given. It is experimentally shown, that the technology of GIS RAPID is more effective by the

criteria of type I and type II error.

BBenenne. CtpeMuTeIbHOE HapaliMBaHUE BO3-
MOXHOCTEN TeonH(pOPMAIIMOHHBIX TEXHOJIOTUM B 00-
JIaCTH 00pabOTKY U aHaJW3a MPOCTPAHCTBEHHBIX TaH-
HBIX TIPUBEJIO K CYIIECTBEHHOMY BO3pPAaCTaHUIO POJIN
reouHdopmanmoHHbx cucrem (TMC) B pasnmuyHbIX
00J1acTSIX YeJIOBEYECKOM AeATeIbHOCTH. BMecTe ¢ Tem
POCT CJIOXHOCTH pelIaeMbIX 3a7ay BHI3BIBACT HEOO-
XOIMMOCTh MCIIOJIb30BaHUS OOJBIIMX OOBEMOB
MMPOCTPAaHCTBEHHON WMH(pOpPMaIK, TPeaCTaBISIEMO
OOBIYHO B BUIE Pa3HOPOMHBIX W PA3HOYPOBHEBBIX
MaTepHaJIOB a3POKOCMMIECKMX ChEMOK, KapTorpadu-
YyecKMX M IU(POBBIX T'€OJIOTMYECKUX, reodusnyec-
KHX, TEOXUMHUYECKHX, IKOJTOTUYECKNX, METEOPOJIOTH-
YeCcKUX M APYIMX TeOJaHHBIX. DTO, B CBOIO OYepelb,
BEIEeT K HEOOXOAMMOCTH pacIIMpeHUsT BOZMOXHOCTE
nHcTtpymeHTtapusi [MC 3a cuer mporeayp MHTErpu-
poBaHHOTO aHaim3a [1, 2], B KOTOpPBIX 0COOYI0 pOJIb
WUTPAIOT METOIBI 00PabOTKM M300pakeHU U pacmo-
3HaBaHUS 00pa30oB. DPDHEKTUBHOCTh NX MTPUMEHECHUS
3a4acTyl0 3aBHCHUT OT CITOco0a MpeacTaBIeHUs IPO-
CTPAaHCTBEHHBIX JAHHBIX U METOAOB OOPabOOTKM, YTO
BBI3BIBAET HEOOXOAMMOCTh MCCIIENOBAHUSI OCHOBHBIX
¢opMaToB TIpeICTaBICHUS N 00padOTKM TeOTaHHBIX.
B HacrosiIeil ctathe pacCMOTPEHBI ABAa TPUHIM-
MMMaJbHO Pa3HbBIX MOAXOAa K PEIIeHWIO 33a1ad WHTeT-
PMPOBAHHOTO aHajW3a Pa3HOPOAHBIX M Pa3HOYPOB-
HEBBIX JaHHBIX.

Cocrosinne mpodaembl. B Hacrosiee Bpems B
npaktuke npuMmeHeHnst ' MMC ucnonb3yiorcs aBa oc-
HOBHBIX ITOAXOMA K MPEACTABICHUIO U 00pabOTKE reo-
JAHHBIX — PACTPOBBIN U OOBEKTHO-OPUEHTUPOBAHHBII.

PacTpoBbIii TOIX0 OCHOBAH Ha Pa3feIeHUU UC-
CJIeyeMOT0 yJacTKa paBHOMEPHOM CEThIO, TAe C KaX-
IIBIM 2JIEMEHTOM (SI9eKOI pacTpa) MOXKET OBITh CBSI-
3aH NMPAKTUYECKN HeOTpaHUYEHHBIN HA0Op aTprOyTOB.
[Toaxon mpegycMaTpuBaeT 00pabOTKy M300pakeHUS
B BUJIE €IMHOTO HECTPYKTYPMPOBAaHHOTO Habopa gaH-
HbIX. BaxXHBIM CBOIICTBOM pPacTpOBOTO TIpeacTaBJie-
HUS SIBJISIETCSI CBSI3b MEXIY MPOCTPAHCTBEHHON M
aTpuOyTUBHOW wWHoOpMaIMein B €IWHOW TMPsSIMO-

56

YTOJILHOM MaTpHIIE, MOJOXEHUE JIEMEHTOB KOTOPOI
oIpenessieTcs HoMepaMM CTPOKM U ctojibna. Hemo-
CTaTOK PacTPOBOTO IMOIX0Ja — 3HAYNTEJbHBIN 00BhEM
MPEeACTaBISIeMbIX JaHHBIX, YTO HETAaTUBHO BJIWSET Ha
CKOPOCTh UX 00pabOTKM.

B03MOXHOCT pabOTHl Ha OCHOBE PAacCTPOBOTO
MOIX0/a peaIM30BaHa BO MHOTHX CIIEIIMaIN3MPOBAH-
Heix MC, KoTopble YCIIOBHO pa3fefisIioT Ha He-
CKoJIbKO KiaccoB [1]. K mepBoMy Kiaccy OTHOCST
MMpOoTpaMMHBI€ TAKEThI, MCIOJIb3YIOIINE PacTPOBBIE
JMaHHBIE B Ka4eCTBE OCHOBBI IS BEKTOPHOTO BBOAA
nHpopmauu. DTH IMaKeTsl He TIpeIycMaTpUBaIOT Ha-
JIMYMs CPpEeACTB TeMaThudeckoi obpadbotku pactpa. K
HUM oTHOcsTcs makeTsl Maplnfo, ArcView u np. Bto-
PO KJIaCC COCTaBJISIIOT CUCTEMBI 00Pa0OTKM JaHHBIX
IVCTAaHIIMOHHOTO 30HaupoBanus (J1/13) m pacTpoBo-
ro ananmza. 9tm ['MMC o6mamaroT MMPOKUM CIIEKT-
POM CpPEACTB U METOMOB pabOTHI C PaCTPOBBIMU MO-
OesIMU  JaHHBIX, B POJU KOTOPBIX BBICTYIAIOT
G poBbIe TaHHBIE TUCTAHIIMOHHBIX MCCIEI0BaHWIA.
OHU OpHMEHTHPOBAHBI B MIEPBYIO OdYepedb Ha IIPeod-
pa3oBaHMe 3HAYUTEILHOTO 00beMa pacTpoBOil MHGOP-
Maluy [JIs1 pelleHusT 3amad AelndpupoBaHUS U
kinaccudukanmm (ERDAS Imagine, ER Mapper, INVI
u ap.) TpeTuii Ki1acc MpOrpaMMHBIX CPEeACTB Haubo-
Jiee pa3BUT C TOUYKM 3PEHMST COYETAaHUST PACTPOBBIX 1
BEKTOPHBIX MOJEIEeH ¢ BO3MOXHOCTSIMUA OOpPabOTKMU
O3 (manpumep IDRISI).

O0BEKTHO-OPMEHTUPOBAHHBIN TTOIX0 Oa3MpyeT-
¢S Ha TIPeICTaBIeHUM MH(MOPMAIINU B BUIe OOBEKTOB
n300paxeHnsT (CETMEHTOB) — MHOXKECTBE STYE€eK pac-
Tpa, OOBEIMHEHHBIX B COOTBETCTBUM C HEKOTOPHIM
yCTaHOBJIEHHBIM KputepueM [3, 4]. OcHOBHOE mOC-
TOMHCTBO OOBEKTHO-OPMEHTUPOBAHHOIO ITOAX0HA —
BO3MOXHOCTb yY€Ta HE TOJIbKO COOCTBEHHBIX MpPH-
3HAKOB BBIIECJICHHBIX CETMEHTOB M300pakeHUsI, HO
MMPU3HAKOB OKPYKAIOIINX 00BbEKTOB (IIPOCTPAHCTBEH-
HOTO KOHTEKCTA).

Benymeit [ IC-TexHonorueii, opueHTUPOBAHHOI
Ha WCIIOJb30BaHUE OOBEKTHO-OPUEHTUPOBAHHOTO
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noxxona, seiasgercsa Definiens Cognition Network
Technology (komnanus Definiens).

Hem uccaenosanms. Lless HacTosieilt paboTel —
CPaBHUTEJIBHBIN aHAIN3 U BBISIBJIEHUE OCOOEHHOCTEM
PacTpOBOTO 1 OOBEKTHO-OPUEHTUPOBAHHOTO TTOIXOI0B
K TIPEeICTaBICHUI0O U 00paboTKe IPOCTPAHCTBEHHBIX
naHHbeIx Ha npuMepe nByx M C, neMoHCTpUpyOIImX
BoImeykazanaeie moaxonsl: [IC PAITU/I, paspaba-
ThIBaeMasl CrielnaIMcTamMu Kadeapsl reonHdopmaim-
OHHBIX cucTeM HalmoHaapHOTO TOPHOTO YHUBEPCUTE-
Ta ([IHempomneTpoBCcK, YKpanmHa) MOI PYKOBOACTBOM
n.1t.H. npod. B.C. byceirmna, m T'MMC Definiens
Developer, pa3pabaTteiBacMmas B Mionxene, ['epmanus,
opranmuzanuein Definiens AG 1mog pyKOBOACTBOM HO-
6eneBckoro jaypeara 1mo ¢usuke G. Binning. Cpas-
HEeHUE TIPOBOAMTCS Ha MaTepuajgax OMHOTO U3 30JI0TO-
PYIOHBIX ToJieli 3armagHoro Y30eKrcTaHa.

Texnoaormsas TUC PAIIUJ. PAITU/I (pacmo3Ha-
BaHUE, aBTOMaTU3MPOBAaHHOE TTPOTHO3MPOBAHUE, MH-
TepTpeTanus JaHHBIX) — CIIeUaJU3MpPOBaHHAs pac-
TPOBO-BEKTOpHAsA CHCTeMa JUISI pelleHus 3agay
WHTEeTPMPOBAHHOTO aHajaM3a T€OJaHHBIX, MPOTHO3a
T€OJIOTMYECKUX SIBJICHUN M CHUTYyallMii, T€09KOJIOTH-
YeCcKOTro pailOHMPOBaHMS, MOHUTOPWHTA YPE3BbIYAL-
HBIX CUTYyaluii 1 1p.

I'MC PAITU/ ucrons3yeT B Ka4eCTBE OCHOBHO-
TO PacTPOBBIN MOAXOM K MPEACTABICHUIO U 00paboTKe
JNaHHBIX, 00JIafast Hapsiay ¢ HUM IIMPOKUM CITEKTPOM
CpenCTB 15T pabOTHI ¢ BEKTOPHBIMU KapTorpadudec-
KuM ciostmu [5—S8].

PAITN]I obGecrieuymBaeT MHTETPALIMIO PACTPOBBIX
¥ BEKTOPHBIX IMPEICTaBICHUI TaHHBIX, aHATMTUIEC-
Kre, MHOOPMAIIMOHHO-CIIPABOYHBIE U M3MEPHUTEIIb-
Hble (PYHKIIMM; QUIBTPALIMIO TaHHBIX; TOCTPOCHUE
MMPOM3BOAHBIX TTPU3HAKOB, UCCIEI0BAHIE 3aBUCUMO-
CTE€M M CTAaTUCTUUYECKYI0 00pabOTKy; MHOTOMEpPHOE
pailoHMpOBaHME, KJIACTEPU3ALMIO U KJIaCCU(DUKAIINIO;
00paboTKy M300pakeHU; paco3HABaHUE U KapTOr-
pacdupoBanue curyanuii, 2D- u 3D-Busyanuzanuio.

MarepuaJibl AHCTAHIIHOHHOTO |
| 30HIHPOBAHUS |

TI'HC PATIU ]

CucrteMa BKIIIOYAET B ce0sI SIIpo, 00ecTieynBa--
1ee yrnpaBjJeHHE TeOJaHHBIMU, a TaKXKe COBOKYII-
HOCTb MPUKIAAHBIX MOAYJIEH, pelIapInX KOHKPET-
Hble 3agauyM OOpaOOTKM W aHaau3a OaHHbBIX. B
KauyeCTBE€ MCXOIHBIX NAHHBIX MCIIOJIb3YIOTCS MaTe-
puanbl TeoU3NIECKUX W TEOXMMUUECKUX CHEMOK,
U poBEIE MOAEIN pelibeda 3eMHOM TTOBEPXHOCTH,
a9POKOCMHUYECKIE CHUMKM, Pa3IMYHble KapTorpadu-
YeCKNe NCTOYHMKHU, TAOJMYHBIE TaHHBIE W IIp.

PATTU]I peanmm3yeT NpUHIIMIT MHOTOBapUAHTHOTO
peleHus 3a1ad IMoCpeACTBOM MMUTAIIMOHHOTO MOJIE-
JIMPOBAHUSI Y TIPOBEIECHUS BBIYMCIUTENBHBIX 9KCIIE-
PMMEHTOB, TIPEIOCTABIISSA ITOJIb30BATENIO IIMPOKUI
Ha0Op MHCTPYMEHTOB IIJIST TOCTMKEHUST TTIOCTABICHHBIX
1eell 1 BO3MOXHOCTh BBIOOpA HAWJTYUILIETO M3 HUX.

Ha puc. 1 mokazaHa yIpoIlleHHasl cCxeMa 3TaroB
WHTETPUPOBAHHOTO aHaJIM3a TeOdaHHbIX CPEeICTBAMM
I'MC PAITAL.

Texunosnorust TUC Definiens Developer. Kommanus
Definiens crierimaausupyeTcst Ha pa3pabOTKe aTroOpuT-
MOB aHaJM3a M300paxkeHWil Ha OCHOBE TEXHOJOTUM
Definiens Cognition Network Technology [9]. Texro-
JIOTHST peann3yeT 0O0BbeKTHO-OPUEHTUPOBAHHBIN IO -
XOJI K 3a/avye aHaim3a/00paboTkm reogaHHbIx. [1epBo-
HaYaJIbHBIM MPOIYKTOM Ha OCHOBE 3TOW TEXHOJIOTUH
ObLTO MpwIoXkeHne o HazBaHueM eCognition, Tiepe-
LIeIIee B CEPUI0 MPOAYKTOB, PEATM3YIONIMX MACIIITa-
OMpyeMyI0 KIMEeHT-CEPBEPHYIO TEXHOJOTHIO aHaIM3a
n300paxxeHnii. OCHOBHBIM TTPOAYKTOM CEPUU SIBJISICT-
csa cucrema Definiens Developer [10]. YkazanHbIi
MMPOTPAaMMHBIN TIPOAYKT TIO3BOJISIET C(HOPMUPOBATH
0a3y mpaBuJI, HACTPOUTH €€ TI0Jl KOHKPEeTHOe 1300pa-
>XKeHUe, TIPOBECTH aHAIM3/aelmdprpoBanne, chopMu-
pOBaTh KOHEUHBIN MHGOPMAIIMOHHBIN TTPOIYKT.

Cuctema Definiens Developer peasm3yer MHOTO-
CTYIIEHYATBIA Mpollecc OOpabOTKM M aHaIuM3a Ipo-
CTPAHCTBEHHBIX TaHHBIX IyTeM BBIIEJCHMS, KJIaCCH-
¢uxkanum n aHaiM3a OOBEKTOB HAa M300pakeHUU 10
mpaBuiaM, (GopMHpyeMBIM TI0JIb30BaTelieM B 0ase

[ PacTpoBoc nmpeacTaBiICHIC HCXOIHBIX TaHHBIX ]
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[ OrneHKa KadecTBa IPOTHO3a

Puc. 1. CxeMa mocjeqoBaTeIbHOCTU 3TAllOB MHTErpUPOBaHHOrO aHaiusa reomaHHbix B [MC PAITUJL
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Pazouenme, cmugaHaue, n3MEHEHHE

[ Knaccudumuponannoe n3odpaskenue ]

[ OrneHKa KauecTBa MPOrHO3a

Puc. 2. CxeMa moclieoBaTeIbHOCTH 3TallOB MHTErpUMpoBaHHOro aHainu3a reogaHHbix B [MC Definiens Developer

3HAHUI cUCTEMBI. B 0011IeM BHIIE TEXHOJIOTUS COCTO-
WT W3 CEAYIOIIMX 3TamoB. BHauyaje BBIMOJHSETCS
¢dopMupoBaHUE MMPU3HAKOB, MCITOJb3YEMBIX IJIST BbI-
nejleHnsT OOBEKTOB Ha MCXOAHOM aHaJIU3MPYEeMOM
n300paXkeHnH. 3aTeM MPOBOINTCS CETMEHTAIus, T. €.
BBIIEJISTIOTCS 00JIACTH OJHOPOIHOCTH SIPKOCTH, 1IBETA
W TEKCTYphI, Kaxmass M3 KOTOPBIX IPEICTABISIETCS
OTHEIbHBIM TonuroHoMm (cermeHTom) [11, 12]. Ha
cleayoolleM 3Tane o0pabOTKU BbIAEIEHHBIX O0bEK-
TOB M300pakeHMS BBITOJTHSIETCS TPOLIeaypa KIacCh-
¢ukanmum (pacro3HaBaHUS), B pe3yJIbTaTe KOTOPOM
HWCXOMHBIE O0OBEKTHI OTHOCSTCS K OMHOMY M3 3apaHee
3aIaHHBIX KJIACCOB COOTBETCTBEHHO OIMMCAHUSIM, 3a-
IaHHBIM B 0ase 3HaHmii (puc. 2). Ha ocHoBe mpoBe-
JIEHHOU KJaccu(puKaym BO3MOXHBI OIepaIiuy pas-
OuWeHusI, CIUSIHUS W  U3MEHEHHUS KJacCOBOM
MMPUHALIEXKHOCTH CETMEHTOB Ha OCHOBE MX IIPO-
CTPAHCTBEHHBIX OTHOIIIEHUI.

CsopgHas tabnuma xapakrepuctuk [MMC PATTU/L
u Definiens Developer mpuBeaena B Taoi. 1.

DKcnepuMeHTaJIbHbIe pe3yabTaTbl. [IpencraBieH-
Hble Bbine [MC SBAsSIOTCS CIIOKHBIMU TTPOTPaMMHO-
TEXHOJIOTMYECKMMHU KOMIUIEKCaMU, TTO3TOMY BOIIPOC
00 MCUYEepITBIBAIOIIEM CPAaBHEHUY MX BO3MOXHOCTEH B
HACTOSIIIIEN cTaTbe HE CTaBUTCS. B maHHOM pasnese
MIPUBEACHBI CPaBHUTEIBHBIC PE3YJIbTAThI IPOTHO3a 30-
JIOTOPYIHON MWHEpaIu3alliv B IpeAeiaX OJHOTO M3
30JIOTOPYIHBIX MMOJiel 3armagHoro Y30eKucraHa.

Ha puc. 3 mpeacraBieH MCCIeIyeMblii y4acTOK C
pacToIOXKEeHNEeM M3BECTHBIX pyAHBIX TeJl. CliemyeT oT-
METHUTbh, YTO, HECMOTPS Ha JOCTATOYHO JETaJbHYIO
M3YyYEeHHOCTh JAHHOTO PYAHOTO IO reo(hu3nyecKu-
MM, T€OJJOTUIECKMMU W TEOXUMMUIECKUMU METOIaMU,
Ha CEroaHs He BBIABMHYTA KOHIIECIIIMS, KOTOpas Obl
packpbiBaja OCOOCHHOCTH M 3aKOHOMEPHOCTH TPO-
CTPaHCTBEHHOTO Pa3MEIICHUS 30JI0TOTO OpyAeHEeHUS
T10 TUIONIAAM M Ha TIyOMHY M TTO3BOJIsIa IIPOTHO3UPO-
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BaTh NEPCIIEKTUBHBIE 00beKThl. OCHOBHAS 3amava Mc-

CJIEIOBAHUS COCTOSUIa B aHAJIM3€ U TePeUHTEpIIpeTa-

I UMEIOIIMNXCST TE€0JIOTO-TeO0(PU3NIECKIX U KOCMU-

YECKMX MaTepHaJioB C TIOMOIIbIO paccMoTpeHHbIXx [YC

C LIETIBI0 TIPOTHO3a PYAHBIX OOBEKTOB.

B kadecTBe MCXOMHBIX MAHHBIX MCITOJIB30BAJICS
IIUPOKUI CITIEKTP Pa3HOPOMHBIX M Pa3HOYPOBHEBHIX
MaTepHaoB. YMCJIOBBIC JaHHBIEC ITOJIEBBIX CHEMOK;
aHaJIM3bl TTOJYKOJUYECTBEHHON CIeKTpoMeTpun 26
TEOXUMHUYECKUX BJIEMEHTOB, IIPEACTABICHHBIX IO
paBHOMEPHOI ceTH; Tomorpacdudyeckue AaHHBIE O
penbede; TeoToTnIecKre KapThl pa3InYHbIX MacIIITa-
0OB M ITpoune xapakrepuctuku [13].

leogusuueckue naHHbIE TIPEACTABICHBI 1I(DPOBHI-
MM MaTepuajaMi MarHUTHOTO T0Ji1 AZ M TIOJST ecTe-
crBeHHbIX noteHmanoB (EIT). B kauectBe xocmuuec-
KUX mMamepuanoé VICTIOIb30BaJICS TTaHXpPOMAaTUYECKUIA
cHuMoOK co crmytHuka SPOT-4 ¢ mpocTpaHCTBEHHBIM
paspemreaneM 10 M. Kpome ToTO, OBUIM COOpaHEI 1
ot poBaHbI CIACIYIOIINE BUIBI 2€0102U4ECKUX OaHHbLX:
a) CBEIEHMSI O BO3pAacCTe M TPaHMIIAX TeOJOTUUECKUX

CTPYKTYp, CJIaraloimx M3ydaeMylo TEpPUTOPUIO;

0) MeCTOTIOJIOKEHNE PA3JIOMHBIX CTPYKTYD, YCTAHOB-
JICHHBIX TIPSIMBIMU METOJaMMU;

B) MECTOTIOJIOKEHNE Pa3JIOMHBIX CTPYKTYP, YCTaHOB-
JICHHBIX KOCBEHHBIMM METOaMU (IT0 TaHHBIM T€0-
GU3NIECKIX UCCIeTOBAHNI 1 a3p0(POTOCEEMKaM);

T) MECTOTOJIOKEHNE N3BECTHBIX PYIHBIX TEJI.

MUcxonHble MaTeprajbl ObLIA MTOMEIIEHBI B 0a3bl
manaeix [MC PAITHUJ m Definiens Developer (mc-
noyk3oBajack geMo-Bepcus Definiens Developer, mo-
cTymHas Ha MHTepHeT-caiite Definiens) B Bume pery-
asgpHoil cetkn 50x50 M obmmM obvemMom 77 252
(U3NIECKUX TOUEK.

DKCIIepUMEHTHI TIPOM3BOAMINCH II0 Habopy
TpaHchopmMaluii, moaydeHHbIX cpeactBamu [MC
PAIIN/. WHcxommas pa3MEepHOCTh IIPU3HAKOBOTO
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Tabauua 1. Cpasnumeavnvie xapaxmepucmuxu T'HC PAITHJ] u Definiens Developer

(DyHKLlI/IOHaJ'JLHBIe
XapaKTCPUCTUKU

PAIIN/]L

Definiens Developer

(I)OpMaT NMPEACTABJICH Ul TaHHBIX

CwmemaHHBIN (PacTpOBO-BEKTOPHBI)

CMmemaHHBIN (PacTpOBO-BEKTOPHBII)

MHorocoiiHO€ IpeCTaBICH e
00BEKTOB

Her

Ectp

ApXHTEKTypa

KmuenTckas BEpCHus

Knuenrckas Bepcusi, KIMEHT-
cepBepHasi BEPCHs

ITnardopma

Windows 98/2000/XP

Windows 98/2000/XP

IMoxnepxka pacTpoBBIX (HOPMATOB

BMP, JPG, XYZ, ASCII Z, Surfer
GRD, TIFF, GeoTIFF

CraHaapTHbIE pacTpOBbIE
n300paxeHus
Windows + MHOXECTBO JIpYTHX

IMoxnepxka BEKTOPHBIX (hOPMAaTOB

CobcTBennsiit popmat — RVF.
Bo03MOXHOCTH IMIIOPTA APYTUX
BekTopHBIX GopmaToB (SHP, DXF,
WMF u np.)

DBF, DFX, SHP u ap.

Bo3moxHOCTB pa6orr1>1 B CUCTEMax
KOOpAUHAT

[Inockas (x, y)

[Tnockas (x, y)

Yder KOHTEKCTa

Ecth

Ectp

MeTo bt pacro3HaBaHUsA

Jlornueckue, cTaTi CTHYECKHE,
JIeTePMHH HCTCKHUE, YaCTOTHEIE,
HelpoceTeBbIe

Merton Oimxkaiiero coceaa

MeTob! KJIacTepHU3aUU
(KJIaCTepHBIN aHATIU3)

Ecth

Her

DopMupOBaHHE TPH3HAKOBOT O
IIPOCTPAHCTBA

Jud pepeHmanbHbie, TCKCTYPHBIE,
Mop(ooruyecKue,
TUCTOrPaMMHBIE, KOPP eSO HHbIE,
(pakranbHbIC U IpYTHE

TpaHcd opmaimu (Bcero 6osee 200)

TekcTypHbIE, TOIOIOTHYECKHU C,
TUCTOrpaMMHBIE TpaHC(H OpMALHH,
pacdeT IpU3HaKoB ()OPMEI U
KOHTEKCTa

OnTUMH3aIHK I IPU3HAKOBOTO
IIPOCTPAHCTBA

Ectb. Pacuer nHauBHYaBH O
(2 MeTona) u IuarHocTUpyrouei
uH(pOpMaTUBHOCTH (4 MeToza)

Ectb. Pacuer nuarnoctupytoniei
uHopmaTuHocTH (1 MeTox)

OreH Kka kKayecTBa IIPpOrHO30B

Ecth

Her

Pa6ota c nepapxusMu KJ1accoB

Her

Ectp

Busyanu3zanus u3o0paxeHu i

2D- u 3D-noBepXHOCTH, BEKTOPHBIE
KapThI

MHoronBeTHOE IpeICTaBICHIE
Pe3yJIbTaTOB Pacio3HaBaAHHS

VMmopt / 3KkcropT TaHHBIX

Ecth

Ectp

Apudpmerndeckue ornepanuu Ha
1300 paKeH UAMU

»

»
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MPOCTPaHCTBa cocTaBmia 75 nmpusHakoB. [locie BbI-
TMOJTHEHUST TIPOLEAYPHl ONTUMMU3ALIMN TTPU3HAKOBOTO
MPOCTPAHCTBA METOIOM TTOCIEA0BATEIBHOTO MTPUCOE-
IUHEeHUs [6] ncXomHast pa3MepHOCTh COKpaTUIaCh 0
16 mpusHakoB. IToydeHHBI HaGOp MPU3HAKOB He-
TMOCPEACTBEHHO MCIIOIb30BAJICS [JI1 pELIEHUS 3a1a49u
pacnosHaBanuss B [MUC PAIIUJ wu Definiens
Developer. CieqyeT OTMETHTh, YTO B IMATHOCTUPYIO-
IIMA HaOOp BOLLIMA MPU3HAKHU, MO3BOJISIOIINE YUM-
TBIBaTb MPOCTPAHCTBEHHOE B3aUMOITIOJIOXKEHNUE OOBEK-
TOB TNpU NOPUMEHEHWM PacTPOBOrO IMOAXOJA:
KOpPEISIIUOHHBIE TPU3HAKA, TPU3HAKA MECTOMOJIO-
JKEHUSI, XapaKTePUCTUKU JTUHEAMEHTHBIX CETei 1 Ip.

BxomHoit mHbOpManueir a1 ¢GhopMUpOBaHUS
3TAJIOHHOM M KOHTPOJIbHOU BBIOOPOK CHYKUJIU CBE-
JEHUSI O MECTOMOJIOXKEHUM W3BECTHBIX PYAHBIX TEJ.
KoHTYypBl pyoHBIX OOBEKTOB OBUIM aNIMPOKCHUMUPO-
BaHBl TOYKAaMW — IIEHTpaMU S4YeeK pa3Mepom
50x50 M, TakMM 00pa3oM, YTOOBI Kaxkmas M3 SIecK
MOJHOCTBIO IOIaAajga BHYTPb COOTBETCTBYIOLIETO
KOHTYpa. DTaJoHbI O€CTIEPCIIEKTUBHOTO KJlacca ObUIN
MpeACTaBIeHBl TOYKaMM (sS9eiiKaMMu pacTpa WIn
00beKTaM1), pPABHOMEPHO pacIpeaeIeHHBIMU TI0 TII0-
1AM yJ4acTKa; MO HUM OMNpPENEsiid MECTOMOJIOXE-
HUE 30H, TSI KOTOPBIX JOCTOBEPHO U3BECTHO OTCYT-
CTBHUE 30JI0TOPYIHOM MUHEpanu3auuu. B pesynbrarte
ObLTH c(hOPMUPOBAHEI IBa KJIacCa ITAJJOHHBIX OOBEK-
TOB W KOHTPOJIbHAas BBIOOpPKA, MCHOJAb3yeMas s
OLIEHKY KayeCcTBa MPOTHO3A.

T'IC PAIIUA. IlporHo3upoBaHuE IEPCIIEKTUB-
HbIx ydyacTkoB B TMMC PAIIM/I BBIONHSIIOCH B CO-
OTBETCTBHMU cO cxeMoit puc. 1. Ha puc. 4, a moka3zaHo
pPAacToIOXEeHNE ATATOHHBIX 00BEKTOB TEPCIIEKTUBHO-
ro u 0ecrnepcIeKTUBHOTO KJIACCOB, Ha puc. 4, 6—e —
pe3yabTaThl paclio3HaBaHUS T10 JUAarHOCTUPYIOLIEMY
Habopy MPU3HAKOB HAa OCHOBE PacTPOBOTO MPEACTaB-
JIEHUST 00BEKTOB C MCIIOIb30BAHUEM CTATUCTUIECKUX
" HelipoceTeBHIX MeTomoB [14, 15].

CraTucTUYeCKUi METO/I pacrio3HaBaHUS
(puc. 4, 6, ) xapakTepu3yeTcsl HelmapaMeTpUIeCKOin
OLIEHKOM TIJIOTHOCTH pactipeneieHus. PacrmozHaBanue
BBITTOJIHSJIOCHh HEapaMeTPUIECKMM METOJI0M I1ap3e-
HOBCKOTO OKHa C MpeIBapUTEIbHBIM 3aJaHHEM €To
IIUPHUHBI, (PYHKIMA sIOpa, a TaKKe MepPHl pacCcTos-
Hus. JlaHHBI METOI B OOIIEM ciydyae JaeT Hauiayd-
1€ pe3ylabTaThl TIPU MCIOJB30BAHUM TayCCOBCKOM
GYHKIIMU S1pa B COBOKYITHOCTH C KOCHMHYCHOM M
KOPPEISILIMOHHON MepaMM OJIM30CTH B MHOTOMEPHOM
MIPU3HAKOBOM ITPOCTPAHCTBE.

HeiipoceTeBble METOMBI XapaKTEePU3YIOTCS OOJIb-
MM KOJIMYECTBOM I1apaMeTpPOB, HEIOCPEICTBEHHO
BIMSIOMMX Ha pe3yiabTaTsel pacro3HaBaHms. Jlms
KaXII0TrO TUIIA HEUPOHHOW CETU MMEETCS OIPEAEICH-
HbBIIT HA0OP XapaKTePUCTHUK, OTPEIEISTIONINX €€ CTPYK-
Typy M ITapaMeTphl o0yueHUs. B KadecTBe mpumepa
MIpUMEHEHNSI HEMPOCETEBBIX METONOB Ha puc. 4, ¢
MPEACTaBICH Pe3yIbTaT KiIacCU(pUKALMU, TOTyIeH-
HBI MHOTOCJIOWHBIM TEPCETITPOHOM.
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Puc. 4. Pesynbratel pacrio3dHaBanuss B TMC PAIIU/: a — sTajioHHBIe OOBEKTBI; pe3yabmamsl pacno3HA8aHus: 6 — CTaTUCTUYECKUIA
HermapaMeTpuyeckKuii MeToJl Ha OCHOBAaHUM TayCCOBCKOM (DYHKLUMM SiApa U KOCUMHYCHOI Mepbl OJM30CTHU, 6 — CTaTUCTUUYECKHUI
HernapamMeTpU4yecKUil METOJ, Ha OCHOBAaHMM TayCCOBCKOM (PYHKUMHU SIApa M €BKIMAOBOW Mepbl OJM30CTH, ¢ — HEHUpPOCEeTeBOW METON
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Definiens Developer. [IporHo3upoBaHue mepcrnek-
TUBHBIX y4acTKOB B cpene Definiens Developer mpo-
M3BOIMIJIOCH B COOTBETCTBMM CO cxeMoil puc. 2. Ha
TIEPBOM 3Talle BHITOIHSUIOCH BhIIEICHNE OOBEKTOB Ha
OCHOBaHUM MHOTOCJIOMHOM ceTMeHTalMu N300paxe-
HUS TI0 BCEMY HAOOpy MPU3HAKOB.

Db hHEeKTUBHOCTD POIIEAYPHI CETMEHTAIINN B Cpe-
ne Definiens Developer B 3HaUMTEIbHON CTETEHU
OIpenessIeTcs: TPaBUILHOCTHIO BEIOOPA MapaMeTpOB:
- MacmTabMpoBaHME — BapbUpPyeT B Tpeaesax

[1...100] m ompenensieT MaKCUMAaJIbHO IOIYCTH-
MYIO HEOJTHOPOIHOCTh OOBEKTOB M300paKEeHMST;

- 3HaueHWe TapamMeTrpa (QOpMBI — HM3MEHSETCS B
npenenax [0...1] 1 onpenenseT creneHb OMHOPOI-
HOCTU OOBEKTOB;

- KOMITAaKTHOCTb — OTIPEIEISIET CTETICHb CIVIAXKEHHOCTH
TpaHMI] OOBEKTOB U M3MeHsteTcsT B Tipenenax [0...1].

Hauboee npremiaeMbie pe3yabTaThl BEITOTHEHUS
CerMeHTalLMM ISl Pa3IMYHBIX ITapaMeTpoB (pOpMBI 1
KOMIIaKTHOCTHM TTOKa3aHbl Ha pUC. 5.

Ha ciemyroieM atare ocylecTBIsUIOCh paciio3Ha-
BaHME Ha OCHOBE MeToja OiVKailiiero cocena (emmH-
CTBEHHOTO B WMCITOJIb30BaHHOUW Bepcuu Definiens
Developer MeToma pacIio3HaBaHUsI) ¢ HaXOXICHUEM
€BKJIMIOBOTO PACCTOSTHUSI MEXIY OOBEKTaMH B MHO-
TOMEPHOM MPU3HAKOBOM TpocTpaHcTBe. Ha puc. 6, a
MOKa3aHO PaCMOJIOKEHNE STAIOHHBIX OOBEKTOB, Ha
puc. 6, 6, ¢ — pe3yJbTaThl paclo3HABAHMS IO JMAar-
HOCTHUPYIOIIEMY Habopy NMPU3HAKOB (Pa3MEPHOCTh —
16), muarHocTUpyolleMy Habopy NMPU3HAKOB U Ha-
0opy reoMeTpmyecKnX IMPHU3HAKOB (B HETO BOIIUIM
MMPU3HAKKW OKPYIJIEHHOCTH, (POPMBI, TUTOIIANM, JJIV-
HbBI, BBICOTHI) M TOJIBKO TI0 HA0OpPY T€OMETPUUYECKMX
NpuU3HaKoB (puc. 6, o).

B kavecTBe XxapaKTepHCTUK KadecTBa ITPOrHO3a
ObIJIM BBIOpaHBI CIIEAYIOLIME MMOKa3aTeau [6]: Konude-
CTBO BBISIBJIEHHBIX TTEPCIIEKTUBHBIX YYACTKOB JUTSI KaX-
JTOTO KJlacca; TPOICHT OOILEeH TUTOIAIN, TIOKPhIBAEMOM
VIMU; OIIIMOKY TIEpBOTO U BTOPOTO pona (Tadai. 2).

CoriacHoO TaHHBIM TabJjI. 2, o0llee YMCIO BBISIB-
JICHHBIX TEepPCIeKTUBHBIX yuyacTkoB B TMC PAITU/
B 1,5 paza 6ombire, yeM B Definiens Developer. Cpen-
Hee BpeMsI BBITIOJIHEHUS MPOIEAYPHl pacIio3HaBaHUS
B 'MC PAITUJ coctaBuno 3—4 muH, B Definiens
Developer — 1,5—2 muH. HecmoTps Ha Ooibllice Ko-
JIMYECTBO YYACTKOB, OOIIAST TIJIOIIAAb TTOKPBITHUS BbI-
sBieHHbIX yuyactkoB B [TMUC PAIIM]L B cpennem B
2 pa3a menblIe, 9eM B Definiens Developer, uTo cBu-
NETEeJIbCTBYET O OOJIBbIIIECH meTaln3allii pe3yJbTaTOB
IIPOTHO3UPOBAHMSI C MCIIOJb30BAHUEM PACTPOBOTO
MOAX0/a ISl TaHHOTO KOHKpeTHOoTro ciayyvas. [Toka3za-
TeJM OIIMOOK MEPBOTO M BTOPOTO poOja, pacCUMTaH-
HbIE TI0 pe3yJIbTaTaM paclio3HAaBaHMSI, YKa3bIBAIOT Ha
npeumyiiectso 'MC PAITU] ¢ Touku 3peHUsT Kaye-
CTBa TMPOTHO3a.

3akmouenne. B xome cpaBHUTENBHOTO aHaIM3a
I'MC PAITU u Definiens Developer mmoka3anu moc-
TaTOUYHYI0 3(P(PEKTUBHOCTD TPU pELICHWH 3amadu
MPOTHO3a 30JIOTOPYAHOM MUHEPATU3AIINH.

AHaJIN3 TIOJIyYeHHBIX PE3YJbTaTOB IaeT OCHOBA-
Hue yrBepxnarh, utro [MC PAIIW npeBocxomut
I'C Definiens Developer 1mo KauecTBY IpOTrHO3UPO-
BaHMS, O YeM CBUIETEIBCTBYIOT MMOKA3aTeJIM OIIMOOK
MepBOTrO U BTOPOTO poja.

I'MC PAITHU]/I 1103BOJIIET BBIACISITH M30JUPO-
BaHHbBIC MPOTHO3HBIE KOHTYPHI MEHBIINX Pa3MEpOB.
Hawunydimme pe3ynbpTatsl IPOrHO3UMPOBAHUS B 3TOM
CHCTEME JaeT MPUMEeHEHNE CTATUCTUIECKIX METOIO0B

Puc. 5. BnussHue mapametpoB (OpMbl U KOMIAKTHOCTHA Ha pe3yJbTaTbl BbIAEIEHUSI OOBEKTOB (MpU MapaMeTpe MaclutabupoBa-

Hus 30). llapamempeor evidenenus obsexmos: a — dopma — 0,1, komnakTHocTh — 0,1;
0,9; e — dopma — 0,9, komnakTHOCTE — 0,1

6 — ¢opma — 0,1, KOMMAKTHOCTb —
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Puc. 6. Pesynbratbl pacrnio3HaBanusi B Definiens Developer: @ — 3TaloHHble OOBEKTBI; pe3yabmamsi pacno3Haéanus:. 6 — METOJ
Onukaiiliero coceia, AMAarHOCTUPYIOLIMIA HAOOP MPU3HAKOB, 6 — METOJ OJuKaillero coceia, AMarHOCTUPYIOLIMN HAOOp MpuU-
3HAaKOB U I€OMETPUUYCCKHE TIPU3HAKU, ¢ — METO[ OnuKaiiero cocema, rcOMETPUYCCKUE MPU3HAKH

Tabauua 2. Iloxazameau pacnosnaeanus ¢ I'HC

PATIN]L Definiens Developer
MeToabl pacnio3HaBaHUsI
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CyMMapHOE KOJIMYECTBO BBISIBJIC HHBIX
yMMEp 17 12 11 7 8 9
TP CIE KT UBHBIX y4aCTKOB
IIromans, mokpeiBaeMast
> TIOKD . 12 14,7 16 357 35,6 32,9
TIep CIe KT UBHBIMH y4aCTKaMH, %o
Omnbka nepBoro pona, % 0 4,7 7.8 0 42 12,5
Omnbka BToporo pona, % 8,7 12,2 11 16 3 17,6 15,1
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pacrio3HaBaHUSI HA OCHOBE OUATHOCTHMPYIOIIETO Ha-
0opa NMpU3HAKOB.

Hawnnydie pesynbraTsl iporHo3upoBanus B [NC
Definiens Developer mosiyaeHsl Ha 6a3e AUArHOCTUPY-
folIero Habopa MPM3HAKOB 03 MCITOJIB30BAaHUS T€O-
METPUYECKIMX IPU3HAKOB (TT0Ka3aTeJIeH Turolaam, hop-
MBI, TIEpUMETPA, TPAHUIL 1 T. 11.). [ JTaBHOE TOCTOMHCTBO
CHCTEMBI — BO3MOXKHOCTb COKpPAIIEHUST BBIYMCINUTETb-
HBIX 3aTpaT NPW YMEHBIIEHUM KOJWYeCTBa BbIAEIISIC-
MBIX O0BEKTOB M300paKeHUST HA OCHOBAaHWU TapaMeT-
pOB KOMITaKTHOCTM U  (opmbl. BapbpupoBanue
yKa3aHHBIMU TIapaMeTpaMUi HE3HAUYMTEIbHO BJIMSIET Ha
KOHEYHBI pe3yiabTaT. BakHoe cBoiictBo Definiens
Developer — BO3MOXHOCTb (pOpMHPOBAHMS CTICIIAATb-
HBIX TIPaBUJI, TTO3BOJISTIONINX BBIIESATh OOBEKTHI Ha OC-
HOBaHMY MX ITPOCTPAHCTBEHHOTO B3aMMOITOJIOKEHUS.

Pe3ynpTarhl 3KCIIEPUMEHTOB (B TOM YMCJIE HeE
MpUBEIECHHBIE B JaHHOW CTaThe) MOKa3aju, 4TO NP
pellIeHNM 3a1a4y aHaIN3a TeOMaHHBIX C TPUMEHEHUEM
OIMMCAaHHBIX B pabOTe MOAXOIOB BaXXHYIO POJIb UTpa-
€T CTeNEeHb AeTATM3AIUN U PAa3HOPOIHOCTH MCXOTHO-
ro MaTepuaa.

[IpencraBieHHbIe B paboTe pe3yabTaThl, Oe3yc-
JIOBHO, HE ITO3BOJISTIOT C(hOopMHUPOBATh OTHO3HAYHBIE
BBIBOJIBI OTHOCUTEJIBHO OCOOEHHOCTEM MPUMEHUMOC-
™ ['MC PAITHUJ n Definiens Developer B 3amauax
aHajm3a MPOCTPaHCTBEHHBIX JaHHBIX. 7151 mcUepIThi-
Baloiero cpaBHeHus TipenacraBieHHbx [MC TpeOy-
[OTCSI TOTIOJTHUTEJIbHBIE MCCIIeTOBAaHMS Ha Pa3IMIHbBIX
Habopax reoJaHHbIX.

1.  Teoungopmayuonuwiii noptan 'MC-Accormauuu // 9.
pecypc. URL: http://www.gisa.ru

2. Gonzalez R.C., Woods R.E. Digital Image Processing. —
Boston: Prentice Hall, 2002. — 793 p.

3. Toaybeuxo H.C., Pyukun FO.A., Bopowun C.B. IByxmep-
HBII aHa3 (OPMBI MTOTUTOHATBHBIX O0BEKTOB B T€OMH-
(hopMaIMOHHBIX CHCTeMaX IeOJIOTMYeCKOro CofepkaHus //
l'eoundopmaruka. — 2004. — Ne 3. — C. 3—12.

b.C. bycvieun, C.JI. Huxyaun, E.Il1. 3ayenun, E.JI. Cepeeesa

10.

11.

12.

13.

14.

15.

Wiens J.A. Population responses to patchy environments //
Ann. Rev. Ecol. Syst. —1976. — 7. — P. 81—120.
Iuensk I'.I., Bycvieun b.C., Huxyaun C.JI. TUC-texHomno-
I'Msl MHTETPUPOBAHHOTO aHaJM3a Pa3HOPOMHBIX U Pa3HO-
ypoBHeBbIX reofaHHbIX // Jlon. HAH Ykpainu. — 2007. —
Ne 6. — C. 121—128.

bycvieun b.C., Mupownuuenro JI. B. Pacno3HaBaHue o0pa3oB
TIPY Te0JIOr0-Te0(U3MIeCKOM MPOTHO3MPOBaHUU. — JIHeTI-
pornetpoBck: M3n-Bo AHenpornetp. yH-Ta, 1991. — 168 c.
bycvieun b.C., Huxyaun C.JI., 3anrecckuii B.B. Komriblo-
TepHast TEXHOJIOTMsI TIOMCKOB 30JI0Ta Ha 10ro-3arragHoM
CKJIOHe YKpauHckoro muTa // Hayka Ta iHHOBarlii. —
2006. — Ne 3. — C. 80—91.

bycovieun b.C., Huxyaun C.JI, boiiko B.A. I'eonHpopmaim-
oHHast cucteMa PAIT]I kak cpeacTBO MOHUTOPMHTA U TIPO-
THO3VMPOBAHMSI Upe3BbIYAiHbIX CUTYalMii // 30. HayK. Mpallb
CHYVYJErall. — Cesacrononb: CHYAETrall, 2006. —
Bum. 4(20). — C. 204-216.

Teounghopmayuonnviii optan “Data +” // Da. pecypc.
URL: http://www.dataplus.ru

Tiede D., Langa S., Hoffmann Ch. Supervised and forest
type-specific multi-scale segmentation for a one-level-
representation of single trees // 1st Int. conf. on Object-
based Image Analysis. — 2006.

Xapaaux P. M. CTaTUCTUYECKMIA U CTPYKTYPHBIM MTOIXOIbI
Kk onucanuto tekeryp // TUUDP. — 1979. — 67, Ne 5. —
C. 98—120.

Ilomanos A.A. ®pakTajibl B IUCTAaHIIMOHHOM 30HAMPOBA-
HMM // Ycrexu coBpeM. pannosnekTpoHuku. — 2000. —
Ne 6. — C. 3—65.

Mapuenio B.B. UndopmalimoHHast TEXHOJIOTUSI CUTYallMOH-
HOTO aHaIM3a MPOCTPAaHCTBEHHO! reoMHGbopMaluu (Ha mpu-
Mepe pellieHrsT HEKOTOPBIX 3ama4 F'eoJIOrMIecKoro MpOrHo3u-
poBanusi) // l'eonndopmarrka. —2002. —Ne 2. — C. 21-32.
Duda R.O., Hart P.E., Stork D.G. Pattern classification. —
2ed. — Wiley, 2000. — 612 c.

Bow S.-T. Pattern recognition and image preprocessing. —
New York: Marcel Dekker, 2002.

Ilocmynuaa 6 pedaxuyuro 25.03.2009 e.

CPABHI/ITEJ'II)HI)IVIU AHAJIN3 PACTPOBLIX 1 OBBbEKTHO-OPMEHTUPOBAHHLIX
I'NMC-TEXHOJOI'MA TTPU ITPOTHO3MPOBAHMUN 30JJOTOPYIHLIX OBBEKTOB

PaccMoTpeHs! pesynbTaThl cpaBHUTEIbHOTO aHaIu3a ['MC-TexHo0rnii, OCHOBAaHHBIX Ha PACTPOBOM U 0OBEKTHO-OPH -
E€HTHPOBAHHOM MPECTABICHUM re0JIoro-reou3nueckux U adpoKocMUUecKrux MaTepraioB. OnrcaHa MeToarka oopa-
00TKM TeolaHHbIX B reonHdopMaiimoHHbix cuctemax PAITU]L u Definiens Developer Ha mpumepe pelieHus 3aaadu
MPOTHO3UPOBAHUS 30JI0TOPYIHBIX 00beKTOB. [IprBeneHbI pe3yabTaThl BIUSHUS Pa3IMYHbIX METOAOB Paclo3HaBaHMS,
napaMeTpoB OPMbI M1 KOMIIAKTHOCTU U3yYaeMbIX OOBEKTOB Ha PE3YJIbTaThl MPOTHO3UPOBAHUSI. DKCIIEPUMEHTAILHO
MoKa3aHo, YTO IO KPUTEPUSIM OLLIMOOK NepBoro u Broporo ponaa texHosoruss TMC PAITU] 6onee addekTrBHA.

b.C. bycuein, C.JI. Hikyain, €.11. 3auenin, K.JI. Cepecesa

MMOPIBHAJIbHUIM AHAJII3 PACTPOBUX TA OBF’€KTHO-OPIEHTOBAHMX TIC-TEXHOJIOTIN MPU

[MTPOTHO3YBAHHI 30JOTOPYIHUX OB’€KTIB

PosrisiHyTo pesynbTaTu mopiBHsuIbHOTO aHajiidy I'IC-TexHoJIOrii, 1110 I'PYHTYIOTbCSI Ha pacTpOBOMY Ta 00 ’€KTHO-
OpIEHTOBAHOMY IMOJAaHHI Ie0JIOro-reodizMYHUX Ta aePOKOCMIYHUX MaTepiaiiB. OnMMcaHO METOAUKY 0OPOOKM reoJaHuX
y reoindopmaitiiinux cucrtemax PAITIJ ta Definiens Developer Ha npukiani BUpillleHHs 3a/1a4i MPOrHO3YBaHHS 30J10-
TOPYAHUX 00’ €KTiB. HaBeleHO pe3yibTaTu BILIMBY Pi3HUX METO/IiB pO3Mi3HABaHHs, MapaMeTpiB GOpMHU Ta KOMITAKT-
HOCTi TOC/TIKyBaHUX O0’€KTiB Ha pe3yJbTaTM MPOTHO3YBaHHS. EKcriepuMeHTaIbHO MOKa3aHo, 110 3a KPUTEPiIMU
MOMWIOK Tepiioro i npyroro poay TexHosorist ['1C PAITI € edbekTuBHilIolo.

ISSN 1684-2189 TEOIHDOPMATHKA, 2009, Ne 2

63


http://www.gisa.ru
http://www.dataplus.ru

