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B cratee paccMaTpuBalOTCS TPUHOUNB M 0a30BbIE KATETOPUH T'€OMH(OPMAIMOHHOTO OOCCTICUECHUS
JMUCTAHIIMOHHOTO  TIOMCKAa  MOJE3HBIX  HCKOMaeMbIX.  OIUCHIBAIOTCS  CXEMBI  KOMIDICKCHPOBAHUS
WHPOPMAIIOHHBIX TEXHONOTHH. BBOAMTCS MOIENh WHTETPAMH a3POKOMHYCCKOW, TEOJNOTHYECKOW U
reopmsudeckoii uHopMarmu. [IpennokeH MOAXON K HWHTETPHPOBAHHIO JAaHHBIX C HCIIONBE30BAHUEM
nporpaMMHoro npoaykra FME, npuBeneHs! pe3yapTaThl 3KCIEPUMEHTAIIBHBIX HCCIIETOBaHUH.

Knrouesvie cnoea. mnone3Hble UCKONAeMble, AMCTAHIIMOHHBIA TOMCK, T€ONpPOCTPAHCTBEHHBIE JaHHBIE,
WHTETpAIys JaHHBIX, HTH)OPMALIMOHHAS TEXHOIOTHSL.

BBEJEHUWE

DOKOHOMHYECKAN TOTEHLHUAN 000 CTpaHbl, MOCTYNaTENbHOCTh €€ Pa3BUTHUS BO
MHOTOM OIPEAEISIIOTCS HAaMOHAIBHOH 0a30i MHHEpalbHO-CHIPhEBBIX pecypcoB. [lis
3¢ (EeKTUBHOTO M YCTOWYMBOIO Pa3BUTHs DKOHOMUKH YKpauHbl BeCbMa Ba)KHO, UTO
CTpaHa UMEET JOCTATOYHO MOIIHYIO CHIPbEBYIO 0a3y, MOTEHIMAIbHAS CTOUMOCTH KOTOPOM
ouennBaercsi B 2,2% OT COBOKYIHOW CTOMMOCTH MHPOBBIX 3allacOB IOJIE3HBIX
uckornaembix [1]. Ceromns Ha TeppUTOpHM HaImIeid cTpaHbl u3BecTHO okono 8300
UMEIOUIMX  TPOMBIIUICHHOE 3HAYCHWE MECTOPOXKICHHUH  Pa3IMYHBIX  IMOJE3HBIX
HCKOMAeMbIX. YKpauHa pacrojiaraeT OONbLIIMM KOJHMYECTBOM MECTOPOKACHUU yIisl U
Topda, KEIe3HBIX, MapraHUEeBBHIX M YPAHOBBIX pYyH, APYTHX PYIOHBIX M HEPYAHBIX
MOJIEe3HBIX HcKomaeMbix. Oco00 Ba)kHOE MECTO OTBOAMTCS 3ajJadaM IOMCKa W pa3BeIKd
MECTOPOXKJIEHUH YIIIEBOIOPO/IOB.

Crnenyer OTMETHTH, YTO MPOOJEMa MPOTHO3UPOBAHHMS MECTOPOKICHUN ITOJIE3HBIX
HCKOTMAeMbIX SIBISETCS OAHOW W3 HamOoiee CIOKHBIX B TEOJOTMYECKOW HayKe |
npaktuke. OCHOBHBIM METOAMYECKHM HHCTPYMEHTOM BBISIBJICHUS MECTOPOXACHUH ObUIN
M OCTAIOTCS TreooropasBemouHbie padoTel. Ilpm 3ToM Oonbinyi0 poib B KOMIUIEKCE
reoyioropa3BeoyHbIX  paboT  HMMEIOT — TeopHU3WYecKue U TEOXHMHUYECKHUE
(muroxummueckue) meroabl [2, 3]. KoHewyHoll 1enbio Bcex pabOT SBISIETCS TOHCK U
KapTHPOBAaHHE YyYacTKOB, TMEPCHEKTHUBHBIX [UI1 ITIOCTAaHOBKH Oojee JeTalbHBIX
WCCIICIOBaHNH, M TOMydeHHE MaTepuajoB IJIsi COCTABJIICHHA KapT MPOTrHO3a MOJE3HBIX
HCKOTAEMBIX.

Hauwnnas ¢ 70-X TromoB mpoIDIOro CTONETHS, P MPOBEACHUN T'€0JI0r0-ChEeMOYHBIX
pabor Bce Ooyiee MIMPOKO HCHONB3YIOTCS METOABI W MaTepuaibl JUCTAHLIHOHHOIO
sonaupoBanus 3emun ([133). Mcnonb3oBanue nanHbix [[33 B reonmorun Gasmpyercs Ha
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KOHIENIIMM O BIUSHUM SHIOTCHHBIX W DK30TCHHBIX IPOIECCOB, OOYCIOBICHHBIX
TIYOMHHBIMH TE€OJOTHYECKUMU O0BEKTaMU M TPOIIECCaMU, Ha KOMITOHEHTHI JlaHamadra
[4].

JemmdpupoBanne MaTepuaioB TUCTAHIIMOHHBIX CHEMOK JIaHAmadTa MO3BOJISET
BBISIBIATh CBS3M  MEKIY OTPAKATCILHBIMH — XapaKTEPUCTHKAMHU  IMOBEPXHOCTHBIX
00pa30oBaHUN M TEOJIOTMYECKUMH OOBEKTaMH B BHJIEC ONPEACICHHBIX T'€OWHIUKATOPOB.
Kax moka3bIBaeT ONBIT, HCIIONB30BaHUE WH(MOpMaIuu, noinydaemoi merogamu /133, B
COYETaHMH C TeoNoro-reopusmueckoii  wH(OpManued, oOecIeYnBaeT BBICOKYIO
3((PEKTUBHOCTh TMOMCKAa CaMbIX Pa3HBIX IIOJNIE3HBIX HMCKOMAeMbIX. TEHICHIHS K
KOMIUIEKCHPOBAHHIO Pa3INYHBIX MarepualioB [[33 u reonoro-reo@u3snveckux JaHHBIX
MOJICPKUBACTCA  Pa3BUTHEM KOMIBIOTEPHBIX TEXHOJOrMH  00pabOTKH  JaHHBEIX,
MOCTPOEHUS TEOMPOCTPAHCTBEHHBIX MOJIENEH, BU3YaIU3aI[H, IIIMPOKUM HCITIONH30BAHUEM
reonHpopmannonHbix cucrem (I'MC).

B craThe paccMaTpuBarOTCsS IPUHIUIIBI U 0a30BbIC KATETOPUY I'eOnH(OPMAIMOHHOTO
obOecreueHusT AUCTAHIMOHHOIO IOMCKA IONE3HBIX HMCKOMaeMbIX. OMHMCaHbI BO3MOKHBIE
CXEMBbl KOMILUICKCHPOBAHUSA WH(MOPMAIIMOHHBIX TexXHoJoruii. Pa3paborana momenb
WHTErpaliiil  a’pPOKOMHYECKOM, TEOJOrMYeCKOM © reo(Hu3nYecKoil HHQOpPMAaIHH.
[Ipeanaraercss moAxoJl K MHTETPUPOBAHUIO NAHHBIX C HCIONB30BAHUEM MPOTPaAMMHOrO
npoaykra FME. HccnenyroTcs OCOOGHHOCTH HMHTErPallid TEXHOJIOTMA W JIAHHBIX B
3a7a4yax JUCTAHIIMOHHOIO TIOMCKA IIOJIE3HBIX MCKOMAEMBIX, MPUBOASITCS PE3YJIbTAThHI
SKCTIEPUMEHTAIBHBIX UCCIICAOBAHUI.

BA30OBBIE KATEI'OPUU TEOMH®OPMAIIMOHHOI'O OBECIIEYEHUSA

KonnenrtyanbkHoli  OCHOBOW  TreOMH()OPMAIIMOHHOTO  OOSCHEUEHUsS  SBIISTFOTCS
crnenyrone 06a30BbIe KATErOPUH:
MpeaMeTHas 00J1acTh,
1IEITb,

MH(OpPMaIMOHHEIE PECYPCHI,
TEXHOJIOTUH,
3¢ (HEKTUBHOCTE.

Ilpeomemnan obéracms B 00IIEM ciiydae ONpEHCNSCTCS OONACThIO, K KOTOPOH
MPUHAJISKHUT periaeMas 3amada (WM COBOKYMHOCTH 3ajaau). B JI33 rtakue obmactu
OTPECTSIOTCS KiacCu(pUKAaTOpaMH TeMaTHUECKHX 3a1ad [5].

[IpaBunbHOE oOmpeneeHne MPEIMETHONH O00JIACTH TO3BOJISICT  HMCCIIEOBATEIIO
COCTaBUTh MaKCUMAJIBHO TIOJTHBIN MEPEUCHb KJIACCOB M TUIIOB OOBEKTOB JUCTAHIIUOHHOTO
WCCIICJIOBAHMS, KOHKPETH3UPOBATh TPEOOBAHHS K TEPEUHIO M KayeCTBY HEOOXOIUMBIX
MH(OPMAIMOHHEIX MAaTEPHAJIOB U pecypcoB. B wacTtHocTH, chopMupoBaTh TpeOOBaHUS K
MPOCTPAHCTBEHHOMY  pPa3pCIICHUI0  MaTepPHalioB  a’POKOCMUYECKOH  ChEMKH,
CHEKTPAIbHBIM JHala30HaM, B KOTOPBIX JOJDKHA OBITH BBIMIOJNIHEHA CHhEMKa, pa3Mepam
IIOIAAEH U T. .

Lleny zeoungpopmayuonnozo obdecnewenusn — co3naTh AN HCCIEAOBATENs BCe
HEOOXOAMMEBIE YCIOBHS JUIS YCHCIIHOTO pEIICHWS JI000i W3  COBOKYITHOCTH
TEMaTHYEeCKUX 3a7[ad B paMKax OMpECICHHOUW mpeaMeTHo# obmactu [6, 7]. B 3amavax
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MOWCKA MOJIE3HBIX MCKOMAEMbIX KPUTEPHH YCHEIIHOTO PELICHUs OMpenensiercs, mpexae
BCEr0, JIOCTOBEPHOCTHIO (TOYHOCTBIO) OLICHKH TEPCIEKTUBHOCTU BBISBICHHOW 3aJIGKU U
CTENEHBIO JJOCTUTaeMON JIOKAJIN3allil MECTOCKOIICHUS MCKONaeMbIX. BaxkHoe 3HaueHue
UMEIOT TaKXKe JUTUTEIFHOCTh MPOBEACHHS Pa0boT (OepaTUBHOCTH) M HEOOXOJUMBIN Ha MX
npoBeneHne 00beM (PUHAHCOBBIX 3aTpar.

Hugpopmauuonnsie pecypcol BKIIOUAIOT B ce0s JaHHBIEC, MOJICIIH, CEPBUCHI U JIP.

Cpenu NaHHBIX:

® TCONPOCTPAaHCTBEHHbIC  JaHHble (KapThl  1HdpoBbIE  TOmOrpaduveckue,
re0JIOTNYeCKHe, TeMAaTHYECKUE U IP.);

e nannbie /33 (MHOrocneKTpaibHbIC, TUIIEPCICKTPAILHBIC, PAJapHbIC, TUIAPHBIC U
ap-);

e JaHHbIC O PHU3NYECKHX MOSIX (MATHUTHOM, TEMIIEPATyPHOM H JIp.);

®  CHEKTpaJbHBIC XapaKTEPUCTUKU Ha3eMHBIX 00BEKTOB U 00pa30BaHUil;

® TCKCTyaJIbHbIC JaHHbIC (HAYyYHBIC OTYETHI M U3JaHHS, TAOJIMYHbIC JTAHHBIC U T. [1.);

e jpyras upocrpanctBeHHas uH(opmamus (TIN-momemu, 3D-monenn, DEM-
MOJICIIH, PacTPOBBIC TAaHHBIC, BUACOMH(OPMALUS U T. 11.).

B cocraBe reonmndopmanmoHHOro obecrneueHHs IOJHKHBI ObITh KOHILENTYalbHbIC
MOJIeH, Moy (YparMeHToB MPeAMETHON 00JIacTH U ApYyrue MOJENH, 00eceurBatoIne
WH(POPMAITMOHHO-JIOTHYECKHE MOTPEOHOCTH HCCieqoBaTeNs, olleryaromye NoHuMaHue
UM (PHU3UYECKUX TPOLIECCOB U CIOCOOCTBYIOIIME MPHUHATHIO aJeKBATHBIX pelieHui. B
YacTHOCTH, B COCTaBe T'€OMH(OPMAIMOHHOTO OOECIeUYeHUs] AUCTAHIMOHHOTO IOHCKa
MOJE3HBIX HCKOMAaeMbIX B  00A3aTeNbHOM MOpSAKE JOMKHBI  OBITH  MOZAEIH
sHEproMaccooOMeHa B TeOoCHCTeMax, Mojaend (opMHUpPOBaHUS T'€OMHANKATOPOB,
OOYCIIOBIIEHHBIX ~HAJIWYMEM CBA3M MEKIY OTPaKaTENbHBIMU XapaKTEPUCTHKAMHU
MIOBEPXHOCTHBIX 00pa30BaHMii ¥ TTyOWHHBIMU FeOJIOTMYECKUMH 00BbeKTaMu [4].

Cpenu cepBuCOB: TeonpoctpaHcTBeHHbIe cepBuckl WebMap Service, WebFeature
Service, WebCoverage Service u p.

Jioboii u3 wuMeromuxcss MHOOPMALMOHHBIX PECYPCOB JOJDKEH OBITh JOCTYIEH
WCCIIEN0BATEIII0 UM JPYrOMY TOJB30BATENIO B TIOJHOM 00BEME, IS Yero OpraHu3yercs
cHUCTeMa  3allpoCOB, OCHOBY  KOTOPOHM  COCTaBJSIIOT ~ MaKCHMAlbHO  KpaTKHe
CTaHJapTH30BaHHBIC OITMCAHUS JAHHBIX — METAONUCaHKs, Wi MeTananHbie [8-10].

HeoOxoauMo OTMETUTB, 4YTO CEphE3HBIM MPOOJEMHBIM (DAaKTOPOM MOMy4YeHUs
CTaHIAPTHBIX  METAOMHMCAHWHA  SIBIACTCS  TETePOreHHOCTh JAaHHBIX W JPYrHX
WHPOPMAIIMOHHBIX ~ PECYpcOB. [ €TepOreHHOCTh  T'eONpOCTPAHCTBEHHBIX  JaHHBIX
NpPOSIBISICTCS. B HECKOJNIBKUX H3MEPEHUSX: HPOCTpaHCTBO (Mpexzae BCEro, cucrema
KOOp/WHAT); BpeM, MacTao, CBSI3U (mampumep, TOIOJIOTHYECKHUE);
HEMPOCTPaHCTBEHHBIC aTpuOyTHI [11].

Taxum 00pa3oM, MOHITHO, YTO BPSA JIM BO3MOXKHO CO3JIaTh SAMHYI0 YHHBEPCAIbHYIO
CTPYKTYpPY METaJlaHHBIX Ha CTONb pa3Hble TUIBI HH(OPMALMOHHBIX pecypcoB. Ho MoxHO
MOCTaBUTD 3a/1a4y COTrJIACOBaHMsI Pa3HBIX IO CTPYKTYpPE M CHHTAKCUCY MeTalaHHbIX. [is
ee peleHrs: HeoOX0ANMO UMETh IpaBUia, KOTOPBIE OMPEAEIIOT TOPAI0K (YOPMUPOBAHUS
W TPEACTABJICHUS METaJaHHBIX, OOECIECYMBAIOIMX OJHO3HAYHYI0 HIACHTH(PHUKALNIO
WH(POPMAITMOHHON TNPOAYKUUH WM CEPBUCHOM YCIYrH C JOCTaTOYHBIM YPOBHEM
JeTan3alry.
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[logoOHble mpaBuia PErIaMEHTUPYIOTCS COOTBETCTBYIOIIMMH CTaHAApPTAMH, HX
cBoaKka gaHa B Tabi. 1. M3 Tabnuiel BUAHO, KaKue TUIBI IPOCTPAHCTBEHHON MH(OpMaINN
MOJAEPKUBAET TOT WIM MHOW CTaHMAPT.

Tabmuna 1
CoOTBETCTBHE CTAaHAAPTOB Pa3HBIM THIIAM MPOCTPAHCTBEHHON HH(OPMAIIUU

Tun npocrpancTBeHHOM HHpOpManuu

T"eomp
OCTPaHCTB
[eomp
OCTPaHCTB
Cnekr
Texkcr
yallbHBIC
Hpyr

JlanH
pajbHbIC

bic /133

Ha3panmue crangapra

CHHEIE
NTAHHEIC
CHHEIE
CEPBHCHI
JaHHBIE
JaHHBIE

m | Y€ JaHHBIC

1ISO 19115:2003

ISO 19115-2:2005

FGDC-STD-001-1998 L

FGDC-STD-012-2002

FGDC-STD-014.3-2008

I'OCT P 52573-2006

CEN prEN 12657

ANZLIC

NZGMS

UK GEMINI

Dublin Core n

OGC Web Map Service

OGC Web Feature Service

OGC Catalogue Service

OGC Web Coverage Service

OGC Processing Service

Kopnopamuenvie
cmanoapmaol

[MpuBenenHas TabmuMIa CBHIETEILCTBYET, YTO CYMIECTBYET JOCTATOYHO OOJBIIOE
KOJIMYECTBO MEXAYHAPOAHBIX, HAIIMOHAIBHBIX U KOPHIOPATUBHBIX CTAHIAPTOB, KOTOPHIC
MOTyT OBITh HWCHOJB30BAHBI JUIS pEIICHUS 3a1auu  (POPMUPOBAHUS METaJaHHBIX
MPOCTPAHCTBEHHON MH(OpMAITUH, C y4eToM TpeOOBaHMS UX B3aUMHOIO COTJIACOBaHUS I10
CTpYKType u cuHTakcucy. Cpeau cTaHIapTOB €CTh 0oJiee YHU(DUIIMPOBAHHBIC U THOKUE,
takue kak 1SO 19115:2003, FGDC-STD-001-1998, TOCT P 52573-2006, CEN prEN
12657, ANZLIC, NZGMS, UK GEMINI, koTopbie mO3BOISIOT OMUCATh METaJaHHbIC IS
JIAHHBIX Pa3HBIX THIIOB - TCONPOCTPAHCTBEHHBIX IaHHBIX, MaHHBIX J133, pacTpoBBIX
AHHBIX, TEKCTyalbHBIX naHHBIX, |IN-momeneit, 3D-monenelt u BUACOMH(OPMALIHH.
Hexoropsie ctanaaptel - Dublin Core, 1ISO 19115-2:2005, FGDC-STD-012-2002, FGDC-
STD-014.3-2008 - mo3BONAIOT  OMHWCATh  TOINBKO OIMH  KOHKPETHBIH  BUJ
MPOCTPAHCTBEHHON MH(pOPMAIIHH.
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Ha nmpencraBieHne W ommMcaHWe CHOEKTPaJbHBIX JAHHBIX  MEXIyHApOAHBIC
TpeOOBaHUS M CTaHIAPTHI Ha CErofHs OTCYTCTBYIOT, HO B 3TOH 00JacTH CYIIECTBYIOT
KOpIIOPaTHBHBIE CTAHAAPTHI, CO3JJaHHbIE Pa3pabOTYMKaMH MEPBBIX U Hanbonee KPYIMHbBIX
criekTpanbHbIx 0a3 manHbix JPL (Jet Propulsion Laboratory) u USGS (U.S. Geological
Survey).

Co3maHne MeTaJaHHBIX Ha BCE PAa3HOBUAHOCTH WH(OPMALMOHHBIX PECYPCOB,
WCTONIB3YeMBIX B 3a7ayaxX AMCTAHIMOHHOTO TOHMCKA IOJIE3HBIX HMCKOMAEMBIX, C YU4ETOM
TpeOOBaHUI CTPYKTYPHOTO W CHHTAKCHYECKOI'O COIJIACOBAHHUSI ONHCAHUHM, — BecbMa
HeTpUBHalbHAsl 3ajada. Heckompko MeHee CIOXHOH, HO HMeouleld NepMaHEeHTHBIN
XapakTep, sBIIETCS Apyras 3ajavya — BeneHue 0a3 MeragaHHbBIX. PemeHue 3tux obenx
3a7a4  ONMMpaeTcs Ha UCHOIb30BAHHE COOTBETCTBYIOLIETO CHEHAIN3HPOBAHHOTO
MPOrpaMMHOI0 0OeCIeUeHHUS.

Hamu Obl1  mpoBeleH CpaBHUTENBHBIM aHATU3 CYLIECTBYIOIIETO B  MHUpE
MPOrpaMMHOI0 OOecrieueHns Ha MpeaMeT, KaKue THIBI MPOCTPaHCTBEHHONH MH(oOpMamn
MOJJIEpKUBAeT TOT WJIM HWHOM CTaHAApT M €ro BO3MOXKHOCTH OTHOCHTEIBHO
(hopMHUpOBaHUS METaJaHHBIX COOTBETCTBYIOIIETO THIIA.

N3ydenune BO3ZMOXKHOCTEH pPa3HBIX MPOrPAMMHBIX CPEICTB MPOBOAUIIOCH MO TPEM
OCHOBHBIM KpUTEPHUAJIbHBIM HAIIPABICHUSAM:

oIepaloHHas Cpena,

pa3paboTKa MeTalaHHBIX,

yhpaBjieHHE MeTaJaHHbIMU.

[IpoBeneHHbId aHamM3 TOKa3zaj, dYTO HauOoleee PAa3BUTOM W MOIIHBIH
WHCTPYMEHTApUH Ui ONHCAaHWS IMPOCTPAHCTBEHHOW HH(OpMALMU pPa3sHOH NPUPOIBI
MPEAOCTABISIOT COOOM mporpamMmuoe obecrieuenne kommanunm ESRI —  Geoportal
Extension u mnporpammuoe obecneyenue kopropauun GeoNetwork Community —
GeoNetwork Opensource Geospatial Catalog.

[TporpammHoe obecriedenne Geoportal Extension mMeer mpeuMyIecTBO ¢ TOYKA
3pEeHUs TOAJIEPKKH HarboJiee IUPOKOro CIIEKTpa ACHCTBYIOMIMX CTaHAAPTOB. Tak, KpoMe
NepeYrCIIeHHBIX cTanaaptoB, Geoportal Extension BzaumoneicTByeT co craHIapTamMH,
paspadoranubsiME Kopriopauueir Open Geospatial Consortium (WMS, WFS, WCS, Filter
Encoding Ta CSW) Ta ISO (ISO 19139, ISO 19142 Ta ISO 19143). IIpoxyxr Geoportal
Extension, taxxe kak u GeoNetwork Opensource Geospatial Catalog, nocrymen s Bcex
nosb3oBaTenel Ha opunmansHoM caiite http://geoportal.sourceforge.net.

[TporpammHoe obecnieuenne kopropauun GeoNetwork Community GeoNetwork
Opensource Geospatial Catalog, B ornmune ot mnpomykra Geoportal Extension,
MoJIepKUBAET, KpoMe nepeuucieHHbix cranaaptoB OGC, eme cranmapt WFS-t, onnako
€ro BO3SMOXKHOCTHU B MoAiepkKe cTanAapToB |SO orpaHnyeHsl.

Texnonozuu.  OcoOCHHOCTBIO  TEOMH()OPMAIMOHHOTO  TMOIXOAA  SIBJISETCS
BO3MOXXKHOCTE ~ mHTerparmu  J[33-texnonoruii, ['MC, texHomoruu T1I00aTBHOTO
cynmytHukoBoro mosurmonupoBanus (TI'CII) u apyrux TexXHONOTMHA B SIWHBIH
WH(POPMALTMOHHO-TEXHOJIOTHUECKH KOMIUIEKC. B Takom komruiekce J33-TexHomorus
BBITMIONIHSACT (PYHKIMHM TIOCTAaBIIMKA HEOOXOAWMONH a’pPOKOCMHUYECKOW HMKOHHYECKON
nHpOpPMaIUH, KOTOpas Jajiee MOXKET o0padaThIBaThbCsl MPOTPAMMHBIMU CPEACTBAMH Kak
133, tak u 'MIC. C nomompto I'MIC Takxke pemarorcs 3ajjadyd T'eONpOCTPAHCTBEHHOIO
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MOJETUPOBAHMS,  BU3yaJH3alMMd  JaHHBIX, MpeoOpa3oBaHUs  KapTorpaduyuecKoit
nHPOpPMAIIUK, CO3JAaHUS TEMAaTHYECKUX KapT W IOArOTOBKM HMX K ITyOJHKallWH,
HakoryieHus: nHpopmauun B 6a3e ganHbX U Ap. TI'CII obecieunBaeT mpocTpaHCTBEHHO-
BPEMEHHYIO NPUBS3KY BCEX MPOLIECCOB U JaHHBIX.

Br1aenstoT Tpu OCHOBHBIE CXEMBI MHTErPalliy TEXHOJIOTMM B 3a/layax, pelaeMBbIX C
UCIIOJIb30BAaHUEM aPOKOCMHUYECKON M PYTroi MPOCTpaHCTBEHHOW MH(popMarin [12-14].

Ha puc. 1a npencrasieHa oqHOypOBHEBas cXeMa, IpeaycMaTpUBAIOIasi COBMECTHOE
UCIIOJIb30BaHKE (KOMIUIEKCHPOBaHKE) TpexX HH(OpMaMOHHbIX TexHonorui - 133, TUC u
TI'CII. C momompio patunkoB TI'CII ocyuiecTBisieTcss HEMpPEephIBHOE HU3MEpPEHUE
KOOpAMHAT Hecylled miatgopmbl (CIyTHUKA, camoiera) U (pUKCHPYETCs MOJ0KEHHE B
MpOCTpaHCTBE OOPTOBOW KaMmepbl B MOMEHT (POPMHPOBAHUSI M300pa)KEHUS MECTHOCTH.
Bnarogapss ~ HamMuMiO  TOYHOM  KOOpAMHATHOM  WHPOpPMALMH  MPOU3BOTUTCS
MPOCTPAHCTBEHHAS! TPHBS3KAa H300pa)KEHWs, IOCIE YEro BBIMOIHSETCS €ro aHajus3.
Pesynbratel ananuza 3anuceiBaroTes B 0a3y ganueix [ C, Toe MoryT aasnee BBIMOTHATHCS
JpyTHUe onepannu, o0yCIoBIeHHbBIE KOHKPETHOM MOCTAaBICHHOM 3a1a4ei.

Taxkast cxema UMeeT TO IPEUMYILECTBO, YTO He TpeOyeT HaIW4Ms JAHHBIX HA3eMHBIX
U3MEpEHHl W HAOJNIOACHUH, OJHAKO XapaKTEePHCTHKH (TOYHOCTh, JOCTOBEPHOCTB)
MPOU3BOAMMOr0 WH(POPMALMOHHOTO TPOAYKTa TPU ITOM OKa3bIBAIOTCA  YacTo
HEBBICOKUMHU. OJHOYpOBHEBas CXeéMa IPUMEHSAETCS, B OCHOBHOM, IIpHU pELICHUU
Ka4eCTBEHHBIX 3a/a4 (Harmpumep, pH Kiaccuukanuy 6e3 o0ydeHus).

Ha puc. 16 mokasana ABYyXypoBHEBas CXeMa, OCOOEHHOCTHIO KOTOPOH SIBIISIETCS
BBEACHHE B  COBMECTHO  (QyHKOMOHHMpyomrylo  cuctemy  J33+I'MC+TICII
TEXHOJIOrn4eckoro Onoka HazeMHbIx u3mepeHnii TBHU. Cxema npemycMaTpuBaer, 4To Ha
MOBEPXHOCTH 3EMJIM HMMEIOTCS KOHTPONBHBIE TOYKH, TE€OMETPUYECKHE KOOPINHATHI
KOTOPBIX H3BECTHBI C BBICOKOW TOYHOCTBIO, WJIHM Jpyrde KOMIIAKTHBIE OOBEKTHI,
MPOCTPAHCTBEHHOE TMOJIOKEHHE KOTOPHIX MOXKET OBITh m3MepeHo ¢ momorpsio TT'CIT.

Wudpopmanmusi O MECTONONOKEHHH HA3eMHBIX OOBEKTOB HCHOJNB3YyeTcs IS
MOBBILIEHNST TOYHOCTH NpPUBA3KM, a Takke mnoctymaer B ['MC, roe ucnomns3yerca B
KayecTBE KII0Ya MpH TOHCKE HEO0OXOAMMOH B pelaeMoil 3agade WHQPOpMAILUH
(kapTorpaduuecKoi, reoJOrnieckoi u ap.). ta HHGOpPMAIHs HCIONIB3yeTCs B Ipolecce
aHanm3a W Kiaccu(uKanuyu M300pakeHUH, a TakKe MPH NPUHITAN PEHICHUH, TMOBBIIIAs
Ka4eCTBO MPOU3BOANMOTrO HHPOPMAIIHOHHOTO MTPOAYKTa.

JlaHHas cxema KOMIUJIEKCHPOBAHUS TEXHOJOTHMH NpPHUMEHSETCS, B OCHOBHOM, IpHU
pelICHNH Ka4eCTBEHHBIX 3a/au (KiacCU(pHKAIM), OTHAKO MPU HAIWYUKM B 0a3e JaHHBIX
I'NMC undopmanmu o Qusnyeckux mapaMerpax COOTBETCTBYIOIIMX HAa3eMHBIX OOBEKTOB
M0 3TOM CXeMe€ MOTyT TaKXKe pellaTbcsi M 3aJadd MOMYyYEHHs] KOJTUYECTBEHHBIX OLIEHOK.
Hampumep, Moryt pacueTHO-aHaJIMTUYECKUM IIYTEM BBIIOIHATHCSA OLEHKU TEMIIEpaTyphbl
MOYBBI, OAHAKO TOYHOCTH TOJIY4aEMbIX TAKMM 00pa30M OLIEHOK FapaHTUPOBATh CIOKHO.

Ha  puc. 16 mpencraBieHa  TpexXypoBHEBass  CXeMa  KOMIUIEKCHPOBAaHUS
WHPOPMAIMOHHBIX TexHoNmoruil. Ha mepBoM ypoBHE XapakTep B3aHMMOICHCTBUS
TEXHOJIOTUH Majlo OTJIMYAeTci OT JBYXYPOBHEBOH cxeMbl. OJHAKO B TPEXypOBHEBOM
CXEME U3 BCEro MHOYKECTBA HA3eMHBIX OOBEKTOB B CIIEHE CTApaloTCsl OTOOpATh B KAUECTBE
OIOPHBIX TaKWe, YTO OJM3KU 110 CBOMM OINTHYECKHM CIEKTPaJbHBIM XapaKTEPUCTHUKAM K
pachpeneneHuIo CIeKTPaIbHOW YyBCTBHTEIBHOCTH CEHCOpa (30HAIBHBIM MHTEpBaJaM B
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MHOT'OCIIEKTPaJIbHOM CHUMKE). [I1s1 3TUX 1ieell Ha BTOPOM YPOBHE CXEMBbI IIPEIyCMOTPEH
OJIOK KOppEeNAUUOHHOH 00pabOTKM ONTHYECKHX CIEKTPOB HAa3eMHBIX OOBEKTOB H
CIIEKTPaJIbHBIX CHTHATyp. Kpome Toro, mis meneil kaauOpoBKH (3aBEpKH) B CIIMCOK B
Ka4yeCcTBE OMOPHBIX BKIIOYAIOT OOBEKTHI, MMEIOLUIME MaKCHUMAaJbHYI0 U MHHHUMAIbHYIO
SPKOCTh (Hammpumep, MecOK ¥ BOAHYIO MOBEPXHOCTh). Ha TperbeM ypoBHE aTpHOyTHBHBIC
U TIPOCTPAaHCTBEHHO-BpPEMEHHBIC NaHHBIE O HA3EMHBIX OOBEKTaX, MHOTOCHEKTpaJIbHBIC
nzo0paxeHuss U uHPopManuss u3 6a3pl gaHHBIX [MC HCmonb3yloTCsS COBMECTHO B
Ka4yeCTBE MCXOAHBIX NAHHBIX AJISI MOJCIMPOBAHHS W TONYYEHHUS! TPEOYyeMBIX OLCHOK H
pewenuii. [lomydeHHass B pesynpTare HOBas MHGOpMaunus 3aHOCUTCS B 0a3y NaHHBIX

c.
AdpokocMuy An
Jatunku CCKHE anms
TrCIT n300pakeHns n300paskeHUH rc
AdpokocmMuy
eckue
TBHU TI'CII N300 paXKeHHs nc
Ananus
N300paKeHUH
AdpokocmMuy
eckue
TBHU TI'CII N300 paXKeHHs nc
Koppersusa <
Monenupos
aHHuC
Puc. 1. Cxembl KOMIJIEKCHPOBAaHUSI HMH(OPMAIMOHHBIX TEXHOJIOTHIL:

OJHOYPOBHCBAA, 6 — JABYXYPOBHCBAs, 6 — TPCXYPOBHCBA4.

0)
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Heo0OxoauMo OTMETHTB, YTO MPOIECC MHTErPAlUM TEXHOJIOTUN CHUIIBHO OCIOXKHSIOT
Takue (akToOphl, KaK pa3du4us B MPOCTPAHCTBEHHOM pa3pelicHUH W MacmTadax
WCXOJHBIX MaTEpUAJIOB, HATMYHE ONIMOOK, MPOIYCKOB M HEOMPEACICHHOCTSH B JaHHBIX,
HECOTJIACOBAHHOCTh ~ WHTEPBAJIOB  BPEMEHM WX  IOJIYYCHHs,  OJHOBPEMEHHOE
WCIONh30BaHUE PACTPOBOTO M BEKTOPHBIX (opMaToB U Ap. Kpome TOro, coBpeMeHHbIE
MPOrpaMMHBIE CUCTEMBI 00pa0OTKH a3pOKOCMUYECKUX N300paKeHUH II0X0 “ITOHMMAIOT”
U TOMICPKUBAIOT HU(GPOBBEIE T'EOMPOCTPAHCTBEHHBIC MOJEIH, CO3[aBacMble U
ucnonszyembie B ['UC. [TosTomy 3¢ dekTuBHOE MCIOIB30BAaHUE U KOMIUICKCUPOBAHHE
TEXHOJOrWH, KaK TMpaBWIIO, HEBO3MOXHO ©0e3 coriacoBaHus (TapMOHHU3AIUH),
MacIITaOupOBaHUs, HOPMAIIU3AIUN UCXOAHBIX TCOMPOCTPAHCTBEHHBIX U JPYTUX JaHHBIX.
OTH omepaluu BBITIOTHSIOTCS B MPOILECCE WHTErpanuu AaHHbIX. [Ipumep moaxoma K
WHTErpallii TEXHOIOTUH W JaHHBIX B 3aJadaX JUCTAHIIMOHHOTO ITOMCKA TMOJE3HBIX
HCKOITaeMBIX OIMMCAH HIKE.

Ippexmuenocms. B 3amauax reomHGOpPMAIOHHOTO O0ECIIEUCHUS 3a7ad ITOMCKa
MOJIC3HBIX HCKOMAaeMbIX MOJ] 3((EKTUBHOCTIO TOHMMAIOT YCIICIIHOCTh BBISBICHUS
HaJW4Yusl MECTOPOXKICHHUS WJIH JOCTOBEPHBIM IPOTHO3 OTHOCHUTEIHHO HCCIICTyEeMOM
miomaay. /lo HemaBHEro BPEMEHH TaKUE OICHKH BBINONHSUTUCH SKCIEPTHBIM myTeM. C
Pa3BUTHEM KOMITBIOTEPHBIX METOJOB PEIICHUS CTAIM MPUHUMATHCS C TMPHUBICYCHUEM
MpOIENyp CTAaTHUCTUYECKOro BbIBoAa. OJHAKO HCMOJB30BAaHUE CTATHCTUYECKOTO
(BEpOATHOCTHOr0) TOJXOJa B 3aJauax IMOKMCKAa MOJC3HBIX HCKOMAeMbIX HMMEET CBOM
orpaHuucHHs. Bo-TIepBBIX, OOBEKTHI 3a4YaCTyI0 HE HMECIOT XOPOIIO OIpPE/ICIICHHOMI
CTaTHCTUYECKON KOMITOHEHTHI, a B TEX CIy4YasX, KOrJia €¢ ylaeTcCs BBIICIUTh, BOSHUKAIOT
CEpbE3HBIE MPOOJIEMEI ¢ IMOCTPOCHUEM U TPOBEPKOH ajekBaTHOcTH Monenn. OCHOBHas
MPUYMHA B TOM, YTO JUIsl TIOCTPOCHUST BEPOSATHOCTHOM MO 00BhEKTa, PABHO KaK U JIIS
ee BepU(UKAIUU, TPEOYIOTCS OONbIINE O0BEMBbI HAOIIOJCHHIA, KOTOPHIE, B KOHCUYHOM
cdeTe, Kak MPaBUIIO, OKa3bIBAIOTCS HEMOTHBIMU, HETOYHBIMUA M MPOTUBOPCYUBHIMU. Bo-
BTOPBIX, JaXX€ €CJIM CTOXacTHYecKas Npupofa OOBEKTa M €ro CTAaI[OHAPHOCTh HE
BBI3BIBAIOT COMHEHUH, IOCTPOCHUE C TPUEMIIEMOM TOYHOCTHIO €r0 BEPOSTHOCTHOM
MOJICIM MOXET OKa3aThCS HEPeATM3yeMbIM W3-3a2 CJIHUINKOM OOJNBIIOTO 00bheMa
HEOOXONMMBIX HaOmogeHud. HakoHenm, paxke eciu BCE TPYAHOCTH —OKAXKYTCS
MPEOTOIMMBIMH M JIOCTATOYHO TOYHAS MOJIENb OyJIeT MOCTPOeHa, OHA MOXKET OKa3aThCs
HACTOJBKO CJIOXHOH, 4YTO TMPOOJIEMHBIM OKAXKETCS ©€ KCIIONh30BAHWE Ha IIPaKTHKE.
Hcxonst u3 w3nokeHHOro, OoJiee MEPCIICKTUBHBIM TMPEACTABIACTCS UCIOIB30BATh IS
MONTyYeHHS] OIECHOK 3(PQPEKTHBHOCTH T'eOMH(OPMAIMOHHOTO OOCCIICUCHHS ITOMCKa
MOJIE3HBIX WM TPOBEPKH WX KOPPEKTHOCTH JIPyTUE TMOIXOABI, B YaCTHOCTH,
BO3MOXKHOCTHBIH moaxox [15, 16].

OCOBEHHOCTH WHTEIPAIIMA TEXHOJIOTHUH W JAHHBIX B 3AJTAUAX
JAUCTAHIOUOHHOI'O ITIONCKA TTOJIE3HBIX HCKOITAEMBIX

Kaxnas TtexHomorust paboraer ¢ ONpeNeNeHHBIM HaOOpoM (CIOSIMH) BXOIHBIX
JaHHBIX, TUIIaMH JaHHBIX U T. 1. Hanpumep, aspokocMuueckue u300paskeHus MOIyqatoT
00BIYHO B LU(POBOH GopMe, a TaHHbIE HA3EMHBIX W3MEPEHHI - KaK MpaBujio, B Gopme
MIPOCTPAHCTBEHHBIX OTKJIMKOB Ha HEPETYISPHOM pelIeTKe, MPUYeM CO 3HA4YUTEIBHO
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OonmpmiiM mmiaroMm. llosToMy Ha mepBOM IIare HWHTErpalid JOJDKHA MPOBOAUTHCS
COBMECTHASI TIPOCTPAHCTBEHHAS PeryJsipu3anisl Ha3eMHUX U a3pOKOCMUYECKUX JaHHBIX.
Ota omnepanus MOXKeT ObITh BEIIONHEHA ¢ momortbio ['HC.

[lpuBneyeHne HaHHBIX OT pPa3HBIX (U3MUYECKUX TOJEH CTaBUT MPOOIEMBI
corjacoBaHusl UX (popM mpencTaBieHHs, AWANA30HOB HM3MEHEHWS BEIUYMH CHTHAJIOB,
oIpezieTIeHUs OCIe0BaTEeIbHOCTH COBMECTHOM 00paboTku u T. A. [TlosTomy crnenyromuit
miar HMHTErpaldd — MPHUBEICHUE [aHHBIX K HEKOTOPOW €AWHOW HW3MEpUTEIbHOH
watdpopme, HalpuUMep, IyTeM MacIITaOUPOBaHMs U HOPMaIIA3ALHH.

Hannune eauHol M3MepUTENbHOM IIaT(OPMBI CO3JaeT YCIOBUS Ui CPaBHEHHS,
CerMEHTAlNK M Kiaccu(ukauy AaHHBIX. OUYeHb BaKHBIM €TallOM WHTETPaLUH SBILIETCS
BBIOOD METpPHKH, Ha OCHOBE KOTOpPOW BBIMONMHSIOTCA 3TH JIOTHKO-BBIYMCIHUTENBHBIC
omepanuu.  ABTopamMM B cBouX  ucciemoBaHusix  [17,18] mo  ouenke
HeTera3onepcrneKTUBHOCTH TEPPUTOPUI MOITydEHBI PE3YyNbTaThl, CBUIACTENBCTBYIOIINE O
MEpPCIEKTUBHOCTH HCIONBb30BAHUS B KaYeCTBE METPUKU MH()OPMAIIMOHHONW AUBEPTeHINN
Kynpbaka-Jleitbnepa, KoTopasi pacCUMTHIBACTCS KaK

m
D:Z pj|092& J 1)
-1 Q;
rae Pj, 4 — pacnpeneneHus IIOTHOCTEH BEPOSATHOCTU |-TO CIOS JAAQHHBIX JUIS TEKYILETO
oObekTa u Tanona (odpasma); M — odiiee KOIMYECTBO CIIOCB IaHHBIX.

[lo BbBIMOMTHEHHHM PACCMOTPEHHBIX LIATOB CTAHOBUTCS BO3MOXKHOW KOpPPEKTHas
COBMECTHasi 00paboTKa MUCTaHIIMOHHBIX M HAa3eMHBIX JAHHBIX C LEIbI0 UX WHTErpalyu.
IIpu »TOoM Ha oOcHOBE BBIOpAaHHOW uccleqoBaTeNeM WH(POPMALMOHHOW METPUKU
OLICHMBAETCSl BOBMOXKHAs ommnbka. B ciyuae nHpopmarmonHoi muBeprenuii (1) MoxHO
OLICHUTH BEPXHIOIO IPaHMIly BO3MOKHOU OmnOKku B Buze [19]:

e<2™™P (2)

Mopens MHTErpanum M MpOCTPAaHCTBEHHBIX CIOCB JTAHHBIX TOKa3aHa Ha puc. 2. J{ns
BBINIOJIHEHHSL TIPOLENYPhl IPOCTPAHCTBEHHOW peryispuzanund R; u  ocymiecTBieHHs
MacIITaOHBIX IpeoOpa3oBanuii Fj HeoOxomumbl mapamerp AX; pacTpa, TI'paHHUIEI
JMaTa3oHa 3HAYEHUH KaXIOro M3 BXOAHBIX HAOOPOB MAHHBIX [Xmaxj .. Xmin j] ¥ €OUHOTO
BBIXOJHOTO auana3oHa [fumin .. fma] maHHBIX. IITOTHOCTH BeposTHOCTH Pj WIS pacyeTa
MH(POPMAMOHHOW JuBepreHIur D omeHuBaercs mo BHIOOPOYHBIM THCTOTpaMMaM, NpU
ATOM U1l 00BEKTOB TIOMCKA XKeIaTeIbHO HMETh MepeueHb 00pa3OBbIX YYAaCTKOB JaHHBIX
z(x). B cmywae, ecinu 00pa3LOBBIX YYacTKOB B IpeAeiax pailoHa HCCICIOBaHUN He
UMeeTCs, OLIEHKA INIOTHOCTU BEPOSTHOCTH (j MOXKET OBITh MOJNy4YeHa IO BBISBICHHBIM
aHOManusM HaOOpOB JaHHBIX JHOO HCXOAS W3 HEKOTOPHIX  IBPUCTUYECKUX
MPEANONI0KEHUH.

B kadecTBe BBHIYMCIUTENBHONW MIATGOPMBI Ul peaU3allii MPOLEIYp HHTErPaIlHH
TeTepPOreHHON MPOCTPAHCTBEHHON HH(OpPMAIMKM HIMPOKUMHU BO3MOKHOCTSIMU 00JIaaeT
nporpamMMHBbIi niponaykT Feature Manipulation Engine (FME) xomnanuu Safe Software
[www.safe.com]. Bepcust mponykra FME ot mapta 2012 r. mo3Bomnsier paboTats ¢ Oonee
gem 250 popmaTtamu, umeer B apcenaine 6onee 400 mpouenyp Tpancopmanuy AaHHBIX,
OXBATBIBAIOIIME TIPAKTHYCCKH BCE W3BECTHBIC T€OMETPUYECKUE U aTpUOYTHBHBIC
npeoOpa3zoBanus. [IpoayKT MO3BONISET PECTPYKTYPHU30BBIBATh CXEMY JaHHBIX, HE H3MEHSIS
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ee CeMaHTHKH, NMoAnepKuBaeT mabJoHbl KOHBEPTALIMK M MMEET APYrHe MPEenMYIIeCTBa,
BaXXHBIE TPU PpeIIeHHU 3a7ad OOpaOOTKM W HMHTErpaldy MPOCTPAHCTBEHHBIX JaHHBIX.
[MTonpoOHbIe cBenenus o npoxykre FME moxHo Haiitu B [20].
[Mnardpopma FME Oblia mcrmonb3oBaHa HaMH Uil MHTETPALlMU MPOCTPAHCTBEHHBIX
IUCTaHIMOHHBIX U T€0JIOT0-re0pU3NIECKIX AaHHBIX M0 CXeMe, TOKa3aHHON Ha puc. 2.
Hns BBoga B FME Obut oToOpan cienyrommii Ha0Op ITUCTaHUIMOHHBIX M TE0JIOTO-
reo()M3NUeCKUX JaHHBIX (B COOTBETCTBYIOIIMX (paiiax pa3HbIX (OPMATOB M CUCTEM
KOOpJWHAT):
e KkocMmuueckue nzobpaxenus Landsat/ETM+, 6 crekTpanbHBIX KaHaoB, GopMat
ENVI BSQ;
e penbed mectHocTH SRTM V2, popmar DEM HGT,;
Temneparypa 3emHoii noepxuoctu [K], popmar ENVI BIN;
KapTbl CUCTEM JIMHEaMeHToB, 4 mrt. ¢ marom 45°, hopmar GeoTIFF;
KapTa reoiorudeckux nogusatuid, opmat ENVI BIN;
KapTa reoJorn4eckux ropuzoHTos, popmat ArcGIS SHP;
nepeueHb NPOAYKTUBHUX/HEMPOLYKTUBHUX cKBaxuH, popmat ASCII.
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Puc. 2. MO).'[CJ'II: HUHTCrpanu IMPOCTPAHCTBCHHBLIX MAWUCTAHIHMOHHBIX W TCOJIOrO-
FCO(l)I/I3I/I"I€CKI/IX JaHHAX
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HekoTopsie n3 BXOAHBIX CIIOEB JUCTAHIMOHHBIX U T'e0JIOrO-re0pu3nIecKux AaHHBIX
npencraBieHsl Ha puc. 3. OOmas MoJenb HMHTETPAllid pealn30BaHa CKPUITOM B
BBIYHCIIUTENBHOU cpene Scil.ab.

Puc. 3. BxomHbIe ClIOM AMCTAaHIIMOHHBIX M TEOJOr0-TeOU3NUYECKUX NAHHBIX: d —
KocMudeckoe u3obpaxenue Landsat/ETM+ ot 27.09.2005 r. Ha uccienyeMyro TUIONMAIb,
mpocTpaHcTBeHHOe paspemeHrne 30M; 6 — TIPOCTPAaHCTBEHHOE pacmpeiesicHue
TEeMIEpaTypbl 3eMHOIM TTOBEPXHOCTH, 6 — ITUGPOBOI perbed) TEPPUTOPHH HCCICIOBAHUS; 2
— CTPYKTYpHas KapTa 1o ropuzonty B-26 macmrada 1:50 000.

[Tocne monkiroueHHWss BceX MAaHHBIX ObLT monydeH mpoekt FME, ¢parment ero
CXEMBl B MPHUHATHIX pa3paboTUMKaMu NaHHOW maTdopmbl rpaduyeckux 0003HAUEHHIX
npeacraBieH Ha puc. 4. B cpene FME B mpouecce pacueToB co3aroTcsi CBA3M MEKAY
BXOAHBIMU (aiinamu, mnpeoOpa3oBaTeieM W BBIXOAHBIM (ailioM M B pe3yabTare
(opMupyeTcs BRIXOAHOH KyO IeonpoCTPaHCTBEHHBIX JAHHBIX, TOTOBBIX K HHTErPALIUH.
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Puc. 4. Cxema nmpoekra FME (dpparmenr)

[Tocne mpoBeneHns MHTErpald M PacyeToB MOJy4YaeM pacHpencicHUe OIMOKH B
npenenax uccineayeMoit miomann (puc. 5). B pe3ynabpraTe HHTErpaluy TaKKe MOTydaeM
rpaduueckuid 00pa3 pacrpeleieHdss HUHTETPAILHOIO HHIMKATOpa AMCTAHIMOHHBIX H
reoyoro-reou3nYeckux JaHHBIX, KOTOPBIH MOXXHO TpPakKTOBaTh KaK KOMILUIEKCHYIO
OLIEHKY He(Tera3onepcrneKTMBHOCTH UCCIIeyeMON TUIOIaIu.

3AKUIIOYEHUE

VYunuteiBass 0coOyi0 pojib MOJE3HBIX HMCKOMAEMBIX JUIS Pa3BUTUS SKOHOMHKH,
000CHOBaHA aKTyaJIbHOCTh TUCTAHIIMOHHOTO MOWCKA MECTOPOKICHUN U HEOOXOAUMOCTD
HaIW4Ms ee aJeKBaTHOTO TIeOMH(OPMAIMOHHOrO oOecledeHrs, OCHOBAaHHOTO Ha
LUIMPOKOM UCIONb30BaHUU MeToAoB U cpeacts ['UC u [I33-Texunonoruii.

Paccmorpensl npuHLUIB! 1 0a30BbIe KATETOPUH F€OMH(OPMAIIIOHHOTO 00ecedeHuns
JUCTAaHIIMOHHOIO TIOMCKA IIOJIE3HBIX HCKomaeMbIX. OMNHcaHbl BO3MOXKHBIE CXEMBI
KOMITJIEKCUPOBAaHUSI MH(OPMAIIMOHHBIX TexXHONOruil. Pa3zpaborana Monens MHTErpanuu
a’POKOMHMYECKOM, TeoNIoTHYeckod W reodusmueckoil wuHpopmammu. Peanmszanums
pa3paboTaHHOW MOJENM C HCIOJIB30BaHUEM IporpammHoro mnpoaykra FME nHa
MPaKTUYECKOM MpHUMeEpe MOoKa3aua, YTO MPEASIOKEHHBIM IMOIXOA IO3BOJIAET IONydaTh
LEHHYIO JOMOJHUTEIbHYI0 HWH(POPMALMWI0O W paclIMPUTh KpPYr T'€OHMHIUKATOPOB
MECTOPOXKICHUM.
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Puc. 5. IIpoctpaHcTBeHHOE pacipeneneHre OUMOKH MO pe3ysbTaTaM WHTErpanyu
JUCTAaHIMOHHBIX M TEO0JOro-re0pU3NUYecCKuX JaHHBIX. YCIOBHBIE OOO3HAYECHUS IS
CKBA)XKMH: + — IPOAYKTHBHBIE, ° — HEMTPOLYKTHUBHEIE.

[lepcrieKTHBBI AaIbHEHIINX MCCIEAOBAHUN CBSI3aHBI C CYIIECTBEHHBIM MTOBBIIICHHEM
YPOBHSI aBTOMAaTU3AllM TPOLECCOB OOPAaOOTKH TEONMPOCTPAHCTBEHHOM M (U3HUECKON
nHPOPMAlUM M WX MaKCHMAaJIbHBIM MOTPYXEHHEM B BBIUMCIHTENBHYIO cpeny FME.
Kpome Toro, mHTepec mpeacTaBisieT HCHOJIb30BAaHWE BO3MOKHOCTHOTO IMOIXOAA IS
oleHKH 3(QeKTUBHOCTH Te€OMH()OPMALMOHHOTO OOECHeYeHUsI AUCTAHIMOHHOIO MOMCKA
MECTOPOXKICHUM.

HccnenoBanue B cBOel 4acTH BBIIONHEHO OJarogaps noanepxke ['ocynapcrBeHHOro
areHTCTBa MO BONpPOCaM HAyKH, MHHOBaUMH M MH(OpMAaTH3aLUMU YKpauHBI B paMKax
YKPaHHCKO-POCCHICKOro HaydHoro mpoekra Ne @©40.7/24 “Pocuiichko-YKpaiHChKuit
CerMeHT ri1obanbHoi e-IHppacTpyKkTypH NOCTiifHOrO TOCTYyIy 10 HayKOBUX pecypci 133
JUISL BUPILICHHS 3aBIaHb CTAJIOT0 po3BUTKY Teputopii” (2011-2012 rr.).
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PosrnsipatoThest mpuHIMnU i 6a30Bi kateropii reoiH(opMaIiifHOro 3a0e3rneueHHs] TUCTAHIIMHOTO MOIIYKY
KOPUCHUX KomnayiuHu. ONUCYIOThCS CXeMH KOMIUIEKCYBaHHS iH(GOpMaLiiiHuX TexHONorid. BripoBamkyeTbes
MOJIeJIb IHTerpaiii aepoKOoMiuHOi, reosoriuyHoi i reodusudnoi inpopmarii. 3ampONOHOBAHUN MiAXiA 10
iHTerpamii JaHuX 3 BHUKOPHCTAHHAM mporpamuHoro mpoaykry FME, iHrepnperyioTbesi pe3ynbratu
eKCIEePUMEHTAIBHUX JIOCII [UKEHb.

Knwwuosi cnoea: KOpUCHI KOMAIWHM, NUCTAHIIWHHUN TMOIIYK, TE€OMPOCTOPOBI [aHi, IHTErpaiis AaHuX,
iH(popMaiiiHa TeXHOIOT s

Popov M.A. The principles of geoinformation support for natural resources searching / M.A. Popov,
S.A. Stankevich, S.Yu. Markov, A.V. Zaytsev, M.V. Topolnitsky, O.V. Titarenko // Scientific Notes of
Taurida National V. I. Vernadsky University. — Series: Geography. — 2012. — Vol. 25 (64). - Ne 1 —P. 177-190
The principles and basic categories of geoinformation support for natural resources searching are considered.
Approaches for integrating of information technologies are noted. The model of aerospace, geological and
geophysical information integration is introduced. Data integration technique using FME software is offered.
The results of experimental research are interpretated.

Keywords: natural resources, remote sensing searching, geospatial data, data integration, information
technology.
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