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OBPABOTKA JAHHBIX JUCTAHIIMOHHOI'O 30HIUPOBAHUS 3EMJIN
B MPOI'PAMME SCANEX IMAGE PROCESSOR

AnHoOTanusi. B craTthe paccMaTpuBarOTCS BO3MOXKHOCTH TPUMEHEHHUS MPOrPaMMHOTO
obecrieuenuss ScanEx Image Processor mns oOpaGOTKM JaHHBIX JUCTAHIIMOHHOTO 30HIAMPOBAHUS
3emun. IlpoBeneHHbIN aHaAIUM3 OCHOBHBIX BO3MOXXHOCTEH ScanEx Image Processor moxasain, 4yTo
JaHHBINA MPOTPAMMHBIN MTPOIYKT MOIXOIUT I TpeoOpa3oBaHUsI CHUMKOB H TIO3BOJISICT IPHEMAMHU
BH3YaJIbHOTO M KOMITBIOTEPHOTO JICHIM(PPUPOBAHMS MCCICAOBATh SBJICHUS B PA3IMUHBIX 00J1aCTIX
HAPOHOr0 XO35HMCTBA € LEIbI0 TEMATHYECKOr0 KapTorpapupoBaHusl.

KiroueBble cjioBa: OOBEKT, JUCTAHIIMOHHOE 30HIUPOBAHUE, CITYTHHUKOBBIA CHHUMOK,

Mo3auka, mporpamma ScanEx Image Processor.

DOLGANINA M. YU, MANUKHOV V. F.
PROCESSING OF REMOTE SENSING DATA IN SCANEX IMAGE PROCESSOR

Abstract. The article considers the use of the software ScanEx Image Processor for
processing of remote sensing data. The analysis of the main features of ScanEx Image Processor has
shown that the software is suitable for the transformation of satellite pictures. By means of visual
and computer decryption the software enables to explore various areas of the economy with the aim
of thematic mapping.

Keywords: object, remote sensing, satellite image, mosaic, software ScanEx Image

Processor.

[Tocnennue AecATUIETHS XapaKTEpU3YIOTCS IIMPOKUM PacCIpOCTPAHEHUEM IH(PPOBBIX
KOCMUYECKMX CHMMKOB. B CBSI3M ¢ 3THM HMHTEHCHBHO pa3BHBACTCS M PA3NIMUYHOE IPOrPaMMHOE
obecrieueHne, MpegHa3HaYeHHOe JUIsi 00padOTKM JTaHHBIX JUCTAaHIIMOHHOTO 30HaupoBanus (/1/13).
CaMO [MCTaHIIMOHHOE 30HIUPOBAaHUE OINPEAETSIOT KaK IMpolecC WIM METOJ TMOJy4eHHs
nHpopmanuu 00 00beKTe, ydacTKe MOBEPXHOCTH WUJIH SIBJICHUU ITyTEM aHAJIN3a JaHHBIX, COOpaHHBIX
0e3 KOHTaKTa C M3y4aeMbIM OOBEKTOM, OOBIYHO B BHJE M300pa’ke€HHs] 3€MHOU MOBEPXHOCTH B
OIPEETICHHBIX y4acTKaX dJIeKTpoMarHuTHoro criekrpa [10].

Bnanenue nporpamMmHbIM obecrieueHHEM B 00JIacTH KapTorpaguu, TeOMHPOPMATHKU U
00pabOTKN a’pPOKOCMUYECKUX CHUMKOB SBIIETCS 00s3aTelNbHBIM TpeboBaHueM B denepanbHOM
roCyJapCTBEHHOM 00pa30BaTelbHOM cTaHaapte Boicuiero oopasosanus (PI'OC BIIO; ®I'OC 3+).
B nacrosimee BpeMsi HHPOpPMaIIMOHHAS KOMIIETEHTHOCTh CTAHOBHUTCS OTIIMYUTEIBHBIM MTPHU3HAKOM
kauectBa oOpasoBanms [5-8]. Ha kadenpe reomesumn, kaprorpaduu W reomHGOPMATHKA

Mopnosckoro rocynapcrBeHHoro yHuBepcutreta uMm. H. II. OrapeBa HaBBIKM NPaKTHYECKOTO
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MIPUMEHEHHUSI TTOyYEHHBIX TEOPETUYECKUX 3HAHUU MO JUCTAHIIMOHHOMY 30H/IMPOBAHUIO CTYIEHTHI
NpUOOPETAIOT NPU BBHIOJHEHUN YYEOHBIX 3aJaHHid, pa3pabOTaHHBIX Ha OCHOBE KOMIIBIOTEPHOTO
NpakTUKyMa 1o 1uugpoBoil 06paboTke m3oOpakeHHit Ha 0aze mporpamMmHoro npoaykta ERDAS
Imagine [4]. B cBoeii y4eOHO-HCCIEIOBATENLCKON ACATSIBHOCTH TPU paboTe ¢ KOCMHYECKO
unpopmanueir oOydaromuecss B By3e M0 KapTtorpado-reonHpopMalOHHOMY HaIpaBIICHUIO
IIMPOKO HMCIHOJB3YIOT Nporpammuoe obecrieuenne ERDAS Imagine [1], HO Takke TPUMEHSIOT U
Apyrue MporpaMMHBIE MPOAYKTHL. Tak, mocTaTO4HO 00JbIIONH HAOOp WMHCTPYMEHTOB IO padoTe ¢
pactpoBbiMU JaHHbIMU, uMetomuiicss B I MC-makere ArcGIS, mo3Bonmi ucnonb30BaTh 3TOT MAKET
st 06pabotku JIJ13. TToaxo/pl ¥ IPUEMbI PELICHHUS MOCTABICHHBIX 3a/1a4 OMUCAHbI B cTaThe [3].

B cBs13u ¢ TeM, YTO OAMH U3 aBTOPOB ATOH CTATHU MPOXOAMI IPOU3BOJICTBEHHYIO IPAKTUKY
B UIIL] «CxanDKcy», ero xelaHHe MCHOIb30BATh MPOTPaMMHOE 00ECTIeYeHHE STOTO MPEANPUSITHN
apisgercs ecrtectBeHHbIM. UIIL «CkanDkc» uMeeT COOCTBEHHYIO JIMHEHKY MPOrpaMMHBIX
MPOAYKTOB [JJIsl TpPEIBAPUTENBbHON 00pabOTKM, pPACIIMPEHHOTO aHaiu3a W TeMaTH4YeCKOU
WHTEPIIPETAIIMA CITYTHUKOBBIX CHUMKOB. [IpyM NpOXO0XICHUM MPAKTHKH OBUIO JETAITBHO H3Y4YCHO
nporpaMMmHoe obecrieuenne SCanEX Image Processor, 4yTo mo3BOJMIO YIIIyOWTh TEOPETUYECKHE
3HaHHUA B paboTe ¢ JaHHBIMH JUCTAHIIMOHHOTO 30HAMpoBaHMs 3emiau [2]. B nmanHO# cTaThe
OIMHCaHbl OCHOBHBIE (DYHKIIMOHAbHBIE BO3MOXKHOCTH STOM MPOTpPaMMbl, HEOOXOIUMBIE HaM IS
MPOBEJICHUS JaTbHEUIIINX UCCIICIOBAHUM.

B nHacrosiiee Bpemsi IIMPOKOE HCIIOIB30BaHHE KOCMUYECKUX CHUMKOB, B TIEPBYIO O4Yepe/ib,
CBSI3aHO C MHOrooOpa3ueM KOCMHMYECKHMX CHUMKOB, MX JOCTYHHOCTbIO, CBOOOJHBIM
pacnpocTtpaneHueM B ceTu MHTepHer. B paboTe HamMM HCMONB30BAIUCH MYIbTUCHEKTPAIbHBIC
cauMku Landsat8ORL/TIRS (wabop u3z 11 wuzobpaxkenwmii). IIpocTpaHCTBEHHOE pa3pelIeHNe
KocMudecknx cHUMKOB 30 M. CHUMKH noTy4deHsl ¢ caifta ['eonoruueckoit ciyx0b1 CIIA.

Jannsle Landsat mocraBisitoTcss B BuAe OTAenbHbIX tiff-haiimoB, Kaxablii U3 KOTOPBIX
npencTaBisier co00il OAMH CHEKTpalbHBIM KaHad. i OTKpHITUS TakuX NAHHBIX B MpoOrpaMMme
ScanEx Image Processor moctatouHo OTKpPBITh Kakou-mu6o oaun tiff-daiin, mocme yero BeiBemercs
nepapxuueckoe apeBo kaHanoB. [ manapix Landsat 8 apeBo mo crekTpaabHBIM 00JaCTsIM CHEMKH
UMeeT CIIEAYIOUINIA BUT:

— BUIUMAas CIHEKTpalibHas 30HA, OMIKHAS M CpedHss WH(pakpacHble 30HBI (Tpymma

karasioB VNIR/SWIR);

— maHxpomarudeckuii kanan (rpymma PAN);

— OmmkHsAs uHpaKpacHas 30HA, CO3JaHHAs JUIS TOMCKAa MEPUCThIX 00JakoB (rpymma

CIRRUS);

— nmaneHss napakpacHas 30Ha (rpymma TIRS).



[Tporpamma ScanEx Image Processor oprann3oBaHa TakuM 00pa3oM, YTO BCE 3arpy’KaeMble
JTaHHBIE TIPUBOJIATCS K €IUHON KapTorpaduuecKoil MpoeKIuu U MPOCTPAHCTBEHHOMY Pa3peIICHUIO.
Jlo6aBisITh M300paKEHUSI MOXKHO B Pa3IUYHBIX KOMOMHAIMAX KAHAJIOB, YIIYYIIaTh YUTAEMOCTh
M300paKeHUl 3a CYeT W3MEHEHHUs MapaMeTpOB PACTSKKUA THUCTOTpaMMbl 3HAYEHHUH IHKCEJIOB,
peryaupoBaTh MPO3PAYHOCTh CJIOEB. 3a HACTPOMKY IMapaMeTpoB oToOpakeHHs B pekume RGB-
monenu u Grey orBedaer muanor «Hactpoiika otoOpaskeHus». Pasmudnble CIOCOOBI PacTSKKU
YBEJIMUMBAIOT BH3YyaJbHBIM KOHTPACT OTOOpPaKaeMoro pacrpa, HO JAOT Pa3IUYHBIE PE3YJIbTATHI.
B mporpamMMe HMeErOTCS HECKOJBKO CTAaHIAAPTHBIX METOJOB PACTSKKHU, KPOME TOTrO, MOKHO
HACTPOUTH COOCTBEHHBINA METO/I.

Cunte3 n300pakeHus — HanboJiee MPOCTOM U MHUPOKO MPUMEHSIEMBIM BUJI MPEOOpa3oBaHUs
CIyTHUKOBBIX CHMMKOB. Ha mpakTMke KayeCTBEHHOE CHHTE3MPOBAHHOE M300PAKEHHUE IMOTy4aroT
Mociie KOHTPACTUPOBAHUSA 30HAJBHBIX CHUMKOB. OJTO oOOecleyuBaeT Jiydllee BU3YyaJIbHOE
BOCHPUATHE YKPAHHOTO U300paKEHHUS.

B kauectBe mpumepa Hamm OBUI PAacCMOTPEH IIBETHOW CHHTE3HPOBAHHOTO 30HAILHOTO

kocMocHuMKa Landsat-8 ORL/TIRS Ha tepputopuio BoctouHo# yacti MopaoBuu (cM. puc.l).
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Puc. 1. ®ynkunonansHoe okHO ScanExImageProcessor. Okuo «HacTtpoiika oToOpakeHus».

I/I306pa)KGHI/I€ B «CCTCCTBCHHBIX IIBETAX), KOM6I/IHI/Ip0BaHI/Ie KaHaJIOB.

[Iporpamma ScanEx Image Processor moO3BOJSIET OTKpBIBaTh HE TOJIBKO pPacTpPOBBIC
n300pakeHus1, HO BeKTopHbIe ciion B hopmatax Mapinfo (MIF/MID) u ESRI (shp-daiinsr). Takxke

MOKHO UMIOPTHPOBATh U SKCIIOPTUPOBATh BEKTOPHBIEC JAHHBIE U3 JAPYTUX BEKTOPHBIX (OPMaTOB,
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YTO OYEHb YJAOOHO TpH padoTe C pa3IMUYHBIMU TporpamMMaMu, oOJerdas B3auMOJACHCTBUE U
nepeHoc NHPOPMALUU MEXKTY HUMHU.

MHuorue 3amaud, perraeMble Mpu 0O0pa0OTKEe MaHHBIX TUCTAHIIMOHHOTO 30HIMPOBAHUS,
BKJIIOYAIOT BBIYMCICHHS C WCIOJIB30BAHUEM «alreOpbl KapT» (apuMETHUECKUX Olepanuil Hal
pactpoBbiMu ciiosivu) [9]. K HUM OTHOCSATCS Ompe/ielicHue BEreTallMOHHBIX HHIIEKCOB, MEpecueT
3HAa4YCHUH KaHAJIOB CHUMKA U3 YCJIOBHBIX YHCCI B pPCAJIbHLIC BCJIMYUHBI M T.I. HOCKOHLKy
BBIPAXKCHUSA U KOHCTAHTBI, UCIIOJIb3YCMBIC B BHIYHUCJICHUAX, CHCLII/I(i)I/I‘IHBI KakK AJid Tulla CHUMKa, TaK
U s M300paXCHHOW Ha HEM TEPPUTOPUH, TO B TPOrpaMMe NPEAYCMOTPEH HWHCTPYMEHT
PacTpoBbiii kanbkyssiTop. Kpome Toro, BCTpoeH psiji madiI0HOB BBIYHCICHHN, KOTOPBIE XPAHSITCS B
BUAC OTACIBHBIX q)aﬁHOB-MaKpOCOB. Onepam/m, BBIINMOJIHACMBIC C UX ITOMOIIIBIO, MOXXHO BBIIIOJIHATH
13 nuanora PacTpoBelil KaabKyIsITOp, BEHIOPAB HY>KHYIO OTIEPAIIMIO U3 BBIMAIAIOIIETO CITHCKA.

M3 HEeCcKONbKMX HA0OPOB PACTPOBBIX JAHHBIX MOXHO CO37aBaTh OJUH IyTEM CO3IaHUs
Mo3auKH. Mo3anka — 3TO CHIMBKA JIBYX WU 0oJiee N300paKEHUI B €IMHOE PACTPOBOE MOKPBITHUE.
Jlist mosydeHus: KOPPEKTHOTO pPe3yJsibTaTa MCIHOJIb3yeMble CHUMKH JOJDKHBI OBITh MPUBSA3aHBI U
COBMEIIEHBI MEXAy co0oi. Chenarh 3TO MOKHO Pa3HBIMH CIIOCOOAMHM, MOAOWpas TOH KaXIO0ro
CHMMKAa M C aBTOMaTHYECKOW TOHAJILHOW OaylaHCHpOBKOM. [ cO3aHUsT MO3auKU M300paKEeHUI B
ScanEx Image Processor HEOOXOOUMO NOATPY3UTh HMHTEPECYIONIME CHUMKH W YCTaHOBUTH B
napameTpax otoOpakeHusi komOuHauio kaHajaoB RGB s kaxkmoro cHuMKa (cm. puc. 2). anee

MPOBECTH aBTOMATHYECKYIO TOHAIbHYIO 0aJaHCUPOBKY U300paKEHUIN.
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Puc. 2. 3arpy3ka u300paxeHui IIsl CO3TaHUS MO3AUKH.

B 30He mepekphITUs ABYX M300pa)keHUH MHCTpYMEHTOM BbIOOp permoHa HY»XHO BbIOpaTh
TecToBbI yuacToK. [locie 3Toro Oyner BbINOJIHEHA aBTOMAaTH4YeCKas TOHaJbHas OalaHCHPOBKA
HACTpaMBaeMbIX M300pakeHUH K omopHOMy. Jlns ynydiieHus pe3yibTaTa MOXXHO BBIOMpAaTh

HECKOJIbKO TECTOBBIX YYacTKOB. Kakaplii pa3 CTaTUCTHKa HOBOIO TECTOBOTO ydacTKa Oyaer
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No0aBIATECS K yKe umeromeiics uHpopmanuu. Ilocne mpoBeneHHBIX KOPPEKIHHM MOoJydaeTcs
«0ECIIOBHOEY MOKPHITUE U3 00paObOTaHHBIX CHUMKOB (CM. puc.3).

B 1ensix xoMnbplOTEpHOTO AemuGpUpOBAHUS MHOTO30HAIBHBIX CHUMKOB B SCanEXx Image
Processor mpegycMoTpeHa crenuanbHas naHenb «Kimaccudukanus», KOTOpas MO3BOJISET
BBITIOJIHATh ~ Kiaccuukanuio ¢ oOydyeHneM wu 0e3 oOyueHusa. [l mpeaBapuTebHOM
KJ1acCU()UKAUU CHUMKOB C OOJBIIUM WJIM HEOINPEISIIEHHBIM KOJIWYECTBOM KIIACCOB MCIOJB3YIOT
meton kinaccupukammu ISODATA. Ha crnemyiomem »Tame NpPUMEHSIOT KIACCH(PUKAIUIO C
obyuenuem. Anroputm ISODATA O6asupyercss Ha KiaacTepHoM aHanmuze. [l dopmupoBaHus
KJIACTEPOB UCHOIB3YeTCs GopMysia MUHUMAIBHOTO CHEKTPAILHOTO PACCTOSIHUS — K OJTHOMY KJIacCy
OTHOCATCSl TMKCENbI, 3HAYEHUS SPKOCTH KOTOPBIX HamOoinee Onm3ku. [l mpoBeaeHus
HeoOy4JaeMoil KiacCHpUKAIMU HEO0OXOAWMO BBIOpaTh KOMOHWHAIIMIO KaHAJIOB, B KOTOPOHU
TpeOyemble OOBEKTHl pPA3NIUYaAlOTCs Haumbojee KOHTPACTHO U HACTPOUTh THUCTOTpaMMy
M300pakeHs, a TaKXKe YCTaHOBUTh KOJMYECTBO KJIACCOB M 4YHclo uTepanuid. Ha pucynke 4
MOKa3aHO OKHO IPOCMOTPa MPOTPAMMBI, B KOTOPOM OTOOPa)KEHBI Pe3yJbTAaThl KIACCU(PUKAIHH.

B nannoM mpumMepe ObUTH BBHIOpaHBI KaHANEI 2, 4, 7.

il Wawn  VIHCTPYMEHTbI  UTODP@XEHWE FEAKTMPOBAHWE DEKTOP 1 PaHCQOPMAUMA  JIAHAWAQTSU P
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Puc. 3. T'oroBas Mo3auka.


http://www.nrcgit.ru/aster/methods/dictionary/cluster.htm
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Puc. 4. Pe3ynbTaThl KilacCU(pHUKALIH.

B 3axirodeHuu ciieayer 3aMeTHTh, YTO KOCMHYECKHN CHHUMOK HECeT B ceOe OTPOMHYIO
nHpopmairio 00 OKpYKaoIleM MUPE, KOTOPYI0 MOXKHO HCIIOJNB30BaTh B Pa3NUYHBIX 00JACTAX
reorpa@UyecKuX  HMCCIEAOBaHMW M  TeMaTudyeckoro kaprorpadupoBanus. [IpoBeneHHbIE
WCCIICIOBAaHUS OCHOBHBIX BO3MOXKHOCTeH ScanEX Image Processor mo o0paboTke JgaHHBIX
AUCTAHIIUOHHOT' O 30HAUPOBAHUA 3emitu HarJsigHO IpOACMOHCTPHUPOBAJIN, qTo JAaHHOC
IIporpaMmMHOC oOecrieueHue IIoAXOoOUuT IJI1 JTUX IIeJ'IefI, HO IIpHU 3TOM IOJB30BATCIIN OOJIKHBI
BIIJIETh COOTBETCTBYIOIIMMU TEOPETHUUECKUMHU 3HAHUSMHU 1O TPeoOpa3OBaHUI0 CHUMKOB U

InprueMaMi BU3yaJIbHOT'O U KOMIIBFOTCPHOI'O I[CIJ_II/I(l)pI/IpOBaHI/IH.
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