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4 Mopens nanabix GDAL

Hacrosmuit 1OKyMeHT OMHUCHIBAET MOJENb JAHHBIX, MpuMeHsemyio oubanorekoit GDAL: pasno-
BUIHOCTH WH(DOPMAIIUH, KOTOPAs MOXKET COIEPYKaThCs B MCTOYHMKAX JaHHbix GDAL, a takke mx
CEeMaHTHKA.

2.1 Habop maHHbIX

Habop manubix (mpeacrasiasembrii kaaccom GDALDataset) cocToUT U3 CBSI3aHHBIX PACTPOBBIX Ka-
HAaJIOB, & TaKyKe HEKOTOPOI JOMOJHUTEILHOM nH(OopMaImu, 00Imei 11 Bcero Habopa. B gwactmocTn,
HabOp JAHHBIX UMEET MOHATHE pa3Mepa (IIMPUHBI U BBICOTHI), OOIIeM Jid Bcex kanasioB. Habop
JIAHHBIX TAKKE OTBEYAEeT 3a reorpaduaeckyio IPUBA3KY U YKa3aHUe KOODIUHATHONW CUCTEMBI, TAK-
ke obmmmu g Beex KanasioB. Cam HAOOp JIAHHBIX MOXKET MMETb ACCOIMUPOBAHHBIN KOMILIEKT
MeTaJIaHHbIX: CITHCOK Tap Kiiod/3uadenne B popme ASCIIZ crpok

Samerum, uro uwabop mamabix GDAL u Mozesnb pacTpoBbIX KAHAIOB M3HAYAIBHO Hasupyercs Ha
cuenuUKAIUU PEryasapHbIX HOKpbiTuit KoHcopimyMa OpenGIS.

2.1.1 Cucrema KOOpAHHAT

Teorpaduyeckue Koopaunarubie cucreMmbl npejcrasiasiorcs B suge crpok OpenGIS WKT (Well
Known Text). Takasi CTPOKa MOKET COMEPIKATD:

e O6miee HA3BAHWE KOOPIUHATHON CHCTEMBI.

¢ Hassamme reorpadudeckoil KOOpINHATHO! CHCTEMBI.

* UnentndukaTop CHCTEMbI KOOPIUHAT.

* Haszmanme smmunconga, GONBIIAS MOMYOCh, CKATHE.

» HasBanue HA9a/IbHOrO MEPUIMAHA M €TI0 CMENIEHUE OTHOCHTEILHO [ PUHBHYCKOTO.

* Haspanue npoeknuu (nanpumep, Transverse Mercator).

* Crmcok napaMeTpoB IpoeKnuu (HampuMep, MOJOKEHUE OCEBOrO MEPHIUAHA).

» Haspanwne emuHWI W3MEPEHUS W MHOKHUTEND JJIS IEPEX0JA K METPaM WM PaJuaHaM.
* Haszpanust m MOPSAIOK CIEIOBAHAS KOOPIWHATHBIX OCEH.

¢ Konp! fj1s BBINMIENEpEUNCICHHBIX TTAPAMETPOB M0 TMPEIOTPEIeIEHHBIM TabINIaM, TAKAM, KaK
rabaunsl EPSG.

JlonomHuTeIbHBIE CBEJIeHNsT 00 ONPeIeIeHIsIX KOOPJANHATHBIX CHcTeM ¢ oMoInbio ¢cTpok OpenGIS
WXKT u criocobax paboTbl ¢ HUME MOXKHO HaiiTH B pa3/ese osr _tutorial, a takxke B moKyMeHTanN
na knacc OGRSpatialReference.

Koopaunaruasi cucrema, sosppaimaemas meromom GDALDataset::GetProjectionRef() onuceisa-
€T reoe3ndecKre KOOPAUHATDI, ONpeAe/iseMble ¢ IMOMOIIbLI0 MAaTpuiibl adPUHHOTO Mpeodbpa3oBa-
Hus, Bozspatiaemoii pynkuueit GDALDataset::GetGeoTransform(). Koopaunarnas cucrema, Bos-
spamaemas MerogoMm GDALDataset::Get GCPProjection() onmucsiBaer reoie3ndeckie KOOpIuHATHI
HA3EMHbBIX KOHTPOJIbHBIX TOYEK, CIUCOK KOTOpbiX mAaér meron GDALDataset::GetGCPs().

Bamerum, uyro nycras crpoka (""), Bo3Bpaljaemas B KauecTBe Olpe/IeJIeHUsl KOOPIMHATHON cucre-
MBI, 03HAUAET OTCYTCTBHUE WH(MOPMAIINN O KOOPAUHATHONW CUCTEME.
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2.1.2 Addunnoe mpeobpazoBaHne reoe3MIECKUX KOOPINHAT

CyuecrByer apa crocoba 3a1arb CBiA3b MEXKJy TOYKaMu pacrpa (B TepMuHax CTpoKa/crosbder)
W TEeOJEe3NIeCKUMA KoopauHaTamu. IlepBblii m Hanbojee 9aCTo UCTONb3yeMblil —— 3T0 addurHOE
npeobpasopanne. BTopoil mpeanonaraeT uCnoanL30BaHne HA3EMHBIX KOHTPOJIBHBIX TOYEK.

Marpuna adduraoro npeobpa3oBanus COCTOUT U3 MIECTH KOIDDUIIMEHTOB, BO3BPAIIAEMbIX METO-
mom GDALDataset::GetGeoTransform(), koropasi otobpaxaer CTpOKY/CToJ6el] B TPOCTPAHCTBO
reo/Ie3NYeCKUX KOOPIMHAT TI0 CJIEAYIONIEMY COOTHOIIEHUIO:

Xgeo = GT(0) + Xpixel*GT(1) + Yline*GT(2)
Ygeo = GT(3) + Xpixel*GT(4) + Yline*GT(5)

B cnyuae w3obpazkenuii, BepXHSST paMKa KOTOPBIX OPMEHTHPOBAHA Ha, CeBep, KOI(DOUIUEHTHI
GT(2) u GT(4) pasubl aymio, GT(1) pasen mupune mukcesa, a GT(5) --- ero seicore. Koopaunarhbt
(GT(0),GT(3)) 3ama0T MOJOKEHUE BEPXHErO JIEBOIO yTjla, BEPXHErO JIEBOrO IHUKCEIa PACTpa.

Bamerum, 4ro KOOPAMHATHI CTPOKa/crosibey Moryr upunumars 3uadenus or (0.0,0.0) B Bepxuem
JIEBOM YTJIy BEPXHETO JIEBOIO MUKCeJa 0 (IIUpUHa B MUKCEIAX,BbICOTA B IHKCEIAX) B IPABOM
HUZKHEM YTJIy MMPABOT0 HUXKHErO MuKcesa. [lookenne menTpa BepxXHero JeBOro MUKCeIa B TEPMU-
Hax crpoka/cronben Oyuer, Takum obpaszom, (0.5,0.5).

2.1.3 Hasemuste kontposbsabie Toukn (Ground Control Points, GCPs)

Habop maHHBIX MOXKET WMETh CIHCOK KOHTPOJIBHBIX TOYEK, CBI3BIBAIOIINX OIHY WJIM HECKOJILKO
TOYEK PACTPa C MX TEOJE3MIECKAMHU KOOPAMHATAMHU. Bce KOHTPOJBHBIE TOYKH 3aJaHBI B OTHON
U TOIi 2Ke KOOpAMHATHOI cucreme, Bosspamaemoii merogom GDALDataset::GetGCPProjection().
Kaxgast korTponbHas Touka (omuckiBaemast kKiaccom GDAL  GCP) comep:kut ciemyoree:

typedef struct

{

char *pszld;
char *pszInfo;
double dfGCPPixel;
double dfGCPLine;
double dfGCPX;
double dfGCPY;
double dfGCPZ;

} GDAL_GCP;

Crpoka pszld mosizkua GbITh YHUKAJIBHBIM (U, 9ACTO, HO HE BCEr/ia, YUCIIOBBIM ) MIEHTUMDUKATOPOM
JIJIL KOHTPOJILHOM TOYKe B CIUCKE TOYEeK JAHHOro Habopa. pszInfo --- 310 0ObIMHO IycTasi CTPOKa,
HO OHA TaKXKe MOXKET CO/epzKaTh JTI000i BCIIOMOIaTe/IbHBIH TEKCT, OTHOCAIIUACA K JAHHON TOYKE.
Teoperudeckn 3TO MOJIE MOXKET TAKXKE COAEPXKATH MAITAHHO YUTAEMYI0 WHMOPMAINI O CTaTyce
JTAHHOW TOYKH, OJHAKO B HACTOSAIINNA MOMEHT 3Ta BO3MOXKHOCTH HE PEaIN30BAHA.

Koopuunarsr (dfGCPPixel, dfGCPLine) 3anator nonoxenue touku Ha pacrpe. Koopaunarst
(dfGCPX, dfGCPY, dfGCPZ) 3a1at0T COOTBETCTBYIOIIYIO TTPUBSI3KY TOYKH K T€0JIE3NIECKIM KO-
opanHaTaM (KoopauHaTa Z 9acTo ObIBaeT HyJEM).

Monenb manabix GDAL He comepKuT MexaHu3Ma IpeodPa30BaHuUsl, Oy 9aeMOT0 U3 KOHTPOIbHBIX
TOYEK, --- ITO OCTABJIEHO /sl MPUJIOKEeHUil H6osiee BbICOKOro ypoBHs. OObIYHO /Ui 9TOrO [PUMe-
HAIOTCHA MOJIWHOMBI OT 1-TO J0 5-TO TOPSIKA.

O6br9HO HAOOP JAHHBIX cofepKUT b0 adduuHOEe MpeodbpaszoBanue, TUOO0 KOHTPOJIbHBIE TOYKH,
b0 Hudero. B penkux ciydasx MOXKET HPUCYTCTBOBATH U TO, W JIPYTOe, TOL/A HE OIPEIEJIEHO,
KaKOi U3 CIIOCOOOB MMEET TTPENMYIIECTBO.
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2.1.4 bBa3za meramaHHBIX

MeTa/laHHBIE --- 5TO BCIOMOTATeNbHbIE TAHHBIE, XPAHSIINECT B BUJIE Tap K04 /3Hadenne. VIx co-
cTaB omnpeesnsiercs (POpPMATOM XPAHEHUS JAHHBIX u npuyokenunem. Kiroun nomxubl O6ITh "mpa-
BusibHbIMU" Jiekcemamu (6e3 IpPOOEsIbHBIX M CHElUAJbHBIX CUMBOJIOB). 3HAYEHHs] MOLYT MMETh
JITOOYI0 JJIMHY U COIEPKATH JIIOObIE CUMBOJIBI, 38 UCKII0YeHueM HysieBoro cumposia ASCII.

Mexanu3M ympaBjeHUs METAIaHHBIMH TIJIOXO ONTHMHU3UPOBAH [Jisi pabOTHI C OYE€Hb OOJIBITUMU
6siokamu ganabix. OHAKO paboTa ¢ MeTaJaHHbIME, npepbimaonmmu B pazmepe 100KiB ckopee
BCErO MPUBEJIET K CHUXKEHHUIO TPOU3BOIUTETHHOCTH.

HexkoTopsie dpopMaThl JAHHBIX COIEPKAT COOCTBEHHYIO 0a3y METaIaHHbBIX, IPANBEPHI AIPYTUX (DOp-
MaTOB MOTYT OTOOparKaTh IOJsI, CIEMnMUIHBIE 1/ JAHHOrO (popMaTa, B 3aIUCH 0A3BI METAIAH-
obix. Hampumep, apaitsep TIFF Bo3Bparmaer comepkuMoe HEKOTOPHIX HHPOPMAIMOHHBIX TETOB B
BU/IE METAJIAHHDBIX, BKJIIOYas 1I0J1€ 1aTa/BpeMs, KOTopoe OyJer BblluIsIeTh KAK:

TIFFTAG _DATETIME=1999:05:11 11:29:56

MerajaHHble BbLIEIEHbl B MMEHOBAHHbBIE IPYIIIbI, HAa3blBaeMble JOMeHaMu. Ba30Bblil JOMeH He
umeer umenu (NULL wmu ""). CymecTByeT HECKOIBKO CHEIUATIbHBIX JTOMEHOB, CJIYKAIX Olpe-
JIEJTEHHBIM TIEJIIM. 3aMETUM, YTO B HACTOAIINN MOMEHT HE CYIIECTBYET CIOCO0a MEPEYNCINTD BCE
JIOMEHBI, JIOCTYTHBIE [IJIsi JAHHOTO O0BHEKTA, OHAKO MPUJIOXKEHUE MOYKET MPOBEPUTH JOCTYITHOCTH
JITOO0OTO TOMEHa, KOTOPBIH OHO yMeeT 0OpabaThIBATD.

Crenyromue 3anucy MEeTaJaHHbIX UMEIOT YETKO OMPEIeIEHHYI0 CEMAHTUKY B DA30BOM JTOMEHE:

* AREA OR_POINT: Ilpurnumaer 3nHauenne "Area" (mo ymomuanwio) nan "Point". Tloka-
3BIBAET, YTO 3HAUEHHUE MTUKCENA MO0 COOTBETCTBYET CPEJIHEMY 3HAYEHUIO JTAHHON BEIMYHHBI
0 Beelt 061acTa, 3aHNMAaeMOil THKCeneM, U0 IPeICTABIISET TOUeIHOe 3HATEHNE B IEHTPE
uKceaa. 9To He BIUAET HA WHTEPIPETAnio reorpadudecKoil IPUB3IKH, KOTOPas OCTAETCs
CBA3AHHOMN C IPAHMIAMU IIUKCEJA.

« NODATA VALUES: Cuucok pazzeréHubix npobesaMu 3Hadennii 0003HaYa0NUX TPU3HAK
HA OTCYTCTBHs JAHHBIX. MCJIO NUKCEIel B CIUCKE COOTBETCTBYET YMCIY KaHAJIOB B HabO-
pe sanubix. IIpu rakoM ciiocobe ykazaHus OTCYTCTBUS JAHHBIX IUKCEJb CYUTACTCH 1LyCThIM
TOT/Ia WTOJIBKO TOT/A, KOT/IA eCTH BO BCEX KaHAJIaX €ro 3HAYEeHWe COBMAIAeT COOTBETCTBYIO-
memy oo B ccke NODATA  VALUES. 9ta 3amuch moka He 09eHb IMHPOKO UCITOIB3YETCsT
JIpaiiBepaMu, aIrOPUTMAMHA W BemoMoraTeabHbiMu mporpamMMamu GDAL.

e MATRIX REPRESENTATION: Iloka3biBaeT, B KAaKOM BHJE€ MPEICTABIEHBI MATPUIHDIE
manubie. Vcnonb3yercs mjisi HaOOPOB MAHHBIX MOJISPU3AIUOHHBIX PAINOJIOKATOPOB C CHH-
resupoBannoil aneprypoii (Polarimetric SAR). Moxer npunuMaTh Cieayonpe 3Ha9eHus:

— SCATTERING

- SYMMETRIZED _ SCATTERING
COVARIANCE

SYMMETRIZED _COVARIANCE
- COHERENCY

- SYMMETRIZED _COHERENCY
- KENNAUGH

- SYMMETRIZED _KENNAUGH
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* POLARMETRIC INTERP: 9ra 3anuck onpeseneHa st pACTPOBBIX KAHAJIOB JTAHHBIX ITO-
JISPU3AMUOHHOIO PaJIMOJIOKaTOpa ¢ cuHTe3upoBanuoil aneprypoit (Polarimetric SAR). Ilo-
Ka3bIBAET, KAKYIO TIO3UIUIO B 33JAHHOM MATPUIHOM IPECTABICHUN JAHHBIX 3AHUMAET TAH-
it kKauas. Hanpumep, mis Habopa JaHHBIX, IPEACTABICHHBIX KaK MATPHUIA Pa3dpoca, 3Ta
zanuch moxker npunumarb 3nadenus HH, HV, VH, VV. Eciu nabop manubx sBiisercs
MaTpuieit KOBapualmii, 3ta 3ammch Oyner mpuHUMaTh oaHO u3 3uadvenuit: Covariance 11,
Covariance 22, Covariance 33, Covariance 12, Covariance 13, Covariance 23 (nockoib-
Ky caMa MaTpUIa JPMUTOBA, TO STUX JAHHBIX JOCTATOYHO [JIs €€ 3a/laHusd).

2.1.4.1 Jowmen Bioxenubix Habopos ganubix (SUBDATASETS)

Homven SUBDATASETS coiepkut ClUCOK JoYepHUX HADOPOB aHHblX. OOBIYHO OH UCHOJIB3YeTCs
JUIS TIOJTyYeHUsl yKa3aTeael Ha n300paskeHusl, XpaHAIuecs BCce BMecTe B eauHoM (aiisie (TakoM,
kak HDF wiu NITF). Hanpuwmep, daiin dopmara NITF ¢ uerbipbMsi u300parKEHUIMU MOKET
HUMETD CJIEIYIOMHU CIIUCOK BIOKEHHBIX HAOOPOB JIAHHBIX:

SUBDATASET 1 NAME=NITF_IM:0:multi_1b.ntf
SUBDATASET 1 DESC=Image 1 of multi 1b.ntf
SUBDATASET 2 NAME=NITF_IM:l:multi_1b.ntf
SUBDATASET 2 DESC=Image 2 of multi_1b.ntf
SUBDATASET _3_NAME=NITF _IM:2:multi_1b.ntf
SUBDATASET 3 _DESC=Image 3 of multi_1b.ntf
SUBDATASET 4 NAME=NITF_IM:3:multi_1b.ntf
SUBDATASET 4 DESC=Image 4 of multi 1b.ntf
SUBDATASET 5 NAME=NITF_IM:4:multi_1b.ntf
SUBDATASET 5 _DESC=Image 5 of multi_ 1b.ntf

Buauenne 3amucn _NAME --- crpoka, koTopas MoxkeT 66Th nepegana B ¢yuximuio GDALOpen()
JITST TIOJIydeHns JoCcTyma K n3oopakenuio. 3anuch _DESC npeanazuadena /iist onucanust n3o00pa-
KEHUsI B BUJE YUTAEMOI YEJIOBEKOM CTPOKM W MOXKeT ObITh MOKA3aHA MOJIH30BATE/IO /I O0JIer-
9eHus BBIOOPA.

2.1.4.2 Jowmen crpykrypsl uzobpaxkenus (IMAGE STRUCTURE)

Meraanubie B 6a30BOM JOMEHE COMAEPXKAT WHMOPMAINIO, CBI3aHHYIO C M300paskeHUeM, OJHAKO
HE COMEPKAT JAHHBIX O TOM, KaK ITO M300paKeHWe XPAHWTCA HA, JUCKe. Takmm 00pasom, 3Tu
MEeTaJaHHbIE MOT'YT OBITH CIIOKOWHO CKOITMPOBAHBI BMECTE C OCTAJIbHBIM HAOOPOM [TAHHBIMU B HOBBIH
dopmat. Tem He meHee, HEKOTOpasi BazKHas HH(GOPMAIIHAA TECHO CBA3aHA C KOHKPETHBIM (popMaTOM
7 ciocoboM XpaHeHns JaHHBIX. Bo m3bekanue mepenecenns 3Toil nHMOpMAIUT IPU KOITUPOBAHUT
JTAHHBIX, OHa TIOMeITeHa B creruanbubiii momen, HaszwiBaeMbriit IMAGE STRUCTURE, koropwrii
HE JIOJI?KEH CJIETIO KOMUPOBATHCSA B ApyTrue hOPMATHI.

B nacrosmuii momenT cnemupukanueii RFC 14 oupenesienbl cieayolye ClenpaabHble 3alucu B

nomerne IMAGE STRUCTURE.

¢ COMPRESSION: Anroputm cxaTwsi, UCIIOJb3YEeMbIi IJIst JAHHOTO HAbOpa JAHHBIX MU Ka-
unasia. He cymecTByeT onpeaeiéHHOrO KaTaJjora MMEH aJrOpUTMOB CXKATHSA, OTHAKO €CJIU TaH-
ubiit popmar moamepkuBaer napamerp co3naruns COMPRESSION, touno Takoii ke crimcok
BO3MOKHBIX 3HAYEHUI HOJIzKEH ObITh UCIOJb30BaH U 3€Ch.

e NBITS: Yucno 6ur Ha 3HaYeHHe MUKCETa B KAHATE WM BO BCEX KaHAIaX JAHHONO Habopa
mauabix. OOBIYHO MPUCYTCTBYET TOJBKO B CIydYasX HECTAHJAPTHOTO YHCJA OUT JJisi 3TOrO
THIA JJAHHBIX, Hanpumep, eciau 1-6urosbiit daitin TIFF npencrasien 8 GDAL B Buge GDT _ -
Byte.
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e INTERLEAVE: Tlpumenumo TOJbKO K HabOpaM JAHHBIX U MOXKET MPUHUMATL 3HAYCHUS
PIXEL, LINE unu BAND. MozkeT ObITh HCIOJIB30BAHO B KAYECTBE MOACKA3KU I HanboJjiee
3¢ PEeKTUBHOrO crIocodba TOCTyIa K JTAHHBIM.

* PIXELTYPE: Moxer ucnonb3oBarbes st Kanainos GDT  Byte (uiu coorBercByromux Ha-
6opos jganubix) u upunuMars 3nadenue SIGNEDBYTE, ykasbiatoliee Ha TO, 4TO 110JI0KHU-
TeJbHbIe 3HaUeHNs OT 128 10 255 MOIKHBI MHTEPIPETUPOBATHCA KaK OTPUTIATEIHHBIE OT -128
710 -1 11711 IPUJIOXKEHMI, YMEIOIIX 00pabaThiBaTh OAUTHI CO 3HAKOM.

2.1.4.3 Jowmen RPC

Homvern RPC comepkut MeTajlaHHble, ONUCHIBAIOIINE IE€OMETPHIECKYI0 MOE/b H300pakKeHus B
BHUJI€ TIOJIMHOMOB C parmoHaabubiMu Koadgdunuentamu (Rational Polynomial Coefficient). Dra
TeOMETPUYECKAs MOJIE]b MOXKET OBITh MCIOJIB30BAHA /IS TIEPECIETa MEXKIy KOOPAUHATAMU CTPO-
Ka/crombern u reorpaduuecKuMy KoopAuHaTaMu. Mo/eab onpenessercs CaeAyoMuMy 3aluCIMu:

« ERR_ BIAS: Omub6ka - ykj0H. YKJIOH CPETHEKBAIPATUIHOMN OMUOKN B METPAX IO TOPU30H-
TaTbHOM OCH Ui BCeX TOYeK m300pakenns (-1.0 ecliu HEM3BECTHO).

« ERR_RAND: Ommbka - ciayqaitnas. CpeaHekBajparndnas ciaydaiinas ommbOKa B MeTpax
10 POPUBOHTAILHOM OCU J1sl KaxK 10l Touku u3obpaxkenus (-1.0 ecsiu HeusBeCTHO).

 LINE OFF: Cmernenue CTpOKH.

* SAMP _OFF: Cwmernenne nukcesa.

* LAT OFF: Cmermenne reome3mnaecKkoil MMpOTHI.

* LONG_OFF: Cwmenienne reo/1e3n4ecKoii JOJIrOTHI.

« HEIGHT OFF: Cwmernenne reoie3udecKoi BbICOTHI.
 LINE SCALE: Macmirab cTpokwu.

* SAMP SCALE: Macmrab nukcesna.

* LAT SCALE: Macmrab reoie3naeckoil mupoThI.

* LONG_SCALE: Macmrrab reoie3ndecKoii JONTOTHI.

« HEIGHT SCALE: Macmrrab reoie3udeckoil BbICOTHL.

« LINE_NUM_COEFF (1-20): Yucnurenu ko3 dunuentos crpok. JIsaauars koadduimen-

TOB II0JIKHOMA B YUC/IHMTEse ypaBHeHUs N (pa3eeHbl IpobesiaMu).

« LINE DEN _COEFF (1-20): 3uamenarenu ko3ddunuentos crpok. Jsaauars koadduiu-
€HTOB TIOJIMHOMA B 3HAMEHATE e YpaBHeHus rn (pa3aeIeHbl Tpobeaamn).

« SAMP_ NUM COEFF (1-20): Yucaurenu koabdunuentos nukceneii. JIpaanars koadbdu-
UEHTOB MOJIMHOMA, B YUCJIUTE/IE YpaBHeHus cn (pa3/e/ieHbl pobesiaMu).

« SAMP DEN_COEFF (1-20): 3unamenaresu koddduimentos nukcesneil. Isaauars Ko3d-

dunmenToB MOJIMHOMA B 3HAMEHATee ypaBHeHus cn (pa3jesenbl npobesiamu).

OTU MO HANPAMYIO B3AThl U3 JIOKyMeHTa, mupemiaraiomiero noinepxkky RPC B GeoTIFF
(http://geotiff. maptools.org/rpc_ prop.html), koropslit B cBOI0O 04epenb Cielyer OUPELESEHUIO
NITF RPCO00B.
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2.1.4.4 omensr "xml:"

JIoboit nomen, ubé ums umeer npeduke "xml:", gBiasgercsa He 00bI9HON 6A30 METAIAHHBIX BUJA
uMsi /3HaUEeHNe, a eIUHBIM TOoKyMeHToM XML mpecTaBieHHbIM OTHON GOJIBINOH CTPOKOT.

2.2 Pacrposblit kaHaJ

Pacrpossiit kanan onmcbiBaercs B GDAL ¢ nomorpio kiacca GDALRasterBand. Ou we ob6si3aresib-
HO JIOJIPKEH TPEeACTaBIATh BCE m3obpaykenne. Hampumep, 24-6utnoe RGB-m306pazkenne TOIKHO
OBITH TIPEJICTABIEHO KaK HAOOp JAHHBIX C TPEMsl KAHAJIAMHU, 110 OJHOMY JJIsl KPACHOM, 3eJIEHOM 1
CUHEH KOMITOHEHTBI.

PacrpoBeiit Kana uMeeT Caeayionmue CBORCTBa:
e ITlupuna u BBICOTA B MHUKCEIAX U CTpoKax. OHM OyIyT TEMU YKe CAMBIMHU, YTO W IJIsi BCETO
HaboOpa JTAaHHBIX, €CJIN 3TO KaHAJ B IOJHOM pa3perieHunm.

e Tun manubix (GDALDataType). Ounun u3 semecrsennnix (Byte, Ulnt16, Int16, Ulnt32,
Int32, Float32, Float64), ninu komiekcubix tunos CInt16, CInt32, CFloat32, and CFloat64.

» Pasmep Gioka. Ilpennoururenpubiii (Haubosnee 3bdEKTUBHBIN) pazMep OJI0Ka JAHHBIX I
cunThiBauus. s n300paxkeHuit, XpaHAIIUXCSA TOCTPOIHO, ITO B OOJIBITHHCTBE CIy9IaeB Oy-
JIeT OJ[HA CTPOKA.

o CumcoK MeTaJlaHHBIX B BUJE LAp KJI04/3HadeHue B TOM ke ¢opmare, 4TO U i BCEro
HAOOpa, TAHHBIX, HO COMEPIKAIINX WHMOPMAIINIO, CIEMN(MUIHYIO I JAHHOTO KaHAJIA.

¢ Heobsi3arespHast CTPOKA ONMMCAHUS.

* HeobGsi3aresbublii MapKkep OTCYTCBUs JaHHBIX (CM. TakKe 3amuch Meraganubix NODATA -
VALUES j1s Habopa JAaHHBIX, COAEPKAIIUN MAPKEPbI OTCYTCTBUS JAHHBIX JJIs BCEX KaHa-
JIOB).

* Heobsi3arebHbIM KaHAJT MACKU, MAPKUPYIOMIWHA MTUKCEIbI, B KOTOPBIX JAHHBIE OTCYTCTBYIOT
unn npo3padubl. Cm. obcyxaenne RFC 15: Band Masks.

* HeoOs13aTe/IbHBIN CITUCOK KATEropwii (HampuMep, HA3BaHUE KJIaCCOB HA TEMATUYIECKOH Kap-
TE).

¢ HeobGst3aTebHble MUHEMAJIBHOE U MAKCUMAJILHOE 3HAYEHHE.

* Heobs3arenbabie KaguOPOBOYIHDBIE KOI(DDUIIMEHTDI /s Iepecdéra 3HadeHnit pacrpa B du-
3UYECKUE BEJIMYUHBI (HAPUMED, MEPEBOJ OTCUYETOB BHICOTHI B METPHI).

¢ Heobsi3arepHOe Ha3BaHuE eauHUIL u3Meperus. Hampumep, 910 mojie MOXKeT COAepKaTh €11~
HUIIBI W3MEPEHUs BBICOTHI [JIsi MOJEHN pesibeda.

¢ IlseroBasi murepnperarnus kanaja. Oaua n3:

GCI_Undefined: mo ymonvanuio, He OIpe/IeIEHO.

GCI _GrayIndex: onnmnounoe n3o0paskeHne B OTTEHKAX CEPOTO.

GCI _PaletteIndex: n3obpaxenne C 1[BETOBO MaJIUTPOIi.

GCI_RedBand: kpacuas kommorenta RGB- nian RGBA-u3o06parkennst.

GCI_GreenBand: 3enénas xommonenTta RGB- win RGBA-u3zo6paskenmust.

GCI_BlueBand: cuusas xommonenta RGB- niamn RGBA-u3o6paskenmsi.




10 Mopens nanabix GDAL

GCI_AlphaBand: anbda-kanan RGBA-u3o6pakenns.

GCI_HueBand: xomnonenTa nsera HLS-u300pazkenusi.

- GCI_SaturationBand: komnonenTta nacoimennoctn HLS-uz06paxkenus.

— GCI _LightnessBand: kommorenTa sipkoctn HLS-u306pazkenmsi.

— GCI_CyanBand: roay6as komnonenta CMY- nin CMYK-u3o06pazkenns.

— GCI_MagentaBand: nmypnypuas kommnoneara CMY- wiu CMYK-uzobparkenus.
— GCI_YellowBand: xénrag komnonenta CMY- nin CMYK-uzobparkenus.

— GCI_BlackBand: yépnas kommonenta CMY- win CMYK-uzobpazkenns.

» Tabsuua uperos (maauTpa), KoTopas OyAeT MoApOOHO ONUCAHA HUIKE.

* Nudopmanus 06 ymMeHbIEHHBIX 0630PHBIX W300paKeHusX (MMPaMUuIax).

2.3 Tabsmma 11BeToB

Tabmuma 1BETOB COCTOUT W3 HYJIS WJIM HECKOJILKUX 3AIMUCeil, OMUChIBAEMBbIX HA, sa3bike C B BHIE
CaeayIoeil CTPYKTYPBbI:

typedef struct

{

/- cepblil, KpacHbLi, rosxy60il umm user -/
short cl;

/- 3€JIEHBIH, MypPITypPHBIH WM SPKOCTH -/
short c2;

/- cuHUiL, JKEITHIA WM HACBIEHHOCTS -/
short c3;

/- anba-KaHAT WU YEPHBIH -/
short c4;
} GDALColorEntry;

Tabnuna uperos rakxke umeer unaukarop unrepunperanuu (GDALPalettelnterp), koropsiit yka-
3bIBAET HA TO, KaK napamerpbl cl/c2/c3/c4 10s12KHbI ObITH IPOUHTEPIPETUPOBAHBL IPUIOKEHUEM.
DTOT WHIMKATOP MOYKET MPUHUMATH CJIEIYIOIINe 3HAYEHUS:

GPI_Gray: Cuurars cl 3HaYeHreM B IpaJIaUsax Ceporo.

GPI_RGB: Cuurars cl KpacHbIM, c2 3eJ6HBIM, €3 cHHNM, a ¢4 --- anbda-KaHajioM.

GPI_CMYK: Cunrars cl rony0biM, €2 MypIypHBIM, €3 KEATHIM, c4 YEPHBIM.

GPI_HLS: Cuurars cl mperom, ¢2 sipKOCTHIO, €3 HACBIIIEHHOCTHIO.

st CBA3LIBAHMS LBETA C IIMKCEJIEM 3HAYEHHE STOrO IUKCEeJa UCIOJIb3YeTCs B KA4eCTBE MHJIEKCA
B TabJinle BETOB. JTO 3HAYMUT, YTO LBETA BCErda PACIOIAraloTCsd B TabJIKNIE HAYUHAL C HYJIEBOIO
MHJEKCA U JaJjiee 110 Bo3pacranuio. He cymecrByer mMexaHusMma JJisd [IPEIBAPUTEIBHOIO MACLITA-
OMpPOBaHUs 3HAUEHUH, TPEXK e, YeM Oymer mpuMeHeHa TabJIuIA IIBETOB.
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2.4 O63opHbIe M300parXKEHMsI

Kanan moxker comep:karh 0030pHbIe n30bpazkenus. Kazkmoe 0630pHOe H300pazkeHne MpeiCTaBIe-
HO B Buzie orgesabHoro Kanaina GDALRasterBand. Pazmep o630puoro uzobpaxenus (B repMuHax
CTPOK ¥ CTOJIONOB) OyAET OTINYATHCS OT GA30BOrO MOJHOPA3ZMEPHOTO PACTPA, OJHAKO reorpadu-
9eCKU OHU OyIyT TMOKPBIBATH OJIMH U TOT K€ PEruOH.

O0630pHbIe n306paZKeH s IPUMEHSIOTCS J1J1sl OBICTPOro OTOOPasKeHHsT YMEHBIIIEHHBIX KON PACTPA,
BMECTO TOr0, 4TOObL YUTATH IOJTHOPA3MEPHOE H300PAKEHHUE C MOCIEAYIONUM MACIITAOUPOBAHIEM.

Kanman rakxke obmagaer csoiicreom HasArbitraryOverviews, koropoe pasuo TRUE, ecau pactp
MOKeT ObITh 9PPEKTUBHO MPOIUTAH B JTIOOOM PA3PEIIeHNH, HO HE UMeeT Y6TKAX MHPAMUIATbHBIX
cnoés. Takumu cBoiicTBaMu 00J1/IAI0T HEKOTOPBIE AJTOPUTMbI KOJUPOBAHUS M300PaKEHUil ¢ 110-
morbio BIT® u BeliBIeToB, a TakKe U300parXKeHus, Oy IaeMble U3 BHEIIHUX UCTOYHUKOB (TaKWX,
kak OGDI), korja MaciTabupoBaHue MPOU3BOAUTCS Ha, YIAJIEHHON CTOPOHE.
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3.1 OtkpoiTre daiina

Ilepes Tem, KaKk OTKPBITH HAOOP JaHHBIX, HozepKuBaembliit GDAL, HeoOX01uMO 3aperucrpupo-
BaTh JpaiiBephl. s KaxKa0ro moaaepKuBaeMoro GpopMara CyIecTByeT OTIeNbHbIH npaiisep. B
GOJILIIIMHCTBE CJIyYaeB 3TO MOXKHO caeiarh ¢ nomomnibio dyukuun GDALAlRegister(), koropas
MBITAETCS 3aPErUCTPUPOBATH BCE U3BECTHBIE IPAWBEPDI, BKIIIOYAs T€, 9TO 3arPyKEHbI U3 JUHAMU-
YEeCKH MOArpyKaeMbix Mogyseii .so, ucnonb3ys GDALDriverManager::AutoLoadDrivers(). Uwme-
€TCsl BOBMOXKHOCTH OIPAHUYUTH HAOOD JPAllBEPOB, MOCTYIHBIX B HPHUJIOKEHUN; IPUMEPOM MOXKET
cayxuTh Ko Momyist gdalallregister.cpp.

Kak TOmpKO mApaiiBepsl 3apErnCTPUPOBAHBI, NPHUIOKEHWE JIOJPKHO —BbI3BATh  (DYHKIUIO
GDALOpen() amus orkpbitus Habopa gaHHblX. B kadecrBe napamerpoB (byHKUMs LPUHUMA-
eT Ha3BaHue Habopa maHubIX u pexum gocryna (GA ReadOnly wmu GA  Update).

Ha asbike C++:

#include "gdal priv.h"

int main()

{

GDALDataset *poDataset;
GDALAIlIRegister();

poDataset = (GDALDataset *) GDALOpen( pszFilename, GA ReadOnly );
if( poDataset == NULL )

Ha asbike C:

#include "gdal.h"

int main()

{

GDALDatasetH hDataset;
GDALAIlIRegister();

hDataset = GDALOpen( pszFilename, GA ReadOnly );
if( hDataset == NULL )

{
}

Ha s3pike Python:

import gdal
from gdalconst import *

dataset = gdal.Open( filename, GA ReadOnly )
if dataset is None:

Ecnmu GDALOpen() Bossparmaer NULL, 3T0 03Ha4aeT, 4TO onepaiys He yIaaach U 94TO COOOIIe-
HUst 06 ommbOKe 6buH nocaanbl ¢ nomorbio dbyrknnn CPLError(). Ecin Bl X0oTHTE yIpaBiasTh
MIPOIECCOM BBIZAYH IMOJB30BATENI0 COOOIIEHU 00 ommrbKax, TO 0OpaTUTEeCh K AOKYMEHTAIINN Ha,
dyukuuio CPLError(). Boobuie rosopsi, CPLError() npumensierca Bo Bcex kommonentax GDAL
JUIS BbLIA4YU cooOIeHuii 06 omubkax. 3ameruM Takzke, 4ro pszFilename He nosmkaa obs3aresibHO
ObiTh umeneMm daiina Ha GuzmgeckoMm HocuTesne (XoTs 00bIYHO 3TO Tak). MHTepuperanus 3Toro




3.2 Yrenne undopmanum 0 HaAOOpe JAHHBIX 15

rmapaMeTpa 3aBUCUT OT ApaiiBepa, 3To MoxkeT ObITh URL mim mMms ¢aitaa ¢ JOTOTHATEILHBIMI
mapaMeTpaMu, YIPaBJISIONMMHI MPOIECCOM dTeHus, Tub0 ueM-TO uHbIM. [loxkasyiicTa, He orpanu-
quBaiiTe TUATOrU BRIOOPA HAOOPA JAHHBIX J/Is OTKPBITH TOJIBKO JIUIID (paitmamu Ha (PU3NIECKAX
HOCHTEJISX.

3.2  Yrenue undopmalun 0 HabOpe JIAHHBIX

Kak 6bw10 onucano B paszgesie Mogenb ganabix GDAL, natop panaeix GDALDataset comepkur
CTIMCOK PACTPOBBIX KAHAJIOB, MOKPBHIBAIOIINX OJHY U Ty K€ TEPPUTOPUIO M WMEIOIIUX OIWHAKO-
Boe pasperierre. OH TaKKe COIEPKUT METAJAHHBIE, KOOPIUHATHYIO CHCTEMY, TeorpaduuecKyio
MPUBS3KY, Pa3Mep pPacTpa U HEKOTOPYIO JOMOJHUTEIbHYIO WHGMOPMAIIHIO.

adfGeoTransform[0] /* koopauEATA X BEPXHETO JIEBOTO Y
ra */

adfGeoTransform[1] /* mmpuna nuxcena */

adfGeoTransform|[2] /* moBopoT, 0, ectn n306pazkeHne op
HEeHTHPOBAHO Ha cesep */

adfGeoTransform|3] /* xoopauHaTa y BepXHEro JI€BOroO y
raa */

adfGeoTransform|4] /* moBopot, 0, ectu u306pazkeHue op
HEHTHPOBAHO HA ceBep */

adfGeoTransform[5] /* Beicora mukcesa */

Ecyim MbI XOTHM BBIBECTH HEKOTOPYIO 00ITyi0 nHAMOPMAINIO 0 HAOOpPE JAHHBIX, TO MOXKHO CIEIATh
CIIe Iy TOTIIEE:

Ha sa3pike C++:
double adfGeoTransform|[6];
printf( " Jdpaiisep: %s/%s\n",
poDataset->GetDriver()->GetDescription(),
poDataset- >GetDriver()->GetMetadataltem( GDAL DMD LONGNAME ) );
printf( "Pasmep %dx%dx%d\n",
poDataset->GetRasterXSize(), poDataset->GetRasterYSize(),
poDataset->GetRasterCount() );

if( poDataset->GetProjectionRef() != NULL )
printf( "IIpoeknus \"%s\"\n", poDataset->GetProjectionRef() );

if( poDataset->GetGeoTransform( adfGeoTransform ) == CE_None )

printf{ "Hauaso xoopaunar (%.6f,%.6f)\n",
adfGeoTransform[0], adfGeoTransform[3] );

printf( "Pasmep nukcena (%.6f,%.6f)\n",
adfGeoTransform(1], adfGeoTransform[5] );
}

Ha asbike C:

GDALDriverH hDriver;
double adfGeoTransform|[6];

hDriver = GDALGetDatasetDriver( hDataset );

printf( " Ipaiisep: %s/%s\n",
GDALGetDriverShortName( hDriver ),
GDALGetDriverLongName( hDriver ) );

printf( "Pasmep %dx%dx%d\n",




16 PykoBoacrBo mo ucnonszoanuio GDAL

GDALGetRasterXSize( hDataset ),
GDALGetRasterYSize( hDataset ),
GDALGetRasterCount( hDataset ) );

if( GDALGetProjectionRef( hDataset ) != NULL )
printf{ "IIpoekmums \"%s\"\n", GDALGetProjectionRef( hDataset ) );

if( GDALGetGeoTransform( hDataset, adfGeoTransform ) == CE None )
{
printf{ "Hauasuo xoopaunar (%.6f,%.6f)\n",
adfGeoTransform|[0], adfGeoTransform[3] );

printf( "Pasmep nukcena (%.6f,%.6f)\n",
adfGeoTransform[1], adfGeoTransform[5] );

Ha s3bike Python:

print */IpaiiBep: ’, dataset.GetDriver().ShortName,’/’, \
dataset.GetDriver().LongName

print *Pasmep ’,dataset.RasterXSize,’x’,dataset.RasterY Size, \
’x’,dataset.RasterCount

print 'IIpoexuus ’,dataset.GetProjection()

geotransform = dataset.GetGeoTransform()
if not geotransform is None:

print 'Hauano xoopamuar (’,geotransform[0], ’,’,geotransfo
rm(3],’)’
1 ? — b )0
) 9
print 'Pasmep nuxcena = (’,geotransform[1], ’,’,geotransform
[51,")

3.3 UYrenue pacTpoBoro KaHaJia,

OpHuM U3 cr10cobOB YTEHUsI PACTPOBBIX JaHHBIX ¢ nomoibio GDAL sBisiercs nmokaHa bHBIA 10-
crym. Ilpu 3TOM npu moc/te10BaTEIbHOM YTEHHH KAHAIOB JOCTYIIHBI METAJAHHBIE, ITApaMeTPhI OJ10-
KOB, & TaK¥Ke pasjndHas apyras wHdopmanus. Jlajee mpruBeIeHbl MPUMEPHI KOIA, N3BJIEKAOIETO
o6bekT GDALRasterBand u3 nabopa gannbix (kaab nymepyiores or 1 u 10 GetRasterCount())
¥ BBIBOJSIIETO HEKOTOPYIO HHGMOPMAIMIO O KAHAJIE.

Ha a3wpike C++:

GDALRasterBand *poBand;

int nBlockXSize, nBlockYSize;
int bGotMin, bGotMax;
double adfMinMax|2];

poBand = poDataset->GetRasterBand( 1 );

poBand->GetBlockSize( &nBlockXSize, &nBlockYSize );

printf( "Pasmep 6moxa %dx%d, tun gammerx %s, ColorInte

rp=%s\n",
nBlockXSize, nBlockY Size,
GDALGetDataTypeName(poBand->GetRasterDataType()),
GDALGetColorInterpretationName(
poBand->GetColorInterpretation()) );

adfMinMax[0] = poBand->GetMinimum( &bGotMin );

adfMinMax[1] = poBand->GetMaximum( &bGotMax );

if( ! (bGotMin && bGotMax) )
GDALComputeRasterMinMax((GDALRasterBandH)poBand, TRUE, adfMinMax);

printf( "Min=%.3fd, Max=%.3f\n", adfMinMax|0], adfMinMax][1] );

if( poBand->GetOverviewCount() > 0)
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printf( "Karanr cogepxxur %d 0630pHBEIX Hm306pa
xenuit.\n",
poBand->GetOverviewCount() );

if( poBand->GetColorTable() != NULL )
printf( "Kagrasr cogepxxur Tabnuny nsetos ¢ %

d zanucamu.\n",
poBand->GetColorTable()->GetColorEntryCount() );

In C:

GDALRasterBandH hBand;

int nBlockXSize, nBlockYSize;
int bGotMin, bGotMax;
double adfMinMax[2];

hBand = GDALGetRasterBand( hDataset, 1 );

GDALGetBlockSize( hBand, &nBlockXSize, &nBlockY Size );

printf( "Pasmep 6s0oxa %dx%d, tun ganubix %s, Colorlnte

rp=%s\n",
nBlockXSize, nBlockYSize,
GDALGetDataTypeName(GDALGetRasterDataType(hBand)),
GDALGetColorInterpretationName(
GDALGetRasterColorInterpretation(hBand)) );

adfMinMax[0] = GDALGetRasterMinimum( hBand, &bGotMin );
adfMinMax[1] = GDALGetRasterMaximum( hBand, &bGotMax );
if( ! (bGotMin && bGotMax) )

GDALComputeRasterMinMax( hBand, TRUE, adfMinMax );

printf( "Min=%.3fd, Max=%.3f\n", adfMinMax|0], adfMinMax[1] );

if( GDALGetOverviewCount(hBand) > 0 )
printf( "Karasr cogepxxur %d 0630pHBIX B306pa
xenuit.\n",
GDALGetOverviewCount(hBand));

if( GDALGetRasterColorTable( hBand ) '= NULL )
printf( "Kagmasr cogepxxur tabmuny nsetos ¢ %
d zanucamu.\n",
GDALGetColorEntryCount(
GDALGetRasterColorTable( hBand ) ) );

Ha s3pixe Python:

band = dataset.GetRasterBand(1)
print *Tun gaxuex’,gdal.GetDataTypeName(band.DataType)

min = band.GetMinimum()

max = band.GetMaximum/()

if min is not None and max is not None:
(min,max) = ComputeRasterMinMax(1)

print 'Min=%.3f, Max=%.3" % (min,max)

if band.GetOverviewCount() > 0:
print *Kanan comepzxkut ’, band.GetOverviewCount(), \

’ 0630pHBIX U300parkeHuii.’

if not band.GetRasterColorTable() is None:
print *Kanan coxepxxut tabauily nseTos C ',

band.GetRasterColorTable().GetCount(), ’ 3amucamn.’
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3.4 Yrenue pacTpoBBIX JIaHHBIX

Cy1ecTByeT HECKOJIBKO CII0COOOB YTE€HMs PACTPOBBLIX JAHHBIX, OJHAKO HauboJiee OOIIMM SBJISAETCS
ucnoab3osanue meroy GDALRasterBand::RasterIO(). Dror meron aBromaruyecku LPOU3BOAUT
KOHBEPTAIIUIO TUTIOB JAHHBIX, MACIITAOUPOBAHNE U BHIPE3KY obsacTu unrepeca. Craemyiommii Ko
YUTAET MEPBYIO CTPOKY NAHHBIX B 6ydep COOTBETCTBYIOIIEro pasmMepa, mpeobpa3oBbiBast UX MPU
3TOM B BEIIECTBEHHBIN TUN OAWHAPHON TOYHOCTH.

Ha aswpike C++:

float *pafScanline;
int nXSize = poBand->GetXSize();

pafScanline = (float *) CPLMalloc(sizeof(float)*nXSize);

poBand->RasterIO( GF_Read, 0, 0, nXSize, 1,
pafScanline, nXSize, 1, GDT_Float32,
0,0);

Ha asbike C:

float *pafScanline;
int nXSize = GDALGetRasterBandXSize( hBand );

pafScanline = (float *) CPLMalloc(sizeof(float)*nXSize);
GDALRasterIO( hBand, GF_Read, 0, 0, nXSize, 1,
pafScanline, nXSize, 1, GDT_Float32,
0,0);

Ha s3pike Python:

scanline = band.ReadRaster( 0, 0, band.XSize, 1, \
band.XSize, 1, GDT _Float32 )

3mech BO3BpalaeMast CTPOKa UMeeT TUI String, u comepKuT xsizex4d GallT BeNeCTBEHHBIX JAHHBIX.
Dra cTpoka MoxKer ObITh mpeobpazoBaHa B 06a30Bble THUIBI si3bika Python ¢ momomnibio Momysis
struct u3 crapmapTHOit OuOIMOTEKH:

import struct

tuple of floats = struct.unpack(’f’ * b2.XSize, scanline)

Bozos dynkiuu The RasterIO mpousBogurcest co ciemytomuMu apryMEHTAMU:

CPLErr GDALRasterBand::RasterlO( GDALRWFlag eRWFlag,
int nXOff, int nYOff, int nXSize, int nYSize,
void * pData, int nBufXSize, int nBufYSize,
GDALDataType eBufType,
int nPixelSpace,
int nLineSpace )

Bamerum, uro oaun u TOT Ke Bbr30B RasterIO() npumensiercs Kak jijis YTeHUsT, TAK U JJisl 3aIUCH,
B 3apucumoctu or 3uHadenus Guara eRWFlag (GF_Read wiu GF_Write). Aprymentsr nXOff,
nYOff, nXSize, nYSize ouucpiBaor OKHO pacrpa Jjisd 4reHus (MM 3aluch). DTO OKHO Heobsi-
3aTEJILHO JOJIYKHO COBIAJATh C TPAHUIIAMU CMEKHBIX OJIOKOB, OJHAKO CUYMTHLIBAHUE MOYKET OLIThH
6osiee 3P HEKTUBHBIM, €CJIM TPAHAIBI COBITAIAOT.

pData --- 310 ykazaresb Ha Oydep B namsaru, KyJa A0JZKHbLI ObITh IPOYUTAHbI (MM OTKY/Ia 3a-
nucanbl) ganable. akTuyeckuilt TUm 3Toro Oydepa J0MKeH COBNAIATH C TUTIOM, MEPEeIaBAEMBIM
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B napamerpe eBufType, nanpumep, GDT _Float32 wiu GDT _Byte. ®yukuusa RasterIO() Bo3n-
MEr Ha cebs mpeoOpa30BaAHME MEXK/Iy TUIIOM JAHHBIX Oydepa u TUIOM JaHHBIX KaHama. Obparure
BHUMaHHWE, 4TO IPU NPeoOPA30BAHUU BEIIECTBEHHBIX JaHHbIX B Iejbie RasterIO() okpyruiser B
MEHBIIIYI0 CTOPOHY, a €CJIM 3HAYEHNEe BBIXOINT 33 PAMKH JOIIYCTUMOIO [HAa30Ha, OHO TPeodbpasy-
ercs B Oumzkaiiiiee JIOIyCTUMOE 3HAYEHUE, DTO, HAIIPUMED, O3HAYAET, YTO 1IpU dTeHnn 16-OuTHBIX
nmannubix B 6ydep Tuma GDT _Byte Bce 3nadenust, mpesbimaoliuie 255 OyayT 0TOOparkeHbl B 3Ha-
venue 255, MacIITabUpPOBaHUsl TaHHBLIX He IIPOU30MaeT!

ITapamerpor nBufXSize u nBufYSize 3agaior pasmep 6ydepa. IIpu 3arpyske maHHBIX B HOJTHOM
pasperreHnu OH OyIeT COBMaJaTh C pa3MepoM okHa. OIHAKO I 3arpy3KW YMEHBITIEHHOTO 00-
30pHOrO U300pakeHus paszmep Oydepa MOKHO yCTAHOBUTH MEHBINNM, YeM pa3Mep OKHa. B 3Tom
ciyuae RasterlO() Gyzer ucnonb3oBaTh MoAXOAdNe 0030pHbIE W300paXKeHus (HUpaMULy) JJis
6osiee 3(pHeKTUBHOIO BBOJIA/BBIBOJIA.

ITapamerpsr nPixelSpace n nLineSpace 0OBIYHO paBHBI HYJIIO, YTO MPUBOAUT K HCIOJIH30BAHUIO
3HaveHuit o ymosdanuio. OIHAKO OHH MOTYT OBITH HCIIOJIB30BAHBI JIJI YIIPABJIEHUS TOCTYTIOM K
Oydepy JaHHBIX, TaBas BO3MOXKHOCTH YUTATh B Oydep, KOTOPHIit yKe COMEP:KAT APYTHe TAHHBIE,
qepeyst THKCeIH U CTPOKH.

3.5 3akpbiTHe HAOOpA JAHHBIX

Tloxanytiicra, nocrossaro moMuuTe, uTo 00HeKTHI GDALRasterBand mpunamiexxkar x cBoemy
HabOpy JAHHBIX W OHM HUKOLIA HE JOJIKHBI yIAJATHCS C MOMOIBIO omeparopa delete si3bika
C++. Habopsr ganasix GDALDataset MoryT ObITh 3aKPBITHI OO € MOMOIIBIO BHI30BA (DYHKITUH
GDALClose(), 1mbo ¢ ucnonb3osanuem oneparopa delete misa oobekra GDALDataset. JIo6oit Ba-
PHAHT IPUBEIET K KOPPEKTHOMY OCBOOOXKIECHUIO IMAMATH ¥ COPOCY HA JMCK BCEX HE3ANMUCAHHBIX
JTAHHBIX.

3.6 Crocobnr cozpannst daition

Hossbie daiinbr B popmarax, nogmepxkuaembix GDAL, MoryT ObITh CO3JAHBI B TOM CIydae, eciid
napaiieep dpopmara moaiep:kusaer co3ganue. CymecTByer IBa OCHOBHBIX Cocoba co3maTh gaii:
CreateCopy() u Create().

Cnoco6 CreateCopy npeanosaraer soi3os dyukimu CreateCopy() ¢ ykazanuem TpebyemMoro Japaii-
Bepa BBIXOTHOrO (popMaTa u mepegaieil HCXOTHOTO Habopa JaHHbIX, KOS KOTOPOTO J0IKHA ObITH
cozzana. Cunocob Create npeionaraer soi3oB Merosa Create() ¢ ykazanueMm HeOOXOIUMOrO Jpaii-
Bepa, a 3aTeM HeMOCPEICTBEHHOM 3alTChI0 BCEX METATAHHBIX W M300parKeHNsT COOTBETCTBYIONIMMHT
OT/IeTLHBIMU BbI30BaMu. Bce mpaitBepbl, KOTOPhIE MOTYT CO3/IaBATh HOBBIE (DAMIIBI, TTOIIEPIKUBAIOT
meron CreateCopy(), omnako He Bce nopaepxusaior meros Create().

s Toro, 9To0bl OUpee/nTh, KAKOI MeToJ, [O//IEPKUBAET KOHKPETHLIH JpaiiBep, MO2XKHO [IPO-
Beputh Mertamanubie DCAP CREATE u DCAP_CREATECOPY y ob6bekra mpaiieepa. Y6e-
murech, uro dyakuug GDALAlRegister() Oblia BbI3BaHA NPEXkK/E, Y€M BBI3bIBATH (DYHKIUIO
GetDriverByName(). B cienytoriem npuMepe Mbl 3alIpOCUM JPaiBEP U IPOBEPUM, HOAIEPKUBAET
s o Merosl Create() u/mmu CreateCopy().

Ha sa3pike C++:
#include "cpl string.h"
const char *pszFormat = "GTiff";

GDALDriver *poDriver;
char **papszMetadata;
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poDriver = GetGDALDriverManager()->GetDriverByName(pszFormat);

if( poDriver == NULL )
exit( 1 );

papszMetadata — poDriver->GetMetadata();
if( CSLFetchBoolean( papszMetadata, GDAL DCAP_ CREATE, FALSE ) )
printf( " Ipaiieep %s nogmepxusaer meroxm Create().\
n", pszFormat );
if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATECOPY, FALSE ) )
printf( " Ipaiisep %s nonnepxkusaer meros CreateCopy
()-\n", pszFormat );

Ha aspike C:

#include "cpl string.h"

const char *pszFormat — "GTiff";
GDALDriverH hDriver = GDALGetDriverByName( pszFormat );
char **papszMetadata;

if( hDriver =—— NULL )
exit( 1 );

papszMetadata = GDALGetMetadata( hDriver, NULL );
if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATE, FALSE ) )
printf( " Ipaiisep %s noxnepxkusaer meron Create().\
n", pszFormat );
if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATECOPY, FALSE ) )
printf( " Ipaiisep %s nopnepxusaer meron CreateCopy
()-\n", pszFormat );

Ha s3pike Python:

format = "GTiff"
driver = gdal.GetDriverByName( format )
metadata = driver.GetMetadata()
if metadata.has key(gdal DCAP CREATE) \
and metadata[gdal. DCAP _CREATE] == "YES:
print ’dpaiisep %s nopnepxusaer meron Create().” %
format
if metadata.has key(gdal. DCAP CREATECOPY) \
and metadata|gdal. DCAP _CREATECOPY| == "YES”:
print *IpaiiBep %s moazep:xusaer meror CreateCopy()
. % format

3ameTnM, 9T0 HEKOTOPBIE JPAXBEPHI MOI'YT TOJIBKO YATATH JAHHbIE U HE MOJIEPKUBAIOT HA METOJ
Create(), au CreateCopy().

3.7 MUecnonbzosanue meroga CreateCopy ()

Ucnonn3osanne meroga GDALDriver::CreateCopy() TpuBHaIBHO, TTOCKOIBKY GOJIBITIAS YaCTh WH-
dopMarmn YuTaeTcsd U3 BXOAHOTO HAabopa maHHbIX. Tem He mMenee, MeTom mMO3BOISET MEPEIABATH
mapaMeTpbl, crieludWIHbIE I CO3/IaBAEMOr0 BBIXOIHOTO GOpPMATa, & TAK¥KE MMEET BO3MOKHOCTH
0TODOpAXKATH XOJI, POIECCa KOMMUPOBAHUS TOTh30BaTe0. IIpocreiiimas onepanusi KOMUPOBAHUS W3
daitna ¢ umenem pszSrcFilename B wHoBbIi (aitn pszDstFilename ¢ mapamerpaMu 1mo yMor9anuio
u B opmare, jgpaiiBep KOTOPOro ObUI MPEABAPUTEILHO BHIOPAH, MOXKET BBIJIS/IETH CJIELyTOIIUM
obpazoMm:

Ha a3wvike C++:
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GDALDataset *poSrcDS =
(GDALDataset *) GDALOpen( pszSrcFilename, GA ReadOnly );
GDALDataset *poDstDS;

poDstDS = poDriver->CreateCopy( pszDstFilename, poSrcDS, FALSE,
NULL, NULL, NULL );
if( poDstDS != NULL )
delete poDstDS;

Ha aswike C:

GDALDatasetH hSrcDS = GDALOpen( pszSrcFilename, GA ReadOnly );
GDALDatasetH hDstDS;

hDstDS = GDALCreateCopy( hDriver, pszDstFilename, hSrcDS, FALSE,
NULL, NULL, NULL );
if( hDstDS != NULL )
GDALClose( hDstDS );

Ha s3pixe Python:

src_ds = gdal.Open( src_ filename )
dst_ds = driver.CreateCopy( dst_filename, src_ds, 0 )

Bamerum, uro meron CreateCopy() Bosspamaer HaGOP JAHHBIX, IPUTOJHbIH [JIs 3aIIUCU W OH JI0JI-
2KeH OBITh COOTBETCTBYIONIAM OOPA30M 3aKPBIT 711 3aBEPIIeHHs 3AMUCH U COpOCca TAHHBIX HA IHUCK.
B cirygae s3bika Python sro npousoitnér asromarudecku, korga "dst _ds" eiiiger usz obsacru Bu-
numocru. 3uadenne FALSE (unu 0), ucnonssyemoe misa napamerpa bStrict, ciemyrorero cpasy 3a
uMeHeM BBIXOIHOro Habopa manubix B Borzose CreateCopy(), nokaswisaer, uro CreateCopy() mos-
JKEH 3aBEpIINTHCs 0e3 (paTaabHOM OIMMMOKH JaykKe B CJIydae, eCJIU CO3aaBaeMblii Habop JAHHBIX HE
MOKeT OBITh MAEHTUYIEH BXOTHOMY Habopy. Takoe MOKeT MpOoW30iiTH, HAIIPUMED, MOCKOIbKY BbI-
XO/HOH (hOpMAT HE MOAAEPKUBACT TUI JAHHBIX BXOTHOTO (POPMATA, UM HOTOMY, UTO BBIXOITHOMN
dopMarT He MOmIEePKUBAET TeOrpadUIeCKyI0 MPUBSI3KY.

Boutee ciioxkubii cimydaii MOKeT BKIIIOYATh YKA3aHWE TAPAMETPOB JJis CO3/IaHUs BBIXOIHOTO (haiiia
Y UCIIOJIb30BAaHNE WHIUKATOPA X013 PabOThI:

Ha aspixe C++:
#include "cpl string.h"
char **papszOptions — NULL;

papszOptions = CSLSetNameValue( papszOptions, "TILED", "YES" );
papszOptions = CSLSetNameValue( papszOptions, "COMPRESS", "PACKBITS" );
poDstDS = poDriver->CreateCopy( pszDstFilename, poSrcDS, FALSE,
papszOptions, GDALTermProgress, NULL );
if( poDstDS != NULL )
delete poDstDS;
CSLDestroy( papszOptions );

Ha sasbike C:
#include "cpl string.h"
char **papszOptions — NULL;

papszOptions = CSLSetNameValue( papszOptions, "TILED", "YES" );
papszOptions = CSLSetNameValue( papszOptions, "COMPRESS", "PACKBITS" );
hDstDS = GDALCreateCopy( hDriver, pszDstFilename, hSrcDS, FALSE,
papszOptions, GDALTermProgres, NULL );
if( hDstDS != NULL )
GDALCIose( hDstDS );
CSLDestroy( papszOptions );
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Ha s3pike Python:

src_ds = gdal.Open( src_ filename )
dst ds = driver.CreateCopy( dst_filename, src_ds, 0,
[ 'TILED=YES’, 'COMPRESS=PACKBITS’ | )

3.8 MHcnonbzoBanue meroma Create()

B Tex ciydasx, KOTJa Bbl HE IPOCTO IKCIOPTHUPYETE CyIecTByonmii ¢dbaiin B HOBbIH (hopmar, Mo-
xkeT ObiTh Heobxomumo npumenutb mMeroq GDALDriver::Create() (Kpome 9TOro HECKOJIBKO MHTE-
PECHBIX BAPHAHTOB BO3MOKHBI ITPH MCTIOIB30BAHUA BUPTYATBHBIX (hailioB min (Haiiios B TAMSTH).
Meroz Create() upunumaer ClIMCOK LapaMeTpoB, HOXoxkuii Ha Takoii ke s CreateCopy(), oanako
pa3Mepbl n300pazkeHnsl, YUCA0 KAHAJIOB M THUII JAHHBIX JOJIZKEH ObITh 33/IaH HEIOCPEICTBEHHO.

Ha asbike C++:

GDALDataset *poDstDS;
char **papszOptions — NULL;

poDstDS = poDriver->Create( pszDstFilename, 512, 512, 1, GDT _Byte,
papszOptions );

Ha aspike C:

GDALDatasetH hDstDS;
char **papszOptions = NULL;

hDstDS = GDALCreate( hDriver, pszDstFilename, 512, 512, 1, GDT _Byte,
papszOptions );

Ha s3pixe Python:

dst ds = driver.Create( dst filename, 512, 512, 1, gdal. GDT _Byte )

Kak Tonpko HAOOP JAHHBIX OyIeT yCIIEITHO CO3/aH, BCe HEOOXOANMbIE METAJAHHBIE U COOCTBEHHO
n300pazkeHue JOJXKHLI ObITh 3anucanbl B ¢aiin. KoHkpernas peanusaius O4€Hb CHILHO 3aBUCHT
OT 3aJ1a4M, HO B IIPOCTEHIIEM CJIydae, BKIYAMOIIEM 3alUCh IPOEKIUH, TeorpaduiecKoil IpUBA3KU
1 PacTpoBOrO M300parKEeHUsi, MOKET BbIIJIAIETh TAK:

Ha azbike C++:

double adfGeoTransform[6] = { 444720, 30, 0, 3751320, 0, -30 };
OGRSpatialReference 0SRS;

char *pszSRS_WKT = NULL;

GDALRasterBand *poBand;

GByte abyRaster[512%512];

poDstDS->SetGeoTransform( adfGeoTransform );

0SRS.Set UTM( 11, TRUE );
0SRS.SetWellKnownGeogCS( "NAD27" );
oSRS.export ToWkt( &pszSRS_WKT );
poDstDS->SetProjection( pszSRS_ WKT );
CPLFree( pszSRS_WKT );

poBand = poDstDS->GetRasterBand(1);
poBand->RasterIO( GF_Write, 0, 0, 512, 512,
abyRaster, 512, 512, GDT_Byte, 0, 0 );

delete poDstDS;
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Ha aspike C:

double adfGeoTransform[6] = { 444720, 30, 0, 3751320, 0, -30 };
OGRSpatialReferenceH hSRS;

char *pszSRS_ WKT = NULL;

GDALRasterBandH hBand;

GByte abyRaster[512%512];

GDALSetGeoTransform( hDstDS, adfGeoTransform );

hSRS = OSRNewSpatialReference( NULL );
OSRSetUTM( hSRS, 11, TRUE );
OSRSetWellKnownGeogCS( hSRS, "NAD27" );
OSRExportToWkt( hSRS, &pszSRS  WKT );
OSRDestroySpatialReference( hSRS );

GDALSetProjection( hDstDS, pszSRS_ WKT );
CPLFree( pszSRS_WKT );

hBand = GDALGetRasterBand( hDstDS, 1 );
GDALRasterIO( hBand, GF_ Write, 0, 0, 512, 512,
abyRaster, 512, 512, GDT _Byte, 0, 0 );

GDALCIose( hDstDS );
Ha s3pike Python:

import Numeric, osr
dst_ds.SetGeoTransform( [ 444720, 30, 0, 3751320, 0,-30 | )

srs = osr.SpatialReference()

srs.SetUTM( 11, 1)
srs.SetWellKnownGeogCS( "NAD27” )
dst_ds.SetProjection( srs.ExportToWkt() )

raster = Numeric.zeros( (512, 512) )
dst_ds.GetRasterBand(1).WriteArray( raster )
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Select language: [English][Russian|[Portuguese]

GDAL - 310 6ubimoTeka Jjisi pabOThl ¢ PaACTPOBBIME reorpadpuueckumu gopmaramu paitaios
marubrx. GDAL pacnpocrpansiercs Open Source Geospatial Foundation na yciaoBusix juineH3un
X/MIT , To ecTb sBjIsIETCS POEKTOM C OTKPBITHIM HCXOAHBIM KozoM. Kak 6Gubnuoreka GDAL
[PEJI0CTABIISET BbI3bIBAOIIEMY [IPUJIOKEHUTO eUHYI0 0000OMIEHHYIO MOIeNb JaHHbIX (cTp. ?77) aJis
Beex moiepxuBaeMbix (popmaros daitios pannbix. [Tomumo sroro B cocta GDAL Bxonur nabop
BCIIOMOTATEIHHBIX TPOTPAMM, BBI3BIBAEMBIX W3 KOMAHIHOW CTPOKU, NI TPeoOpa30BaHus u 00pa-
6orkn manHbix. Omncanne Boimycka GDAL/OGR 1.5.1 (mapr 2008) MOXKHO HafiTH HA CTpaHWIE
HOBOCTE}A.

Ceazannaga ¢ GDAL 6ubmuoreka OGR (MCxommbie TEKCTHI KOTOPOH MOCTABJISAIOTCS BMECTE C
GDAL) npenocraB/iger cXoQHble BO3MOXKHOCTH Jjis pabOThI C BEKTOPHBIMHU JaHubiMu. Ha crpanu-
e OOHOBJIEHUH BBI CMOXKeTe HafiTu onucanne Bepcuu 1.3.1; BoiryienHo# B okTsiOpe 2005 1.

Tnasuas crpanuua: http://www.gdal.org

3arpysuts: ftp at remotesensing.org, http at download.osgeo.org.

4.1 JlokymeHTalus JIJisl TIOJIh30BaTE e

e Bukwu - JIokymMeHTAIMs U COBETHI, TIPEIOCTABIEHHBIE TOJb30BATEIAME U Pa3pabOTINKAMHU.
* Barpysurb --- [oroBbIe ucnoNHIEMbIE (DANITIBIL.

e TlonpepxuBaembre GOPMATHI.

e Bemomorarensubie mporpammbl GDAL.

« GDAL FAQ.

* Mogennb manabeix GDAL.

* Coobmecreo GDAL/OGR u yupasienue npoekToMm.

e Comcku KOMIaHW, TPEIOCTABIAIONUX YCIyru ¢ ucnosib3oBanuem GDAL.

¢ BraromapmocTn.

¢ IIporpammuoe obecnedenue, ucnoabdyomnee GDAL.

4.2  JlokyMeHTalus JJisi pa3pabOTINKOB

* Coopka GDAL u3 UCXOIHBIX TEKCTOB.

e 3arpy3uTh UCXOIHBIE TEKCTHI.

e Omucanue mporpaMMHOro uHTepdeiica

* PykoBoactso mo ucnosnb3osannio GDAL

* PykoBoacrso no wanucanuio gapaiisepos GDAL

¢ PyKOBOICTBO MO MCIOMB30BAHUIO HHTEPdEiica TpaHchOpMaIny
* Pykosoacrso no OGRSpatialReference

e gdal.h - uarepdeiic GDAL nya a3wika C.
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* GDALDataset
* GDALRasterBand
* GDAL ginsa Windows CE

4.3 Koudepenius

4.4 Cnucok pacChLIKQ

s orciesknBaHusi OCHOBHBIX coObITHil B pa3paborke GDAL/OGR npeana3zHauen HeGOIBIION 1O
00béMy criucoK pacchuiku gdal-announce.

Jas obcyKaeHusl mpolecca pa3paboTKH ¥ BOMPOCOB TO wucmonab3osanuio GDAL wu cea-
3aHHBIX C TPOEKTOM TEXHOJOTHH CylnecTByeT crncok pacchikn gdal-dev@lists.osgeo.org.
Ioanucarbcss ¥ MPOCMOTPETH  apXUBLI  PACCBUIKM ~ MOXKHO HA  CHEUaJbHON  CTpa-
aune. CHOUCOK  DPaCChUIKM — TakKyKe JOCTYEH B  PeKMMEe TOJbKO JiUld  YTEHUs [0
uporokoiay ~ NNTP  news://news.gmane.org/gmane.comp.gis.gdal.devel u no HTTP
http://news.gmane.org/gmane.comp.gis.gdal.devel.

Meuorux nosnb3osareseit u pazpaboraukos GDAL/OGR, yacro moxuo naiitu va IRC kanane gdal
cepsepa irc.freenode.net.

4.5 Oruyérnl 00 omubdbrax

06 ommbkax GDAL M0kHO COOOUIUTH, U MPOCMOTPETH TPU TOMOIIH cucTeMbl Trac.

4.6 UMurepdeiicol jijist pa3jMyuHbIX S3bIKOB HPOIPAMMUPOBaHUST
Bor moxkere ucnosbzoBars GDAL/OGR u3 cienymomux a3bKOB IPOrPAMMUPOBAHKS:

* Perl

¢ Python

* VB6 Bindings (ze ucnonssyer SWIG)

e Marepdeiic aasa R, cozgannsiit Timothy H. Keitt.
* Ruby

* Java

e C# / .Net




