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Mosyesin nannbix GDAL

Hacrosiiuii IoKyMeHT OIUCHIBAET MOJIEJIb JaHHBIX, IpuMeHseMyo 6udanorekoit GDAL: pasHoBumHOoCTH
nadOpMaIU, KOTOPas MOXKET COIepXKaTbCd B UCTOUYHMKaX JaHHbIX GDAL, a TakxKe X CeMaHTHKA.

2.1 Habop maHHbIX

Ha6op nanubix (npezacrasisiembii kiaaccom GDALDataset) cocTonT u3 CBsSI3aHHBIX PACTPOBBIX KAHAJIOB, &
TaKKe HEKOTOPOI JIONOJIHATETHHOM nH(MOpMaIuu, ob1eil /st Bcero Habopa. B yacrHocTH, HAOOD JaHHBIX
UMeeT nousgTre pazMepa (IIUPUHBL U BHICOTHI ), 001IIeM Jist Beex KanasioB. Hafop JaHHblX TakzKe 0TBe9IaeT
3a reorpaduUeckyio MPUBA3KY U yKa3aHWe KOOPAMHATHON CHCTEMBI, TAK¥Ke ODIMUMU JIJI BCEX KAHAJIOB.
Cam HabOp JAHHBIX MOYKET UMETh aCCOUUPOBAHHBIA KOMILIEKT METaAHHBIX: CIIUCOK AP KJII0Y /3HadeHne
B ¢popme ASCIIZ crpok

3amerum, uro Habop ganabix GDAL m Mojeb pacTpoBBIX KaHAJIOB U3HAYAILHO Oa3UpPyeTcst Ha CIeIn-
dukamu peryisipHbIX TOKPBITHI KoHCOprmyMa OpenGIS.

2.1.1 Cucrema KOOpauHAT

Teorpaduveckne KOOpAUHATHBIE cUCTEMBI IpecTaBisiores B Buje ¢ctpok OpenGIS WKT (Well Known
Text). Takas cTPOKa MOKET CONEPIKATD:

+ Ob1miee Ha3BaHUE KOOPUHATHON CHCTEMBI.

» HazBanwme reorpaduaeckoit KOOPANHATHON CHCTEMBI.

» Unenrudukarop cucTeMbl KOOPIUHAT.

» Hassanwue smumconsa, 60/bInas MOJIyOCh, CXKATHE.

+ Haspanne Haua/IbHOrO MEpUIAHA W €r0 CMEIEeHNe OTHOCUTEILHO | pUHBUYCKOTO.

» Haspanue npoeknuu (Hanpumep, Transverse Mercator).

+ Crmcok mapaMeTpoB NpOoeKnun (HAIPUMED, HOJIOYKEHNE 0CEBOI0 MEPUIMAHA).

» HasBaHue equHUI| n3MepeHUs] ¥ MHOXKHUTEIb JIJIsI [TI€PEX0/ia K MeTpaM WJIU PaIuaHaM.

« HazBanwus u HOpSIJIOK CJIEIOBAHUS KOOPIUHATHBIX OCeil.

+ Kojpr jiy1st BBITIENIEPEUNCIEHHBIX TTAPAMETPOB TI0 TIPEIONPEICIEHHBIM TabJINIAM, TaKIM, KaK Tab-

el EPSG.

JomoHuTE/IbHBIE CBEIEHNS 00 OIPEIESICHUSIX KOOPINHATHBIX cucTeM ¢ rmomoribio ctpok OpenGIS WKT
n crocobax paboThl ¢ HUMU MOXKHO HallTH B pas/iesie osr_tutorial, a Tak»ke B JIOKYMEHTAIIUN Ha KJIACC

OGRSpatialReference.



4 Mogeinb nanabix GDAL

Koopaunarnas cucrema, sosspamiaemas merogom GDALDataset::GetProjectionRef() onuceiBaer reome-
3UYECKUe KOOPIUHATHI, OIPee/ieMble C IIOMOIIBI0 MATPUILl adhGUHHOrO Ipeobpa3s0BaHus, BO3Bpalllae-
moit dyrkuumeit GDALDataset::GetGeoTransform(). Koopaunarhast cucrema, Bosspaimaemasi MeTogoM G-
DALDataset::GetGCPProjection() onucbiBaer reome3anveckue KOOPAUHATHI HA3EMHBIX KOHTPOJIBHBIX TO-
4ek, crucok Koropeix gaér meron, GDALDataset::Get GCPs().

Bamernm, uro mycras crpoka ("), Bo3Bpamaemasi B KauecTBe OIpeJeJIeHHs] KOODJAUHATHON CHCTEMBI,
03HAYAET OTCYTCTBHE MH(MOPMAIUN O KOOPIUHATHON CHCTEME.

2.1.2  Addunnoe npeodbpazoBaHme reoIe3NICCKIX KOOPINHAT

CymectByer nBa criocoba 3aJ1aTh CBA3b MEXK/y TOYKAMH pacTpa (B TEDMHUHAX CTPOKA,/CTOJIOEI) 1 reojie-
3UYeCKUMU KoopanHaTaMu. 1lepBriil 1 Hanbojiee 9acTo UCIOJIB3yeMbIil — 3T0 adduHHOE Tpeodpa3zoBaHue.
Bropoit npeamnosaraer ucnoib30BaHNEe HA3EMHBIX KOHTPOJIBHBIX TOYEK.

Matpuia adpGUHHOrO Ipeodpa30BaHusi COCTOUT U3 MIECTU KOI(MPUIIMEHTOB, BO3BPAIaeMbIX MeToaoM G-
DALDataset::GetGeoTransform(), koropast oroGpazkaer CTPOKY /CTOIGEI B IPOCTPAHCTBO I'e0Ie3NIECKIX
KOODIWHAT IO CJIEAYIOMEMY COOTHOIIEHUIO:

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

B ciyuae m30o0parkeHuil, BepxXHsis paMKa KOTOPBIX OPHEHTHpPOBaHa Ha cesep, Koabdunuentsr GT(2) u
GT(4) pasubl mysto, GT(1) pasen mupure nukcena, a GT(5) — ero seicore. Koopaunars! (GT(0),GT(3)
3a/IAI0T TIOJIOYKEHHEe BEPXHETO JIEBOTO yTJIa BEPXHErO JIEBOTO TIHKCEa PACTPA.

3ameTnM, UTO KOODAMHATHI CTPOKa/cTosber MoryT npuHuMaTh 3Hadenus: ot (0.0,0.0) B BepxHEM JeBOM
YLy BEPXHETO JIEBOrO THKCesa 10 (IUPHUHA B IIUKCEJIaX,BbICOTA B NHMKCEJIaX) B IPABOM HIDKHEM YIJLy
[IPABOr0 HUXKHEro muKcesa. 110JIoKeHne MeHTpa BEPXHEro JIEBOro MUKCea B TEPMUHAX CTPOKa,/cToJberr
Gyaer, Takum obpasom, (0.5,0.5).

2.1.3 Hazemnsie kourposbabie Toukn (Ground Control Points, GCPs)

Habop jaHHBIX MOXKET MMETh CIUCOK KOHTPOJIBHBIX TOYEK, CBA3LIBAIONIMX OJHY HMJIU HECKOJBKO TOYEK
pacTpa ¢ UX reoe3nIecKuME KOOpaIuHaTaMu. Bce KOHTPOJIbHBIE TOUKHU 3aJaHbl B OJHON M TO 7K€ KOOp-
JMHATHOM cucreMe, Bo3spainaemoii merogom GDALDataset::GetGCPProjection(). Kaxgas kourposibHas
rouka (ommceiBaemas KiaccoM GDAL  GCP) comepkur ciemyroinee:

typedef struct

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

} GDAL GCP;

Crpoka pszld pomkHa GBITH YHUKAJBHBIM (M, 9aCTO, HO HE BCErJA, YUCIOBBIM) HIEHTU(MDUKATOPOM st
KOHTPOJIBHOU TOYKE B CIIMCKE TO4YeK JaHHOoro nabopa. pszInfo — 310 0OBIYHO mycTasi CcTpOKa, HO OHA
TaKKe MOYKET COJIEPKATH JII0OOI BCIIOMOTATEIbHBIN TEKCT, OTHOCSINUNCA K JTaHHOU TOYKe. TeopermdecKn
9TO IOJIE MOXKET TAKIKe COIEPXKATH MAIUHHO YATAEMYI0 NH(MOPMAIMIO O CTATyCe JAHHOI TOYKHU, OTHAKO
B HACTOAMIUIT MOMEHT 3Ta BO3MOXKHOCTDH HE peaJli30BaHa.

Koopaunarsr (dfGCPPixel, dfGCPLine) 3anator nosnoxenune Touku Ha pacrpe. Koopaunars: (dfGCPX,
dfGCPY, dfGCPZ) 3asai0T COOTBETCTBYIOILYIO IIPUBSA3KY TOYKHU K NeOIE3UIECKUM KOODIMHATAM (KOOp-
JAuHaTa Z 4acTo ObIBaeT HyJIEM).

Hoxkymenranus no RU. ITocinenune nuamenenusi: Br 10 Cen 2013 11:09:34. Cospano cucremoii Doxygen



2.1 Habop smaHHbIX 5

Mogeinb panabix GDAL He comepKuT MexaHu3Ma peodpa30BaHuUsl, TOJIY 9a€MOT0 U3 KOHTPOJIHHBIX TOYEK,
— 9TO OCTABJIEHO JIJIsT IPUJIOXKEHUIT GoJiee BBICOKOTO YpoBHS. OOBIMHO JIJIsl 3TOI0 IMPUMEHSIIOTCS TTOJTUHOMBI
or 1-ro 10 5-roO MOpsJIKAa.

O6braHO HAGOP JAHHBIX comepkKuT Jubo adduuHoe MpeobpaszoBanue, JUOO0 KOHTPOJIbHBIE TOYKH, JTUOO
HOYero. B peikux ciydasix MOXKET HPHCYTCTBOBATH W TO, W JPYroe, TOTJA HE OIPEJIEJIEHO, KAKOW u3
CIIOCOOOB MMEEeT IIPENMYIIECTBO.

2.1.4 bBa3za meraaHHLIX

Merasanable — 9TO BCIIOMOraTesbHbIE JaHHbIE, XPaHsIUecsd B BHJE lap KJod/3nadenue. UIx cocras
onpejeisiercss (POpMaTOM XpaHEHWs JAHHBIX M NpUJIoXKeHueM. KJio4un 10JKHBI ObITh "mpaBuibHbIMET"
JiekceMaMu (6€3 MPOGEJIbHBIX U CHEUAJbHBIX CUMBOJIOB). 3HAYEHUS MOI'YT UMETh JIOOYIO JJIMHY U CO-
JiepKaTh JII00bIe CUMBOJIBI, 38 UCKJI0YeHneM HysieBoro cumBosia ASCII.

MexaHu3M yrpaBieHns METaIaHHBIMH I1JI0XO ONTUMHU3IUPOBAH /I paOOTHI ¢ O4eHb OOIbIINMHU HJIOKaMU
nanubiX. OHaKo paboTa ¢ MeTajaHHbIME, peBbimamumu B pasMmepe 100KiB ckopee Bcero npusesér K
CHMKEHUIO ITPOU3BO/IUTETBHOCTH.

Hexoropnie ¢popMaTsl JaHHBIX COAEPKAT COOCTBEHHYIO 0a3y MeTaIaHHbIX, ApaiiBepbl Apyrux HopMaToB
MOTYT OTOOparkaThb MOJs, CreruduIHbIe /I JAHHOTO (opMaTa, B 3alMCH 0a3bl MeTaTaHHbIX. Harmpu-
Mep, apaiiep TIFF BosBpaimaer coepKuMoe HEKOTOPBIX HH(MOPMAIMOHHBIX TETOB B BUJIE METaJAHHBIX,
BKJIIOYAs TI0JIE JaTa,/BpeMs, KOTOPoe OyIeT BhINJIAIeTh KaK:

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

MeraiaHable BbIIEJIEHBI B UMEHOBAHHDIE IPYIINbBI, Ha3bIBaEMbIE JIOMeHaMU. Ba30BbIi JIOMEH He UMeeT uMe-
uu (NULL wuam ""). CymiecTByer HECKOJIBKO CHEIMUAJbHBIX JTOMEHOB, CJIYYKAIIUX OIPEICTCHHBIM IEJIsIM.
3aMeTuM, 9TO B HACTOAIIUI MOMEHT He CyIIEeCTBYeT CIocoba IIePeYUuCIUTh BCE IOMEHbI, JIOCTYIIHbIE JJIs
IAHHOTO O0BEKTa, OJHAKO IPHUJIOXKEHHE MOXKET IIPOBEPHUTH JIOCTYIIHOCTD JIIOOOr0 IOMEHA, KOTOPBIA OHO
yMeeT 00pabaThIBaTh.

Cremyromiue 3amIncu METAJAHHBIX UMEIOT YETKO OMPEIEIEHHYI0 CEMAHTHKY B OA30BOM JOMEHE:

« AREA OR_POINT: Ilpunumaer 3uauenue "Area" (mo ymosuanumio) min "Point". TTokasbisaer,
YTO 3HAYEHUE [HUKCesa JHO0O0 COOTBETCTBYET CPEHEMY 3HAUEHWIO JAHHOW BEJMYUHBI 110 BCeil 06-
JIACTH, 3aHUMAEMOI IIHKCeJIeM, JIHOO IIPEJICTABIIACT TOYEYHOEe 3HAYEHUE B IIEHTPE HHUKCeIa. JTO He
BJIUSIET HA WHTEPIPETAINIO Te0rPaQUIeCKOl IPUB3SIKN, KOTOPas OCTAETCSI CBI3ANHOM ¢ IPANNIAMI
[AKCEIA.

« NODATA VALUES: Crucok pasje/iéHHbIX TpobesiaMy 3HAYeHIH 0603HAYAIONINX IPU3HAK HA OT-
CYTCTBUSI JaHHBIX. YHCII0 IHKCeeil B CIIMCKe COOTBETCTBYET YHCIY KAHAJIOB B HAbOpe JMaHHbIX. [Ipn
TaKOM CIIOCOGE yKa3aHHUs OTCYTCTBUSI JAHHBIX IMHMKCEJb CIUTACTCS MYyCTBIM TOIJIA UTOJIBKO TOTIA,
KOTJIa €CJIM BO BCEX KAHAJAX €ro 3HAYeHHe COBIAJaeT COOTBETCTBYOIEeMy Toso B crrcke NOD-
ATA VALUES. Dra 3anuch moka He OYeHb MIUPOKO MCIOTB3YETCs IpaiiBepaMu, aJrOpUTMaMUA 1
BeroMmoraresibabiMu Tporpammamu GDAL.

« MATRIX REPRESENTATION: IToka3biBaet, B KAKOM BUJIE MPEJICTABIEHBI MATPUIHbBIE JTAHHBIE.
HWcnosb3yercst 1y1st HAOOPOB JIAHHBIX HOJISIPU3AIMOHHBIX Pa/IHOIOKATOPOB C CHHTE3UPOBAHHON alep-
rypoit (Polarimetric SAR). MoxeTr npuHEMATH CJIEYIONIAE SHAUEHUS:

— SCATTERING

SYMMETRIZED SCATTERING

COVARIANCE

- SYMMETRIZED COVARIANCE

— COHERENCY

SYMMETRIZED COHERENCY

- KENNAUGH

Hokymenranus no RU. ITocaennne namenenusi: Br 10 Cen 2013 11:09:34. Cozpano cucremoii Doxygen



6 Monens ganasix GDAL

- SYMMETRIZED KENNAUGH

« POLARMETRIC INTERP: 9ta 3amnuch onpejeeHa /ijisi pACTPOBBIX KAHAJIOB JAHHBIX ITOJISIPU3a-
[UOHHOI'O PAIMOJIOKATOPa ¢ cuHTe3upoBanuoii aneprypoii (Polarimetric SAR). TTokasbiBaer, Kakyio
MIO3UINIO B 33J[aHHOM MATPUIHOM IIPEICTABJICHUN JaHHBIX 3aHUMAaeT JaHHBI kanaja. Hampumep,
JJIs HabOopa JAHHBIX, [IPEJCTABICHHBIX KAK MAaTPUIA Pa3dpoca, 3Ta 3aliCh MOXKET IPUHIMATDH 3HaA~
qenuss HH, HV, VH, VV. Eciu nabop JaHHBIX ABJISETCS MAaTPUIlell KOBapHUalluii, 3Ta 3ammuch 0yer
npunuMarh oguo u3 3uadennit: Covariance 11, Covariance 22, Covariance 33, Covariance 12,
Covariance 13, Covariance 23 (IIOCKOJIbKY caMa MaTpUIla DPMUTOBA, TO ITUX JAHHBIX JOCTATOUY-
HO JJIs €€ 3a/IaHus).

2.1.4.1 owmen Bnoxenubix Habopos jganuabix (SUBDATASETS)

Homven SUBDATASETS comepKuT Crimcok JouepHuX HAOOPOB JaHHBIX. OOBIYHO OH UCHOJIB3YeTCs JIJIst
[OJIyYeHus yKa3aTesell Ha M300payKeHusl, XpaHsdIuecs: Bce BMecre B exuHoM (daiuie (takom, kak HDF
win NITF). Haupumep, daiin dpopmara NITF ¢ dyerbippMst n300pakeHUsIME MOXKET UMETh CJIe/LyOIInil
CIIFICOK BJIOYKEHHBIX HAOOPOB JTAHHBIX:

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

Buauenue 3anucu _NAME — crpoka, koropas moxker 0bTh nepegana B dbyaxmuio GDALOpen() as
[OJIyUeHHs JIOCTylla K m3obpaxkenmio. 3auuch DESC mnpegnaznadena Jijist onucanusi n300pakeHust B
BHUJIE YATAEMON YEJIOBEKOM CTPOKHU M MOXKET OBITH MOKA3aHA MOJb30BATEIO /I 00JIerdenns: BoIOOpa.

2.1.4.2  omen crpykrypsl nzobpazkenusa (IMAGE STRUCTURE)

Meramanabie B 6a30BOM JIOMEHE COMEPKAT MH(MOPMAIINIO, CBI3AHHYIO ¢ M300pakKeHneM, OIHAKO HE CO-
JIepXKAT JIAHHBIX O TOM, KakK 3TO M300pakKeHrme XPAHUTCS Ha JUCKe. TakuM oO6pa3oM, 9TH MeTajaHHbIe
MOTYT OBITH CIIOKOIHO CKOIMPOBAHBI BMECTE C OCTAJBLHBIM HAOOPOM JIAHHBIMU B HOBBIA popMmat. Tem me
MeHee, HEKOTOpasi BayKHas WH(POPMAIAsS TECHO CBI3aHA C KOHKPETHBIM (DOPMATOM U CIIOCOOOM XPAHEHUsI
JNaHHBIX. Bo m3bexkanue mepenecenusi 3TOM nHGOPMAIMY PU KOIMUPOBAHUM JAHHBIX, OHA TOMEIIEHA B
cuenuayibHblil qomeH, HasbiBaeMblii IMAGE STRUCTURE, kotopbiit He TOJKEH CJIENO KOIMUPOBATHCS
B Jipyrue hOpMaTHI.

B nmacrosmuit moment cuenudukanueit REC 14 ompemesiens! caeayionue CeuaIbHble 3aliCh B JOMEHe

IMAGE _STRUCTURE.

+ COMPRESSION: Ajropurm cxKaTusi, UCIOJB3YEMbIH Jijisi JAHHOIO HAOOpa JAHHBIX WA KaHaJa.
He cymecrByer ormpeieIEHHOTO KaTaJora UMEH AJTOPUTMOB CXKATHUSI, OJTHAKO €CJIU JIAHHBIA (dop-
MaT nouepkuBaer napamerp cozganus COMPRESSION, TouHO Takoii Ke CIIHMCOK BO3MOXKHBIX
3HAYEHUI JOJIZKEH OBITh UCIIOJb30BAaH U 3/€Ch.

« NBITS: HYucsio 6ur Ha 3HAYEHUE THKCEIA B KAHAJE WIH BO BCEX KAaHAJAX JAHHOIO HADOpA JIAHHBIX.
OOBIYHO MPHUCYTCTBYET TOJIBKO B CJIydasX HECTAHJAPTHOIO YUCJA OUT JIST 9TOTO THUIA JAHHBIX,
narpumep, ecin 1-6urosstit daitn TIFF npeacrasren 8 GDAL B Buge GDT _Byte.

« INTERLEAVE: Ilpumenumo TobKO K HabOpaM JaHHBIX U MOXKeT npuHuMmarh 3uadenuss PIXEL,
LINE wim BAND. Moxer ObITh HCIIOJIB30BAHO B KAYECTBE IOACKA3KH 11 Hanbosiee 3pHEKTUBHOIO
criocoba JTIOCTyTa K JTaHHBIM.

Hoxkymenranus no RU. ITocinenune nuamenenusi: Br 10 Cen 2013 11:09:34. Cospano cucremoii Doxygen



2.1 Habop smaHHbIX 7

« PIXELTYPE: Moxer ucnonb3oBarbes s kananos GDT Byte (mmm coorBercByiomux HabopoB
nanubix) u npuauMarh 3uadenne SIGNEDBYTE, ykaseiBaroiee Ha TO, YTO IIOJIOXKUTEJIbHBIE 3HA~
geHus oT 128 10 255 NO/IKHBI MHTEPIPETUPOBATHCA KaK OTpHUIATeIbHBIE OT -128 10 -1 17181 TIpMIIO-
JKeHu, ymeronux 00pabaTbiBaTh 6AATHI CO 3HAKOM.

2.1.4.3 Homen RPC

Jomen RPC comep)kut MerajaHHBIE, ONMUCHIBAIOIINE T€OMETPUIYECKYIO MOJIE/Ih N300paKeHnsl B BUJE TIO-
JIMHOMOB € paruona bubivMu Kodddunuenramu (Rational Polynomial Coefficient). Dra reomerpuueckas
MOJIEJIb MOXKET OBbITh UCIIOJIb30BAHA JIJIsl epecdéra MexXK/[y KOOpJAMHATAMU CTPOKa,/crosber u reorpadu-
qecKUMH KoopauHaTaMu. Mojieib ompeiesissercst eIy IoMuMU 3aIICIMI:

« ERR_BIAS: Omubka - yKI0H. YKJIOH CPETHEKBAIPATHIHON OMMUOKN B METPAX 110 TOPU30HTAIBLHON
OCH JIJIs BCeX TodeK n3o0paxkenusi (-1.0 ecim HEM3BECTHO).

« ERR_RAND: Omubka - ciayqaitnas. CpeHeKBaJIpaTHIHAS CJIydaiiHas OIIOKa B METPax M0 MOpPHU-
B0HTAJILHOM OCH JIJIg KaxK 0 Touku u3obpaxkenus (-1.0 eciu Heu3BecTHO).

« LINE OFF: Cmemenne cTpoku.

« SAMP OFF: Cmemenne nukcesna.

« LAT OFF: Cumemnrenue reoe3udecKoil IMUPOTHL.

« LONG _OFF: Cwmernenne reofe3anvdeckoil JJ0JIr0THI.

« HEIGHT OFF: Cmernenue reoie3u4eckoil BbICOTHI.

« LINE SCALE: Macmrab cTpoxn.

« SAMP SCALE: Macmrab nuxcesa.

« LAT SCALE: Macurrab reofe3utecKoil MIpOTEL.

« LONG_SCALE: Macmrrab reofe3nveckoil JT0JroThI.

« HEIGHT SCALE: Macmrab reone3u<ecKkoil BLICOTEI.

« LINE NUM COEFF (1-20): Yucaurenu koaddunuenros crpok. Isaanars koaddunuenTos mo-

JIMHOMa B YHCJINTENIe ypaBHEHNs I (pas/ieleHbl IPobesIaMi).

« LINE DEN COEFF (1-20): 3uamenaresu koddduimenTos crpok. Isaiuars xoabdunuenTon
[OJIMHOMA, B 3HAMEHATeJle yPAaBHEeHUs I (pas3ziesieHbl NPOGesIaMu).

« SAMP NUM _ COEFF (1-20): Yucaurenn koaddunnenTos mukcenei. Isaaars KoadOuimueHTon
[OJIMHOMA, B YUCJIUTEJIE ypaBHEeHUs cn (pas/iesieHbl IpobesiaMu).

« SAMP DEN_ COEFF (1-20): 3uamenaresnu koabdurmenros nukceseil. JIsamiars koadbdurmen-

TOB IIOJINHOMA B 3HAMeHAaTeJle ypaBHeHus cn (pa3fielieHbl IIpobesiaMu).

DTH 10JI HAIPAMYIO B3AThI U3 JIOKYMeHTa, npearaiomero nouuepkky RPC B GeoTIFF (http://geotiff.-
maptools.org/rpc_prop.html), koropsiii B cBoo ouepesn ciemyer onpenesenuio NITF RPCO0B.

2.1.4.4 omenst "xml:"

JIioboit jomen, uné mms umeer mpedurc "xml:", gBiasercs He OOBIYHON 6a30if MeTaJIAHHBIX BHUJA
uMsl/3HavYenne, a equHbIM JoKyMeHToM XML npejcraBiieHHBIM 0J1HOI GOJIBIIOI CTPOKOIA.

Hokymenranus no RU. ITocaennne namenenusi: Br 10 Cen 2013 11:09:34. Cozpano cucremoii Doxygen
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2.2 PacTpoBblil KaHAJI

Pacrposeriit kanas onuceiBaercss B GDAL ¢ momompbio kiracca GDALRasterBand. Oun #He o6si3aresibHO
JOJIZKEeH TIPeICTaBIATh Bcé n3obpaxkenue. Hanpumep, 24-6utanoe RGB-n300paxkenue 10/12KHO OBITH TP
CTaBJIEHO KaK HAOOP JIAHHBIX C TPEMsI KAHAJIAMHU, 110 OJJHOMY JIJIsl KPACHOM, 3eJIEHOI U CUHEH KOMIOHEHTHI.

PacTpoBbiit KaHAT UMEET CJIeIyIoNe CBONCTRA:

+ IMTupuna u BhIcOTA B muKcenax u cTpokax. OHu OyIyT TeMu 2Ke CaMbIMU, UTO U I BCero Habopa
JAHHBIX, €CJIH 9TO KaHaJI B IIOJTHOM Da3pelIeHuN.

» Tun pamseix (GDALDataType). Ogun u3 BermiecrBennbix (Byte, Ulntl6, Int16, Ulnt32, Int32,
Float32, Float64), niu komiuiekcupix tunos Clnt16, CInt32, CFloat32, and CFloat64.

 Pasmep Guioka. IIpemmournrenvuniii (nanbosee 3pdbeKTUBHBIN) pa3Mep OGJIOKA JAHHBIX JJisd CIH-
TeBaHus. [ m300parkKeHuit, XpaHAIMMUXCS TOCTPOIHO, 9TO B OOJBIMUHCTBE CIy9daeB OyIeT OTHA
CTPOKA.

» Cuucoxk MeTajJlaHHBIX B BHJE LIAp KJII0Y/3HadeHue B TOM ke ¢opmare, 4TO U i Bcero Habopa
JIAHHBIX, HO COAEPKAITNX WHPOPMAIIAIO, CIIENUMUIHYIO /I JAHHOTO KaHAaJIA.

» HeobGsizaTenpHast CTpOKa OMUACAHUSI.

+ HeobszaresbHblil MapKep 0TCYyTCBUS JaHHBIX (cM. TakKe 3anuch Metaiganubix NODATA VALUES
J7Ist HAbOpa TAHHBIX, COIEPKAIINNA MAapKepPhl OTCYTCTBUS AHHBIX JJIs BCEX KAHAJIOB).

* Heobst3aTembHBIN KaHAJT MACKH, MAPKUPYIONIUIl IMKCEJbl, B KOTOPBIX JIAHHBIE OTCYTCTBYIOT WJIU
npospadnbl. CMm. obcyzxkaenne RFC 15: Band Masks.

+ HeobGsi3aTenbHBIN CIIMCOK KaTeropuii (HampuMmep, Ha3BAHU KJIACCOB HA TEMATHIECKOH KapTe).
» HeoOst3aTesibHble MUHUMAJIHLHOE U MAKCHMAJIHLHOE 3HAYEHUE.

» HeobsizaTenbibe KamnOpOBOIHbBIE KOIMDMDUIIMEHTDI Il epecyéTa 3HadeHnil pacTpa B (pU3NIecKre
BEJINUNHBI (HAIPUMED, [IEPEBOJ] OTCIETOB BBHICOTHI B METPHI).

* HeobsizaTenpbHoe Ha3zBanue eIuHUI] n3MepeHusi. Hampumep, 3TO mMoje MOXKET COMEPKATDH €TUHUTIBI
U3MePEeHUs BHICOTHI JIJIsT MOJIE/ TN pesbeda.

« IBeroBasi unrepmperarus Kauanaa. OjHa n3:

— GCI_Undefined: mo ymosm4anuio, He OIpPeIeIEHO.

— GCI_ Graylndex: onunounoe n3obpazkeHne B OTTEHKAX CEPOro.

— GCI _ Palettelndex: nzobpakeHue ¢ 1IBETOBOU TATHUTPOIL.

— GCI_RedBand: kpacnast kommnonenta RGB- nwin RGBA-uzobpazkenusi.

— GCI_ GreenBand: 3enénas komnonenta RGB- win RGBA-u306paxenns.
— GCI_BlueBand: cunsis komnonenta, RGB- i RGBA-uzo6pakenmust.

— GCI_AlphaBand: anbda-kanas RGBA-uzobpakenust.

— GCI_HueBand: komnonenta nsera HLS-u3o06pazkenmusi.

— GCI_SaturationBand: xommonenTta macsimennoctn HLS-nzo06parkenmnsi.

— GCI _LightnessBand: komnonenta sipkoctu HLS-nzo6paxkenust.

— GCI_CyanBand: rosy6as kommornenra CMY- wim CMYK-uzobpazkenust.
— GCI_MagentaBand: nypuypuas kommnonenta CMY- nin CMYK-u3o6parkenns.
— GCI_ YellowBand: xérras kommonenta CMY- nan CMYK-n3obparkenust.

— GCI_BlackBand: yépnas komnonenra CMY- wim CMYK-uzobpazkenust.

+ Tabauna nseros (maauTpa), KOTOpasd OyJIeT HOAPOOHO ONUCAHA HUZKE.

+ Nudopmanus 06 yMEHbIIEHHBIX 0030PHBIX N300PAKEHUAX ([IUPAMUIAX ).

Hoxkymenranus no RU. ITocinenune nuamenenusi: Br 10 Cen 2013 11:09:34. Cospano cucremoii Doxygen



2.3 Tabinna 1BeTOB 9

2.3 Tabsmna 11BeToB

Tabsn1ia 1IBETOB COCTOUT U3 HYJIsSI MJIN HECKOJIBKUX 3alrceil, ONnchbiBaeMbIX Ha f3biKe C B BH/IE CJIEYIONIei
CTPYKTYDBbL:

typedef struct

{

/- cepblii, KpacHBbIi, roay0oil uin nser -/
short cl;

/- 3€JI8HBIH, IIypPIyPHBIH WIN IPKOCTD -/
short c2;

/- CHHHUH, KEJITHI WM HACBHIIEHHOCTD - /
short c3;

/- anbda-KaHaJI UM IE6PHBILT -/
short c4;
} GDALColorEntry;

Tabuna nuseros Takzke umeer unaukarop uarepuperanuu (GDALPalettelnterp), koropsiii ykasbiBaer Ha
10, KaK mapamerpsl cl/c2/c3/c4 noJKHBL OBbITH IPOMHTEPIIPETUPOBAHDI IIPUJIOKEHUEM. DTOT UHIUKATOD
MOXKET IPUHUMATD CJIEIYIOIINe 3HAUESHUA:

GPI_Gray: Cuurars cl 3HadeHHEeM B TPAJAIHSAX CEPOrO.

GPI_RGB: Cunrars cl kpacHbiM, €2 3eJEHBIM, €3 CHHEM, a ¢4 — ajabha-KaHaaoM.

GPI_CMYK: Cunrars cl romy6biM, €2 mMypIypHBbIM, ¢3 KEATHIM, ¢4 YEPHBIM.

GPI_HLS: Cunrars cl niBetoMm, ¢2 IpKOCTHIO, €3 HACBHIIIEHHOCTHIO.

JLJ1si CBSI3BIBAHUSI I[BETA C IIMKCEJIEM 3HAYEHIE STOI'0 IIUKCEe/Ia UCIIOJIb3YeTCsl B Ka4eCTBE HJIEKCA B TAOJIUIE
[BETOB. DTO 3HAYUT, UTO IIBETA BCET I PACIIOJIATAIOTCS B TabJINIle HAUNHAS C HYJIEBOI'O UHIIEKCA U J1ajlee 10
Bozpacranuio. He cymecTByer MexaHu3Ma, Jjisl IIPEABAPUTEIHFHOIO MACIITAOMPOBAHUS 3HAUSHUI, TIPEXKIE,
qeM OyzeT mpuMeHeHa TabJInIa I[BETOB.

2.4  O030pHBIE N300parKEHUSI

Kanas moxkeT cojiepkaTh 0030pHbIe n300parkenus. Kaxkjoe 0030pHOe n300parkeHune 1pecTaBIeHO B BU/Ie
orgensaoro Kanaia GDALRasterBand. Pasmep 0630pHoro nuzobpazkenus (B TEpPMUHAX CTPOK U CTOJIONOB)
OyZeT OTINYIATHCS OT 6A30BOTO MOJTHOPA3MEPHOTO PACTPA, OJHAKO reorpaduIecK O OyIyT MOKPHIBATD
OJIMH U TOT YK€ PErroH.

00630pHbIe N300paKEHNsT TPUMEHSIIOTCSI It OBICTPOTO OTOOPAYKEHUsI YMEHbBIEHHBIX KOIWl PacTpa, BMe-
CTO TOTrO, YTOOBI YUTATH OJHOPA3ZMEPHOE M300parKEeHNE C ITOC/IEIYIOIUM MACIITAONPOBAHUEM.

Kanan Takxke obnamaer coiicrBom HasArbitraryOverviews, koropoe pasuo TRUE, eciu pactp moxer
6bITh 9P DEKTUBHO MPOUUTAH B JIIOOOM pa3pelieHny, HO He UMEET YETKUX MUPaMUJIAJIbHBIX cJI0EB. Ta-
KHMHU CBOHCTBaMH O0JIa/[AI0T HEKOTOPbIE aJTrOPUTMbI KOJAUPOBaHUA H300pazkeHnit ¢ rnomornbio BIIO u
BeIBIJIETOB, a TakxKe M300parKeHus, I10JydaeMble U3 BHEINHUX UCTOUHUKOB (Takux, kak OGDI), koruma
MaCIITabNPOBAHNE TPOM3BOIUTCS HA YAAJIEHHON CTOPOHE.

Hokymenranus no RU. ITocaennne namenenusi: Br 10 Cen 2013 11:09:34. Cozpano cucremoii Doxygen
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['1aBa 3

PykoBoncTBo 1o ucnonbzopannio GDAL

3.1 OrkpoiTre daitia

[Tepen Tem, Kak OTKPBITH HAGOP JAHHBIX, Mo aep:kuBaeMbliit GDAL, He0OXO MO 3apEeruCTPUPOBATH JIpaii-
Bephl. I/ KaxK10ro moiepKuBaeMoro hopMaTa CynecTByeT OTAeIbHbIN apaiiep. B GosbiuncTBe City-
YaeB 3TO MOXKHO czenarh ¢ nomonipio dyaximmun GDALAlRegister(), koTopasti melTaeTcsi 3aperucTpu-
pOBaTh BCE M3BECTHBIE JIpaliBephl, BKJIIOYAs T€, UTO 3arPy?KEHbI U3 JIMHAMUYIECKH MO/I'PYKAEMBIX MOJLY-
Jieit .so, ucnonbdyst GDALDriverManager:: AutoLoadDrivers(). VImeercst BOSMOXKHOCTB OMPAHUIUTH HAG0D
IpailBepoB, JOCTYIHBIX B IMPUJIOXKEHUN; ITPIMEPOM MOXKET CJIyKuTbh Koz momyis gdalallregister.cpp.

Kak ToJIbKO JipaiiBepbl 3aperncTpUpOBaHbl, NPUIOKeHNe 10/KHO Bb3BaTh dyHknnio GDALOpen() aus
OTKpBITUs HabOpa JaHHBIX. B KadyecTBe napaMeTpos (DyHKIMs IPUHUMAaeT Ha3BaHue HabOpa JAHHBIX U
pexnm gocryna (GA ReadOnly wim GA  Update).

Ha sazpike 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 );
|{1( hDataset == NULL )

}

Ha sa3wvike Python:
import gdal
from gdalconst import *

dataset = gdal.Open( filename, GA_ReadOnly )
if dataset is None:
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Eciin GDALOpen() Bosspamaer NULL, sTo o3nadaer, 4ro olepalys He yJaJach U 4TO COOOIIEHUs 00
ommbke 6putn nocsansl ¢ nomolsio dyukimn CPLError(). Eciau Bel xoruTe yupasisrTh OponeccoM Bbl-
JIQUN TI0JIb30BATEI0 COOBIIEeHNH 06 omubKax, To obparurech K jokyMenTaiun Ha dynknno CPLError().
Boo6me rosopsi, CPLError() npumensiercst Bo Bcex komroneHTax GDAL st Belgaun coobuieHnii 06
ommbKax. 3aMeTuM Tak:ke, 9To pszFilename He momkma obs3aTeIbHO OBITH MMeHEM (paiiia Ha (pusnde-
CKOM HocuTeJie (XOTs 00bIYHO 9T0 Tak). VHTepupeTanys 3T0ro napaMerpa 3aBUCHT OT JIpaiiBepa, 9T0 MO-
ket 661Tb URL mitn numsa daiina ¢ 10moIHITeIbHBIMY TapaMeTPaMU, YIIPABJISIONIMME IIPOIIECCOM YTEHUs,
b0 deM-To mHbIM. [loxKasyiicTa, He OrpaHUYIMBANTE JUAJIOTU BBIOOpPA HAOOpA JAHHDLIX JJIS OTKPBITHS
TOJIBKO JINIIb pailjiaMu Ha (PU3MIECKUX HOCUTEISIX.

3.2  Yrenune undopmaium o Habope JTaHHBIX

Kaxk 6bu10 onucano B pasuene Mogens ganabix GDAL, nabop panasix GDALDataset comep:kuT crmcox
PACTPOBBIX KAHAJIOB, MOKPBIBAIOIIUX OJIHY U Ty YK€ TEPPUTOPHUIO ¥ MMEIOIINX OJIMHAKOBOE PaspelleHue.
OH Tak)Ke COJIEPXKUT METaJ[AHHbIe, KOOPJIUHATHYIO CUCTEMY, TeOrparIecKyIo IPUBS3KY, PA3MeEP PacTpa
¥ HEKOTOPYIO JIONOJHUTEIbHY 0 NH(MOPMAIIAIO.

* /
/

adfGeoTransform[0] /* koopauHaTa X BEpXHEro JI€BOTO yria

adfGeoTransform|1] /* mmpuna nukcena */

adfGeoTransform|2] /* nosopor, 0, ecin n306parkeHrue OPUEHTUPOBAHO Ha
cesep */

adfGeoTransform|3] /* koopaunara y BEpXHEro JIeBOro yria

adfGeoTransform[4] /* mosopor, 0, ecin n306parkeHne OPUEHTUPOBAHO HA
cesep */

adfGeoTransform|[5] /* BbicoTa nukcesa

* /
/

*/
/

Eciit MBI XOTUM BBIBECTH HEKOTOPYIO OOIMy:0 WHMOPMAINIO O HAOOpEe [IaHHBIX, TO MOYXKHO CIEeJIaTh
CJIeTYFOTIIEE:

Ha sazpike C++:

double adfGeoTransform|6];

printf( "dpaiisep: %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( "IIpoexnns \"%s\"\n", poDataset->GetProjectionRef() );

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

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

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

Ha aspike C:

GDALDriverH hDriver;
double adfGeoTransform|6];

hDriver = GDALGetDatasetDriver( hDataset );

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

printf( "Pasmep %dx%dx%d\n",
GDALGetRasterXSize( hDataset ),
GDALGetRasterYSize( hDataset ),
GDALGetRasterCount( hDataset ) );

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

Hoxkymenranus no RU. ITocinenune nuamenenusi: Br 10 Cen 2013 11:09:34. Cospano cucremoii Doxygen
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if( GDALGetGeoTransform( hDataset, adfGeoTransform ) == CE_ None )
{

printf( "Havano xoopaunar (%.6f,%.6f)\n",
adfGeoTransform|0], adfGeoTransform(3] );

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

Ha sa3wike Python:

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

print 'Pasmep ’,dataset.RasterXSize, x’,dataset. RasterYSize, \
'x’,dataset. RasterCount

print 'TIpoeknus ’,dataset.GetProjection()

geotransform = dataset.GetGeoTransform()

if not geotransform is None:
print "Hauasio koopaunat (’,geotransform|0], ’,",geotransform|3],’)’
print 'Pasmep nuxcesa = (’,geotransform[1], ’,’,geotransform[5],”)’

3.3 Yrenume pacTpoBoro Kanaja

OtHuM U3 cIocOBOB YTEeHUs PACTPOBBIX JaHHBIX ¢ IoMonbio GDAL gasssiercs nokana bHbIA gocTyt. [Tpu
9TOM TIPH MOCJIEOBATEIHHOM YT€HUN KAHAJIOB JIOCTYITHBI MEeTa IaHHbIE, TTApAMeTPhI OJIOKOB, a TaK¥Ke pas-
JudHas apyras wHdopMmanus. Jlaree IpuBeeHbl IpuMephl Kojia, n3siekarornero oobekT GDALRaster-
Band u3 nabopa nausbix (kanaasl Hymepytorest ot 1 u 10 GetRasterCount()) u BBIBOJSIIErO HEKOTOPYIO
nHMOPMAIIUIO O KaHAJIE.

Ha azpike C+4-:

GDALRasterBand *poBand;

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

poBand = poDataset->GetRasterBand( 1 );
poBand->GetBlockSize( &nBlockXSize, &nBlockYSize );
printf( "Pasmep 6s0ka %dx%d, tun pannevix %s, ColorInterp=%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 )
printf( "Kanas cogepxkur %d o630pubix uzobpaskenwuii.\n",
poBand->GetOverviewCount() );

if( poBand->GetColorTable() != NULL )
printf( "Kanan comepkut Tabsuity nseros ¢ %d sanucsamu.\n",
poBand->GetColorTable()->GetColorEntryCount() );

In C:

GDALRasterBandH hBand;

int nBlockXSize, nBlockY Size;
int bGotMin, bGotMax;
double adfMinMax[2];

hBand = GDALGetRasterBand( hDataset, 1 );
GDALGetBlockSize( hBand, &nBlockXSize, &nBlockYSize );
printf( "Pasmep 610ka %dx%d, Tun manueix %s, ColorInterp=%s\n",
nBlockXSize, nBlockYSize,
GDALGetDataTypeName(GDALGetRasterDataType(hBand)),
GDALGetColorInterpretationName(
GDALGetRasterColorInterpretation(hBand)) );

Hokymenranus no RU. ITocaennne namenenusi: Br 10 Cen 2013 11:09:34. Cozpano cucremoii Doxygen
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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( "Kanan comepxkur %d 0630pHBIX M306paykenuii.\n",
GDALGetOverviewCount(hBand));

if( GDALGetRasterColorTable( hBand ) != NULL )
printf( "Kanan comepxkut Tabsuiy nseros ¢ %d samnucsamu.\n",
GDALGetColorEntryCount(
GDALGetRasterColorTable( hBand ) ) );

Ha azpike Python:

band = dataset.GetRasterBand(1)
print "Tun nannbix’,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=%.3f" % (min,max)

if band.GetOverviewCount() > 0:
print 'Kanas comepxur ’, band.GetOverviewCount(), \
’ 0630pPHBIX M300parkeHnii.’

if not band.GetRasterColorTable() is None:
print ’Kanas comepxkut tabauny 1BeTos ¢ ', \
band.GetRasterColorTable().GetCount(), ’ sanucamn.’

3.4 Yrenue pacTpOBBIX JAHHBIX

Cy1ecTByeT HECKOJIBKO CIIOCODOB UTEHHs! DACTPOBBIX JIAHHBIX, OJHAKO HanboJiee OOIMUM SIBJISIETCS HC-
noss3oanne meros; GDALRasterBand::RasterIO(). DTor MeTos aBTOMATHIECKH TIPOU3BOJAT KOHBEPTA-
I[MIO THUIIOB JAHHBIX, MACIITAONPOBaHKUEe U BLIPe3Ky obiacTu uHTepeca. CIIeyIonuii Ko TUTaeT IepBYIo
CTPOKY JAHHBIX B Oydep COOTBETCTBYIOIIErO pa3Mepa, IpeoOpa30BbIBasl UX IIPH ITOM B BEIIECTBEHHBII
THUII OJIMHAPHOI TOYHOCTH.

Ha sazpike 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 aspike 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 szpike Python:

scanline = band.ReadRaster( 0, 0, band.XSize, 1, \
band.XSize, 1, GDT_Float32 )

3Jiech BO3BpalaeMasl CTPOKa UMeeT THUI String, u cofep:KuT xsizexd OGailT BEIIeCTBEHHBIX JAHHBIX. DTa
CTPOKa MOKeT OBITH Ipeobpa3oBana B 6a30BbIe TUIHI sI3bIKa Python ¢ momorso Momaysts struct u3 cran-
JTapTHON OMOIMOTEKN:
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import struct

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

Beizos dyukiun The Raster]O npousBoguTest co ceayonuMu apryMEeHTAME:

CPLErr GDALRasterBand::RasterIO( GDALRWFlag eRWFlag,
int nXOff, int nYOff, int nXSize, int nY Size,
void * pData, int nBufXSize, int nBufY Size,
GDALDataType eBufType,
int nPixelSpace,
int nLineSpace )

Sameru™, 4To OMH U TOT Ke BbI30oB RasterlO() mpumensiercst Kak Jyisl YTEHUs, Tak U I 3AIKCH, B
zasucumoctn or 3HaueHns: duara eRWFlag (GF_Read wiau GF_ Write). Aprymentsr nXOff, nYOff, n-
XSize, nYSize onmchBaOT OKHO pacTpa JJig uTeHds (WU 3aIUCH). DTO OKHO HEeOOI3aTeIbHO JIOJIKHO
COBIIQIATh C TPAHUIIAME CMEXKHBIX OJIOKOB, OJTHAKO CIUTHIBAHUE MOXKET ObITh O0s1ee 3hDEKTUBHBIM, €CIH
TPAHUIIBI COBIIAIAOT.

pData — 310 ykazarennb Ha Oydep B maMsaTH, Kyla JOJXKHBI ObITH MPOYATAHBI (MJIX OTKY/A 3aIIMCAHDI)
nauable. PakTuyeckuit Tunm 3Toro Oydepa MOKeH COBIAJATh C TUIOM, IePeIaBaeMbIM B IIapaMeTpe
eBufType, nanpumep, GDT _Float32 unu GDT _Byte. ®yukuus RasterlO() Bosbmér na cebs nupeobpa-
30BaHUe MEXKJIy THUIIOM JIAHHBIX Oydepa u TUIIOM JaHHBIX Kanajiga. ObparnTe BHUMAHUE, YTO TPH Pe0d-
pAa30BaHUU BEIIECTBEHHBIX JaHHBIX B resble RasterlO() okpyriisieT B MEHBIIYIO CTOPOHY, & eCJIi 3HAYEeHIe
BBIXOJUT 33 PaMKH JIOIYCTHMOIO JUAIIa30Ha, OHO Mpeobpal3yercsi B OJIMKaiiliiee JOIMyCTHMOE 3HAYEHUE.
DTO, HAIIPUMED, O3HAYAET, UTO IPH YTeHnH 16-0uTHbIX nanubix B Oydep tuna GDT Byte Bce 3Hauenust,
npesbImaonme 255 OyayT 0TobpaXKeHbl B 3HaUeHUe 255, MacIITabUPOBAHUSI JAHHBIX HE TPOU30HET!

[Tapamerpsr nBufXSize u nBufYSize 3amator pasmep 6ydepa. [Ipu 3arpyske JaHHBIX B IIOJIHOM pa3pe-
[IeHUU OH OyJeT coBIaJaTh ¢ pa3mepoM okHa. OIHAKO s 3arpy3KH yMEHBIIEHHOIO0 0030pHOrO U300-
paxkenus pazmep Oydepa MOXKHO yCTAHOBUTH MEHBIIMM, 4eM pa3mep okHa. B arom ciyuae RasterlO()
OyJerT MCII0JIb30BATh HOAXOJdIIMe 0630pHble M306parKkenus (nupaMuiy) st 6osee 3GHEKTUBHOTO BBO-
J1a/BBIBOZIA.

[Tapamerpsr nPixelSpace u nLineSpace 0O6bIvHO paBHBI HYJIIO, 9TO MPUBOIUT K HUCIOJIB30BAHUIO 3HATECHUI
o ymordanmio. OQHaKO OHH MOTYT OBITH MCITOJIBL30BAHBI JJIsT YIPABICHUA JOCTYIIOM K Oydepy TaHHbIX,
JaBasi BO3MOXKHOCTb YMTaTh B Oydep, KOTOPbI y2Ke COUEPXKUT JAPYyrue JTaHHble, Yepeiysl IUKCEJH WU
CTPOKH.

3.5 3axpbiTHe HAOOpa JIaHHBIX

[Moxkadtyiicra, mocrosinao momuuTe, 910 00bekThl GDALRasterBand npunaiexxat Kk cBoemy HabOPY JaH-
HBIX U OHM HHUKOIJIA He JIOJIKHBI YJIAJISITHCS ¢ TOMOINbIo orteparopa delete sizbika C-++. Habops! gaHHBIX
GDALDataset MoryT 6BITH 3aKPBITHI JIOO ¢ moMoMIbio BbizoBa dhyrkimun GDALClose(), smbo ¢ ucmosb-
3oBaHmeM oneparopa delete st oobekTa GDALDataset. JIroboii BapuaHT pUBEAET K KOPPEKTHOMY OCBO-
BOXKJICHUIO MTAMATH U COPOCY Ha JUCK BCEX HE3AMUCAHHBIX JTAHHBIX.

3.6 Crocobbl cosmanus gaiiion

Hosebie daite B hopmarax, nomuepxkubaembix GDAL, MoryT 6bITh CO3JIaHBI B TOM CJIydae, eCJIu JipaiiBep
dopmara nomnepxusaer cozganne. CylmecTByeT JBa OCHOBHBIX criocoba cosmarh daiin: CreateCopy() u
Create().

Cnoco6 CreateCopy npemnonaraer sei3os dyrkiun CreateCopy() ¢ ykasanuem tpebyemoro jpaiiBepa
BBIXOJIHOTO hopMaTa U repeadeil uCxXoaHOoro Habopa JaHHBIX, KOIHMS KOTOPOI'O JOJXKHA ObITH CO3/IaHA.
Cuoco6 Create npemmosaraer BeizoB merona Create() ¢ ykasanumeMm HeOOGXOAMMOrO JpaiiBepa, a 3areM
HEIIOCPEJICTBEHHON 3aITUCHI0 BCEX METAIAHHBIX M M300PaXKEHUsT COOTBETCTBYIONUME OTAECIBHBIMUA BBI3O-
Bamu. Bcee zpaiiBepsl, KOTOpBIE MOIYT cO37aBaTh HOBbIe (ailsbl, nomnepxusaior meros CreateCopy(),
ofIHAKO He Bee noagepxkusator meton Create().
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Iitst Toro, 9To0OBI OLpENenTh, KAKOW MEeTOJ| MOEeP:KUBAeT KOHKDPETHBIN JpaiiBep, MOYKHO IIPOBEPUTH
metasianabie DCAP  CREATE u DCAP  CREATECOPY y obbekTa jpaiiBepa. Yoeaurech, 9T0 (DOYyHK-
st GDALAlIRegister() Gbuia Bb3BaHa npexje, deM Bbr3biBarh dyHkmio GetDriverByName(). B cie-
JIyIOIIEM [PUMEpE Mbl 3AIIPOCUM JpailBep W MpoBepuM, mojiep:kuBaer jm oH Meroabl Create() u/mim
CreateCopy/().

Ha sazpike C++:

#include "cpl string.h"

const char *pszFormat = "GTiff";
GDALDriver *poDriver;
char **papszMetadata;

poDriver = GetGDALDriverManager()->GetDriverByName(pszFormat);

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

papszMetadata = poDriver->GetMetadata();

if( CSLFetchBoolean( papszMetadata, GDAL DCAP_ CREATE, FALSE ) )
printf( "dpaiisep %s nommeprxusaer meron Create().\n", pszFormat );

if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATECOPY, FALSE ) )
printf( " Opaiisep %s nopjep:kuBaer METOZ, CreateCopy() \n", pszFormat );

Ha aswike 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( "dpaiisep %s momaepxusaer merox Create().\n", pszFormat );
if( CSLFetchBoolean( papszMetadata, GDAL _DCAP CREATECOPY FALSE ) )
printf( "dpaiisep %s nomaepxusaer merox CreateCopy().\n", pszFormat );

Ha szpike Python:

format = "GTiff"
driver = gdal.GetDriverByName( format )
metadata = driver.GetMetadata()
if metadata.has key(gdal. DCAP _CREATE) \
and metadata[gdal. DCAP_CREATE] == 'YES”:
print ’Apaiisep %s nognepxxkusaer meroy Create().” % format
if metadata.has key(gdal. DCAP _CREATECOPY) \
and metadata[gdal. DCAP_CREATECOPY| == "YES”:
print *paiisep %s nopaep:kuBaeT MeTOZ, CreateCopy() > % format

3ameTnM, YTO HEKOTOpBIE JpaiiBepbl MOI'YT TOJBKO YATATH JIAHHBIE U He IOJJIEPKHUBAIT HU METOJ
Create(), au CreateCopy/().

3.7 Ucnonwszosanne metona CreateCopy/()

HUcnosnnzoanue meroga GDALDriver::CreateCopy() TpuBrabHO, OCKOIBKY G0JIbINast 9acTh UHGOPMa-
WY 9UTAETCS U3 BXOIHOrO Habopa JaHHbIX. Tem He Menee, MerTom MO3BOJISET epeIaBaTh MapaMeTphl,
crenudUIHbIE JJIsT CO3/IABAEMOr0 BBIXOJHOTO (hopMaTa, & TAKKE MMEET BO3MOXKHOCTH OTODPAXKATH XOJ
poriecca KOIMpOBaHUs MoJIb30BaTe 0. IIpocreiinmas ornepalins KonupoBaHus u3 pailjia ¢ IMEHEM PSZSTC-
Filename B HoBbIit daitn pszDstFilename ¢ mapamerpamu mmo ymosrqanuio u B popMate, JIpaitBep KOTOPOTO
OB IIpeIBAPUTE/IBHO BHIOPAH, MOYXKET BBINJISIIETH CJIELYIOMMUM 00pa3oM:

Ha azbike C++:

GDALDataset *poSrcDS =
(GDALDataset *) GDALOpen( pszSrcFilename, GA ReadOnly );
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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 )
GDALCIlose( hDstDS );

Ha sa3wvike Python:

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

Samerum, yro Meros CreateCopy() BosBpariaer HaGOP JAHHBIX, NPUIOAHBINA JJIsl 3AIIUCH U OH JOJIKEH
OBITH COOTBETCTBYIOININM O00pPa30M 3aKPBIT JJIsI 3aBEPINeHNs 3aIIUCU U cOpoca JaHHLIX Ha JTUCK. B ciy-
qae si3bika Python sto mpowmzoitnér aBromarmyaeckn, korjpa "dst  ds" Berifjier 3 06/1aCTH BHJIMMOCTH.
Buauenve FALSE (unu 0), ucnonssyemoe jjig napamerpa bStrict, ciemyiomnero cpasy 3a IMEHEM BBIXOI-
noro Habopa Jannbix B BeizoBe CreateCopy(), nokaspiBaer, uro CreateCopy() moszken 3aBepiuThbest 6e3
daTaabHOM OMUOKN JaxKe B CIydae, eCJIM CO3IaBaeMblii HAOOP JaHHBIX HE MOXKET OBITH MIEHTUIEH BXO/I-
HOMy Habopy. Takoe MOXKeT PON30NTH, HAIIPUMED, TIOCKOJIbKY BBIXO/IHOM (DOPMAT HE ITOJIJIEP>KUBAET TUI
JIAHHBIX BXOJIHOTO (bopMaTa, WJIM ITOTOMY, YTO BBIXOJHON (hopMaT He IOJIEPKUBAET reorpaduyuecKyro
[IPUBSI3KY.

BoJtee cioxmbIil citydailt MOXKeT BKJIIOYATh YKA3aHHE [1apaMeTPOB I CO3/IaHUs BBIXOAHOTO daiita u
MCIIOJIb30BAHNE WHIMKATOPA X018 PAOOTHI:

Ha aspike 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 aspike 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 )
GDALClose( hDstDS );
CSLDestroy( papszOptions );

Ha sa3wike Python:

src_ds = gdal.Open( src_filename )
dst_ds = driver.CreateCopy( dst_filename, src_ds, 0,
[ 'TILED=YES’, 'COMPRESS=PACKBITS’ | )
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3.8 MUecmnonbzosanue merosia Create()

B Tex cimyuasx, Korja BeI HE TPOCTO IKCIIOPTUPYETE CYIIeCTBYIOMMit (hailsi B HOBBIHM (popMaT, MOKET OBITH
HeobxouMo npuMenuTb Meton GDALDriver::Create() (Kpome 3TOro HECKOJIBKO MHTEPECHBIX BAPUAHTOB
BO3MOXKHBI IIPU UCIIOJIH30BAHUYM BUPTYaJbHLIX (baitaos uam daiios B namsaru). Meron Create() npunu-
MaeT CIIMCOK IIapaMeTpoB, IOXoxKuil Ha Takoil ke mig CreateCopy(), omHako pasdmepbl U300parKeHUsd,
9HCJIO KAHAJIOB U TUII JAHHBIX JI0JI?KEH OBITH 33/[aH HEIIOCPEICTBEHHO.

Ha sazpike C++:

GDALDataset *poDstDS;
char **papszOptions = NULL;

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

Ha aswike C:

GDALDatasetH hDstDS;
char **papszOptions = NULL;

hDstDS = GDALCreate( hDriver, pszDstFilename, 512, 512, 1, GDT_ Byte,
papszOptions );

Ha sa3wike Python:

dst _ds = driver.Create( dst_filename, 512, 512, 1, gdal. GDT _Byte )

Kak Tonbko HabOp JaHHBIX Oy/eT YCIEIHO CO3J[aH, BCe HeOOXOIMMbIe MeTaJJaHHbIe U COOCTBEHHO M300-
paXKeHne JOJKHBI ObITh 3amucanbl B daityi. KoHkpeTHast peasmsalys 09eHb CUJIBHO 3aBUCUAT OT 3aJIa4H,
HO B IPOCTEHIIEM Caydae, BKJIOYAIOINIEM 3alliCh TPOEKINN, IreorpadudecKoil MPUBSI3KH U PACTPOBOTO
n300paKeHusi, MOXKeT BBIIVISIJIETh TaK:

Ha aspike C+-+:

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

char *pszSRS_WKT = NULL;

GDALRasterBand *poBand;

GByte abyRaster[512%512];

poDstDS->SetGeoTransform( adfGeoTransform );

0SRS.SetUTM( 11, TRUE );
oSRS.SetWellKnownGeogCS( "NAD27" );
oSRS.exportToWkt( &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;

Ha asbike 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 );
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CPLFree( pszSRS_WKT );

hBand = GDALGetRasterBand( hDstDS, 1 );

GDALRasterlO( hBand, GF_ Write, 0, 0, 512, 512,
abyRaster, 512, 512, GDT _Byte, 0, 0 );

GDALCIlose( hDstDS );

Ha s3wike 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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GDAL - Geospatial Data Abstraction Library

Select language: [English][Russian|[Portuguese]

GDAL — sr1o 6ubaunoreka st paboThl ¢ pacTpOBbIMEU TeorpadudecKuMu hopMaTamMu (HaijioB TAHHBIX.
GDAL pacmpocrpansierca Open Source Geospatial Foundation na ycnosusix sunensuun X/MIT | To ectb
SIBJISIETCSI IIPOEKTOM C OTKPBITBIM MCXOIHBIM KojioM. Kak 6ubsmoreka GDAL mnpemgocTaBiisieT BBI3bIBAIO-
eMy TIPHJIOXKEHHIO eINHY0 0000IIEHHY 0 MOJIEJIb JIAHHBIX (CTP. 3) JIsl BCeX I0JIePKUBAEMbIX (hOPMATOB
daiios panubix. [Tomumo sroro B cocras GDAL BxoauT HabOp BCIOMOraTe/IbHBIX TPOrPaMM, BHI3bIBAE-
MBIX U3 KOMaHIHOM CTPOKH, JIJis ipeobpazoBanus u 00paborku janubix. Onucanue soirycka GDAL/OGR
1.5.1 (mapr 2008) MOXKHO HaiiTH Ha CTPAHMIE HOBOCTEIL.

Ceaszannas ¢ GDAL 6ubimoreka OGR (ucxommbie TeKCTBI KOTOpOit nocrasigaiorcss Bmecre ¢ GDAL)
IPETOCTABIISIET CXOIHBIE BO3MOXKHOCTH JIJIsT paOOTHI ¢ BEKTOPHBIMU JaHHBIMU. Ha cTpanuie oOHOBIeHTI
BBI CMOXKeTe HaiiTu ommcanue Bepcun 1.3.1, Boimymiennoit B oktssope 2005 r.

TiasHast crpanuna: http://www.gdal.org

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

4.1  JlokymeHnTaius Jjisl TIOJIb30BaTe el

* Buku - JIokyMeHTAIIUsT U COBETHI, IPEJIOCTABICHHBIE TTOJIH30BATENISIMUA 1 PA3PaAbOTINKAM.
« Barpysurh — ['oTOBBIE HCTOMHAEMbIE (DaMIIbL.

« Tlommep:kuBaembie (GOPMATHI.

+ Benomoraresnbabie mporpamvbl GDALL.

- GDAL FAQ.

* Moznens nannoix GDAL.

+ Coobmecrso GDAL/OGR u yupasienue mpoekToM.

+ Criucku KOMIAHUH, MPEJOCTABIIAIONINX YCJIyru ¢ ucnojab3osannem GDAL.

» BiarogapuocTtu.

« IIporpammuoe obecrieuenue, ucnonb3yiomee GDAL.
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Coopka GDAL u3 ncxoJHbIX TEKCTOB.
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+ 3arpysurb MCXOJHBIE TEKCTHI.

+ Onucanne mporpaMmmMHOro uaTepdeiica

« PykoBoscrso o ucnosiboBanuio GDAL

+ PykoBogcrso o nHanucanuio apaiisepos GDAL

» PykoBozcTBo 110 ncmomp3oBanuio naTepdeiica TpancopManumn
» Pykosomcreo mo OGRSpatialReference

+ gdal.h - unrepdeitc GDAL mys a3pika C.

+ GDALDataset

+ GDALRasterBand

+ GDAL g Windows CE

4.3 Koudepeniusi

4.4 Cumcok paccbLIKN

st orcexkuBanust ocHOBHBIX cobbiTuii B pazpaborke GDAL/OGR npennaznaden #He60bINON 110 00bEMY
crcok paccblikn gdal-announce.

s obcy K ieHust nmporecca pazpaboTK 1 BOIPOCOB 10 UCnoyib3oBanuio GDAL u ¢BSI3aHHBIX ¢ TTPOEKTOM
TEeXHOJIOTHUl cyImnecTByeT crnucok paccelaku gdal-dev@lists.osgeo.org. [loanucarses n mpocMoTpeTh apxu-
BBl PACCBHLJIKH MOXKHO Ha CHenuajibHON crpanwuie. CrucoK pacChUIKM TaK¥XKe JIOCTYIIEH B PEXKUME TOJHKO
nuist arenud 1o nporokosy NNTP news://news.gmane.org/gmane.comp.gis.gdal.devel u no HTTP http-
://news.gmane.org/gmane.comp.gis.gdal.devel.

Muorux nosbzosareseii u pazpaboraukoB GDAL/OGR udacro moxno naittu va IRC kanane #gdal cep-
Bepa irc.freenode.net.

4.5  Ot1uérbl 00 ommbKax

06 ommubkax GDAL M0xKHO cOOBIIUTH, U IPOCMOTPETD TIPK TOMOIIU cucreMbl Trac.

4.6 I/IHTepcbeﬁcm HJIA Pa3JINYIHBIX A3BIKOB IIPOI'PaMMUPOBaHNIA
Bor mozkere ncniosibzopate GDAL/OGR u3 ciemyronux si3bIKOB IIPOrPaMMUPOBAHMUST:

* Perl

» Python

+ VB6 Bindings (e ncnonbsyer SWIG)

» Nnarepdeiic ams R, cozmanusrit Timothy H. Keitt.
* Ruby

« Java

« C# / Net
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