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GDAL

Hacrosinmit JOKyMEHT OMUCHLIBAET MOEJb JAHHBIX, MpuMeHseMyio oubaunorekoit GDAL: pa3HoBUIHOCTH
uHGOpPMAIK, KOTOpas MOXKET COIepKaThcsa B ucrounnkax gaHubix GDAL, a TakyKe UX CEMaHTHKA.

2.1

HaGop panubix (npencrasasiembrii kiaccom GDALDataset) COCTOUT U3 CBA3aHHBIX PACTPOBBLIX KAHAJIOB, 8
TaK>Ke HEKOTOPOH JIOMOTHUTEILHOMN nHpOopMaImu, ooIeit 11 Bcero Habopa. B gacTHOCTH, HAOOD JAHHBIX
UMeeT MOHATHE Pa3Mepa (IIIUPUHBL U BHICOTHI), 00LIeM jid Beex KanasioB. Habop 1aHHBIX Tak:Ke OTBEYaeT
3a reorpaduUecKy0 IPUBSI3KY W yKA3aHHEe KOOPIMHATHON CHCTEMBI, TAKIKe OOIMMMH I BCEX KAHAJIOB.
Cam HabOp JIAHHBIX MOXKET UMETh ACCOLMUPOBAHHBIN KOMILIEKT METAAAHHBIX: CLIIMCOK 1P KJII0Y /3HA4eHne
B ¢popme ASCIIZ crpok

Bamerum, aro Habop AaHHBIX GDAL u Mojens pacTpoBBIX KaHAJOB M3HAYATBLHO Oa3upyercs Ha CIelu-
dukamu perysisipHbiX TOKpbiTHit KoHCOpImyMa OpenGIS.

2141

Teorpadudeckne KOOpAMHATHBIE CUCTEMbI pecTasiaaiorcs B Buae ctpok OpenGIS WKT (Well Known
Text). Takas CTPOKA MOKET CONEPIKATD:

« OOGiee Ha3BaHKe KOOPAMHATHON CHCTEMBI.

« HazBanme reorpadudeckoii KOOPAUHATHON CHCTEMBI.

» Unentudukarop cucreMbl KOOPIWHAT.

« Haspanwe snnmmconsa, 60bINast MOMyOCh, CXKATHE.

+ Haspanwe HAYaJIbHOTO MEPUINAHA W €rO CMEIEeHNe OTHOCUTEILHO | pUHBUYCKOTO.

+ Hassanwue npoekuuu (manpumep, Transverse Mercator).

+ Crnucok mapamMerpoB MPOEKIUU (HAIPUMED, MOJOKEHHE 0CEBOTO MEPUIUAHA).

» Haspanwe enunuIl n3MepEeHUs U MHOXKWUTEH I MEPEXOIa K METPAM WJIU PATAAHAM.

» Haspanus u mopsifioK CJI€IOBAHUST KOOPIAUHATHBIX OCE.

» Koapl mis BbIIenepedaucieHHbIX TapaMEeTPOB IO IPEeIONPeaeIEHHbIM TaOINIaM, TAKIM, KaK Tao-

sl EPSG.

JlonmoHuTebHBIE CBEIEHNUS 00 OIpeIeIeHnsIX KOOPAUHATHBIX cucTeM ¢ nomMomisio crpok OpenGIS WKT
u criocobax paboThl C HUMHU MOXKHO HaWTH B paszese osr _tutorial, a Tak:ke B HOKyMeHTAIWyW HA KJIacC

OGRSpatialReference.
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Koopaunarunas cucrema, sosspamaemas merogom GDALDataset::GetProjectionRef() onmcsiBaer reone-
3UYECKHEe KOOPAMHATHI, OpeaeisdeMble ¢ MOMOIIBI0 MaTpuisl adpGUHHOrO mpeodpa3oBaHusd, BO3BPAIIAEC-
moit pymknumeit GDALDataset::GetGeoTransform(). Koopaunaruas cucrema, Bo3spaiaemast Merogom G-
DALDataset::GetGCPProjection() onucbiBaeT reoe3andeckue KOOPAUHATHI HA3EMHBIX KOHTPOJIBHBIX TO-
4ek, Ciucok Koropwix gaér meron, GDALDataset::Get GCPs().

Bamerum, uro mycras crpoka (""), Bo3BpamaeMas B KauecTBE ONPEIENICHUsl KOOPIAUHATHON CHCTEMBI,
O3HAYAET OTCYTCTBUE WHMOPMANINY O KOOPAUHATHON CHCTEME.

21.2

CyrmecTByer apa crocoba 3a7aTh CBSI3b MEXKY TOYKaMM PAcTpa (B TepMUHAX CTPOKa,/ CTONGEIT) U reoie3n-
geckuMu Koopauuatamu. [lepBeiit u Hanboiee 9aCTO UCIOIb3yeMblil - 310 adduHHOE TPeodpa3oBAHKE.
BTOpOﬁ opearosaracT UCIIOJb30BaHUEe HA3€MHBIX KOHTPOJIbHBIX TOYEK.

Marpunia addunnoro npeobpa3oBanusi COCTOUT U3 ecTu KOIDDUIMEHTOB, BO3BpaIaeMbix MeTooM G-
DALDataset::GetGeoTransform(), koropasi oroGpazkaer cTpOKY /CTONGel B TIPOCTPAHCTBO Me0Ie3NIeCKUX
KOOD/IUHAT TIO CJIEYIONIEMY COOTHOIIECHUIO:

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

B cityuae uzobparkenuil, Bepxussi paMKa KOTOPbIX OpUeHTUPOBaHa Ha cesep, Koabduuuenrst GT(2) u G-
T(4) papusr Hymo, GT(1) pasen mupnne nukcena, a GT(5) --- ero Beicore. Koopauuarsr (GT(0),GT(3))
33/1a10T TTOJIOZKEHNEe BEPXHEro JIeBOro yIJla BEPXHEro JIeBOrO IMHUKCeJa PACTPA.

Bamerum, 4r0 KOOpJAMHATHI CTPOKa/cronbern moryr npunumarb 3Hadenus or (0.0,0.0) B BepxHem jieBom
YTJIy BEPXHETO JIEBOTO TIMKCENIa 10 (IUPUHA B TIMKCEIAX,BHICOTA B MUKCEIAX) B IPABOM HUYKHEM YTIIy
[IPABOrO HIKHEro TuKcesa. ITooxKeHre EeHTpa BePXHEro JIeBOro MUKCeIa B TePMUHAX CTPOKa/cToJbery
Oyaer, Takum obpasom, (0.5,0.5).

21.3  (Ground Control Points, GCPs)

Habop JaHHBIX MOXKET MMETh CITMCOK KOHTPOJIBHBIX TOYEK, CBA3LIBAIOIIMX OJHY WJIM HECKOJIHKO TOYEK
pacrpa ¢ uX reoJe3ndecKUMU KOOpAuHaTaMu. Bce KOHTPOJIbHBIE TOYKW 33aHbI B OHON U TO JKe KOOp-
JUHATHON cucreme, Bo3spainaemoii merogom GDALDataset::GetGCPProjection(). Kaxkaas kourposibHas
rouka (onucpiBaemas Kiaaccom GDAL  GCP) couepxkur ciempyrouiee:

typedef struct

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

} GDAL_ GCP;

Crpoka pszld mo/KHA ObITh YHUKAJBHBIM (M, 9ACTO, HO HE BCErA, YUCJIOBLIM) UACHTH(MDUKATOPOM IJIst
KOHTPOJIBHON TOYKE B CIHMCKE TOYEK JaHHOrO Habopa. pszInfo --- 310 00BI9HO mycTast CTpOKa, HO OHA
TaK>Ke MOKET COMEPKATD JI000H BCIIOMOTraTeIbHBIN TEKCT, OTHOCAIIMNICA K JaHHON To4uke. Teopernueckn
9TO MOJIe MOXKET TAKKe COZEPKATh MAIIUHHO YATaeMyi0 nH(MOPMAIUIO O CTATyCe JAHHON TOYKHU, OJHAKO
B HACTOAIIMNA MOMEHT 3Ta BO3MOXKHOCTb HE DeaIu30BaHa.

Koopauuarsr (dfGCPPixel, dfGCPLine) 3anator nonoxkenue Touku Ha pacrpe. Koopaunars: (dfGCPX,
dfGCPY, dfGCPZ) 3azaior cOOTBETCTBYIOILYIO IIPUBHA3KY TOYKHM K MeOIe3UYEeCKUM KOOpAuHATaM (KOOp-
aunara Z dacro ObiBaer Hy/éMm).

Hoxkymenrauus no RU. ITocaenuune nuamenenus: Br 13 Map 2012 07:34:14. Cosnano cucremoit Doxygen



2.1 Habop maHHBIX 5

Mopgesnb nanabix GDAL He comepKuT MexaHu3Ma npeodpa30BaHuUsl, MOy YaeMOr0 U3 KOHTPOJIBHBIX TOYEK,
--- 3TO OCTABJIEHO JIJTsl PUJIOYKEHU GoJiee BBICOKOrO ypoBHs. OOBIYHO JJIst 9TOr0 IPUMEHSIOTCS OJTUHOMbI
ot 1-ro 10 5-TO TIOpsIKA.

O6braHo HAGOp JAHHBIX comepxkuT Jaubo adduuHOoe MpeobpazoBanue, TUOGO KOHTPOJIbHBIE TOUYKH, JTUOO
Hu4ero. B peskux ciydasx MOXKeT IPHCYTCTBOBATH W TO, U JPYroe, TOrIA He OIPEJIEJEHO, KAKOH u3
CTOCOOOB MMEET TPENMYIITECTRO.

214

Meraganubie --—- 3T0 BCLHOMOraTesbHbIE JAHHbIE, XPaHsAIIUECd B BUJe nap Kiod/3Hadenue. x cocras
omnpe/iessercs (popMaToM XpaHEHUs JAHHbIX U npusiaokeHuem. Kirouu noskabl ObiTh "npaBusbHbME"
jekceMaMu (6€3 MpOBEbHBIX U CHEUAJbHBIX CUMBOJIOB). 3HAYEHUS MOIYT UMETDh JIIOOYIO JJIUHY U CO-
JiepKaTh JTII00bIe CUMBOJIBI, 38 UCKJ/II0YeHneM HysreBoro cumbosa ASCIIL.

MexaHu3M ympaBieHAs METAIAHHBIME IIJIOXO ONTHMHU3UPOBAH Jjisi PAOOTHI C OYeHDb OOIBITIMEU OJIOKAMEI
mauubix. OmHako paboTa ¢ MeTamaHHbIMU, peBbimapmuvy B pa3mepe 100KiB ckopee Bcero mpuBeagér k¥
CHUKEHUIO MTPOU3BOIUTETIHHOCTH.

Hexoropbre ¢popMarsl JaHHBIX COAEpKAT COOCTBEHHYIO 0a3y METaIaHHbIX, ApaiiBepbl APpYrux (POpMATOB
MOTYT OTOOPAXKATh TOJIsI, crienuUIHbIe I JaHHOTO (hOpMaTa, B 3amUCH 0a3bl METaJAHHBIX. Hampu-
Mep, apaiisep TIFF Bo3ppaiaer comepKuMoe HEKOTOPHIX HH(POPMAIIMOHHBIX TETOB B BHIE METAJIAHHBIX,
BKJIIOYAs TIOJIe 1aTa/BPeMsi, KOTOPOe Oy/IeT BBINISIETh KaK:

TIFFTAG_DATETIME=1999:05:11 11:29:56

MeraaHHbIE BBIIEIEHB B MMEHOBAHHBIE TPYIIIIHI, HA3bIBAEMbIE JOMEHAME. Ba30BbIil JOMEH He nMeeT nmMe-
uu (NULL wm ""). CymiecTByer HECKOJIBKO CIEIHUA/bHBIX JTOMEHOB, CJYXKAIUX ONPEICTEHHBIM IEJIsIM.
3aMerumM, 4TO B HACTOSAIIMI MOMEHT HE CyIIEeCTBYeT CIocoba MepeducCIuTb BCE JOMEHbI, JOCTYIIHbIE JIJIst
JAHHOIO OOBEKTa, OJHAKO IIPUJIOXKEHHE MOXKET IIPOBEPUTH JOCTYIHOCTH JIFDOOrO J0MEHa, KOTOPbIA OHO
yMeeT 00pabaThIBATH.

Crenyronue 3aIuc MeTaJaHHbIX UMEIOT Y6TKO ONPEIEeEHHYI0 CEMAHTHKY B DA30BOM JOMEHE:

« AREA OR_POINT: Ilpunumaer 3uauenue "Area" (uo ymosnuanuio) uiu "Point". ITokasbisaer,
YTO 3HAYEHWE TUKCEIA JMOO COOTBETCTBYET CPeIHEMY 3HAYEHWIO JAHHOW BEJIWYWHBI TIO BCel 00-
JIACTH, 3QHUMAEMOI TIMKCEJIEM, JTH0O TIPeCTABISIET TOYeTHOEe 3HAUEHNE B IIEHTPE TTHKCEIa. JTO He
BJIASIET HA WHTEPIPETAIAIO reorpadbunIecKOil IPUB3AKT, KOTOPas OCTAETCS CBA3aHHON C TPAHUIAME
MIUKCETA.

« NODATA VALUES: Cruucok pa3zesiéHHbIX pobesiaMu 3HaYeHIH 0603HAYAIONUX MPU3HAK HA OT-
CyTCTBUsI JAHHBIX. 1HMC/I0 IMKCE/Iel B CIIMCKE COOTBETCTBYET YMCJLy KAHAJIOB B HAOOpe AanHbiX. [Ipu
TaKOM CIOCOGEe yKa3aHWsl OTCYTCTBUS JAHHBIX MHUKCEIb CYUTAETCS MYCTHIM TOMJIA UTOJBKO TOTIA,
KOTJIa €CJIM BO BCEX KAHAJIAX €ro 3HAYeHWe COBMAIAeT COOTBETCTBYIOIMEeMy Toso B crrcke NOD-
ATA VALUES. Dta 3anuck ToOKa He 0Y€Hb ITHUPOKO HCIOJIb3YeTCs JpaifiBepaMu, aarOpuTMaMU U
BcromoraresibabiMu iporpammamvu GDAL.

« MATRIX REPRESENTATION: IToka3biBaer, B KAKOM BHJIE MPEJICTABIEHbI MATPUIHBIE JTAHHBIE.
Ucnomnb3yercs i HaOOPOB JAHHBIX MOJISPU3ANUOHHBIX PAJIMOJIOKATOPOB ¢ CHHTE3UPOBAHHON anep-
rypoii (Polarimetric SAR). MoxeT mpuHUMATH CIEIYIONAE 3HAYEHWS:

- SCATTERING

SYMMETRIZED SCATTERING

- COVARIANCE

- SYMMETRIZED COVARIANCE

- COHERENCY

SYMMETRIZED COHERENCY

- KENNAUGH
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- SYMMETRIZED KENNAUGH

« POLARMETRIC_INTERP: 9ta 3amuch onpejiesiena jisi pACTPOBBIX KAHAJIOB JAHHBIX TOJISPU3a-
[MOHHOI'O PAIMOJIOKATOPA ¢ cuHTe3upoBanuoii aneprypoit (Polarimetric SAR). TlokasbiBaer, Kakylo
MO3UIAIO B 33JaHHOM MATPUYIHOM TIPECTABICHUN JAHHBIX 3aHWMAaeT JAaHHbIM KaHaia. Hampumep,
JITst HAbOpa JIAHHBIX, IPEJICTABIEHHBIX KaK MATPUIA pa3dpoca, 9Ta 3aluch MOXKET MPUHAMATH 3HA-
genus HH, HV, VH, VV. Eciu nabop fganubIx siBjsiercs Marpuiieil Kopapuanuii, 3Ta 3aiuch Oyier
npuaMarh onHo n3 3uadennit: Covariance 11, Covariance 22, Covariance 33, Covariance 12,
Covariance 13, Covariance 23 (IIOCKOJIbKY CaMa MaTPHUIA JPMHUTOBA, TO STUX JAHHBIX JIOCTATOU-
HO JJIs €6 3a/1aHus).

2.1.441 (SUBDATASETS)

Homven SUBDATASETS cozmep:kuT cucok JouepHuX HAOOPOB maHHBIX. OOBIYHO OH UCHOJIB3YeTCS JJIst
LOJIyYeHus yKa3aresell Ha u300pakeHus, XpaHsdiuecs Bce BMecre B exuHoM daiie (takom, kak HDF
unu NITF). Hanpuwmep, daiin dopmara NITF ¢ deTbipbMs n300paskeHUsIME MOYKET UMETDh CJICIYIONHil
CTIIUCOK BJIOKEHHBIX HAOOPOB TAHHBIX:

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 3amucu NAME - cTpoka, kKoropas moxker ObiTh nepegana B dyukimuio GDALOpen() ans
MOJIyYeHHs JOCTyna K m3obpaxkenuio. Januch _DESC npennasnadena Jjisi onucaHust u300parkKeHusl B
BH/JIE YMTAEMOI YEJIOBEKOM CTPOKH M MOXKET OBbITh MOKA3aHa MOJIb30BATEIIO /sl ODJIerdeHus BbIOOPA.

2142  (IMAGE_STRUCTURE)

Meraganabie B 6a30BOM JIOMEHE COMEPKAT HH(MOPMAIINIO, CBI3aHHYIO ¢ n300pakeHueM, OJHAKO HE CO-
JEeprKaT JAHHBIX O TOM, KaK 3TO M300parkeHUe XPAHWUTCsS Ha Aucke. Takum 00pasoM, 3TH MEeTaIaHHbIE
MOTYT OBITH CTOKOIHO CKOIMUPOBAHBI BMECTE C OCTAJBLHBIM HAOOPOM JAHHBIMU B HOBbIH (popmar. Tem we
MeHee, HEKOTOpas BaykHas WHPOPMAIK TECHO CBA3aHA C KOHKPETHBIM (hOPMATOM U CITIOCOOOM XPAHEHUST
JaHHbIX. Bo m3bexkaHue mepeHecenus 37O mHMOpPMAIUME TPU KOMUPOBAHWK JAHHBIX, OHA MOMEIEHA B
cnenuanbhbiit qomed, HasbiBaeMmbiit IMAGE STRUCTURE, koropbiit He T0JKEH CJIENO KOMUPOBATHCS
B Apyrue popMaThL.

B nacrosrmmit Mmoment crernudukanneit RFC 14 ompemeneHbl caeayionime CenaabHble 3aiCH B JOMEHe

IMAGE_STRUCTURE.

« COMPRESSION: Anropur™m cxKaTws, HCIOJb3YeMbIdl JIJIsl JAHHOIO HAOOpa JAHHBIX WJIM KaHAJA.
He cymecrByer onpenenéHHOrO KaTajaora UMEH aJrOPUTMOB CXKATHSs, OJHAKO €CJIH JAHHBI (Gop-
mar noguepxkupaer napamerp co3ganns COMPRESSION, Touno Takoil ke CIMCOK BO3MOXKHBIX
3HAYEHUH JTOJIYKEH OBbITh MCMOJB30BAH U 371€Ch.

« NBITS: Yucio 6ur Ha 3HaYeHHe IUKCeIa B KaHaJIe MJIM BO BCeX KaHajaX JaHHOrO Habopa JaHHBIX.
OObIYHO IPHUCYTCTBYET TOJLKO B C/ydYasX HECTAHJAAPTHOIO 4UC/a OMT JJisd 3TOrO TUIA JAHHBIX,
HampumMep, ecin 1-6urossrit ¢aiin TIFF npencrasnen 8 GDAL B Bume GDT _Byte.

« INTERLEAVE: Tlpumenumo ToabK0 K HabOpaM JAHHBIX W MOxKeT mpuHuMarh 3uadeHns PIXEL,
LINE miu BAND. MozkeT ObITh HCIOJIB30BAHO B KAYECTBE IIOACKA3KH /1 Haubosiee 3(pPeKTUBHOIO
crrocoba JOCTyIa K JAHHBIM.
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2.1 Habop maHHBIX 7

« PIXELTYPE: Moxer ucnonb3oBarbcs i kanaios GDT  Byte (uwiu coorBercsyromux Habopos
nanubix) u upunumarb 3nadenune SIGNEDBYTE, ykasbiBarouiee Ha 10, 4TO 1OJOXKUTEJIbHBIE 3HA~
qennd OT 128 1o 255 IOIKHBI MHTEPIPETUPOBATHCA KaK OTPUIIATEILHBIE OT -128 1o -1 gja mpujio-
JKeHUi, yMenmux 00pabarsBaTh 6ANTHI CO 3HAKOM.

2143 RPC

Homen RPC comep)ut MeragaHHbIe, OMUCHIBAIOIINE T€OMETPUIECKYIO MOJIE/b M300paXKeHNsT B BUE TI0-
JIMHOMOB C paruoHa bHbiMu Ko dunuentamu (Rational Polynomial Coefficient). Dra reomerpuueckas
MOJIEJIb MOXKeT ObITb UCIOJIb30BaHA /I [IePecyéra MexK/ly KOOpAuHATaMu CTPoKa,/crosber u reorpadmu-
YeCKUMU KOoopauHaTaMu. Mojesb olpeiensercs CaeayomuMy 3alliCaMu:

« ERR_ BIAS: OmmbKa - yKJIOH. YKJIOH CPeJIHEKBAIPATHIHOMN OMUOKY B METpaxX MO TOPU30HTAIBHOM
ocH JiIst Bcex To4Yek n3obpaxkenus (-1.0 ecim Hem3BeCTHO).

- ERR_RAND: Ommb6ka - ciayuaitnas. CpeIHeKBaIpaTuIHas CIydaiiHast OMMOKa B METPAX MO TOPH-
BOHTAJILHOM OCH [IJIg KaxK a0 Touku u3obpaxkenus (-1.0 ecjiu HEU3BECTHO).

« LINE OFF: Cmemienne cTpoku.

« SAMP OFF: Cumemenne nukcea.

« LAT OFF: Cwmerrenne reofie3ndecKoil mupoThl.

« LONG _OFF: Cwmernenue reose3udeckoil 10IroThbi.

« HEIGHT OFF: Cwmemenue reone3ndeckoil BbICOTHI.

« LINE SCALE: Macmrab cTpoxu.

« SAMP SCALE: Macmrrab mukcesa.

« LAT SCALE: Macmtab reome3uaecKoil IMupOoTHI.

« LONG_SCALE: Macmmrab reome3nveckoii JoaroThI.

« HEIGHT SCALE: Macmrab reome3n<ecKkoil BHICOTHI.

« LINE NUM_ COEFF (1-20): Yucaurenu koadbduuuenros crpok. Asanuars koaddunuenros mno-
JIMHOMA, B UMCJINTENIC YPABHEHUA I1 (pa3eeHbl pobeIaMn).

« LINE DEN COEFF (1-20): 3namenarenu koddduimentos crpok. Isaguars kodbduUmuenTos
HOJIMHOMA, B 3HAMEHaTeJle ypaBHeHus In (paseseHbl mpobesiamu).

« SAMP NUM _COEFF (1-20): Yucnurenu kodddbuimentos nukceneii. Isaanars koabdumuenTos
HOJIMHOMA, B YUC/IUTE/Ie YPaBHeHus cn (pas/e/ieHbl IpodesiaMn).

« SAMP DEN_ COEFF (1-20): 3uamenarenu koadbdunuenros nukcesneil. JIpanuars koaddunmen-

TOB IIOJIMHOMA B 3HAMeHaTeJe ypasHeHus cn (pas/esienbl 1pobesiamu).

OTH MOJIs HALPSIMYIO B3ATHI U3 TOKyMeHTa, npeaiaraomero noaaep:kky RPC B GeoTIFF (http://geotiff.-
maptools.org/rpc_ prop.html), koropsiii B cBoro ovepens cienyer onpezenenuto NITF RPCO0B.

2144 xml”

JIro6oit jomeH, ybé ums umeer npedukc "xml:", apiserca e 06braHOMN 62300 METAIAHHBIX BUIA UM/ 3HA~
qeHue, a eTuHbIM JOKyMeHToM XML mnpencraBieHHBIM OHOM OOJIBINON CTPOKOIA.
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8 Monens ganasix GDAL

2.2

Pacrpossiit kanan omucekiaercs B GDAL ¢ momombio kiaacca GDALRasterBand. Ou He o6si3aTesbHO
JIOJI?KEeH TIPeICTaBIATh BCE n3obpaxkenue. Hampumep, 24-6utnoe RGB-n300paxkenune 10/12KHO OBITH MPEI-
CTABJIEHO KAK HAOOD JAHHBIX C TPEMsI KAHAJIAMHU, 110 OJHOMY JIJsi KPACHOM, 3eJIEHOM U CHHEH KOMIOHEHTHI.

PacTpoBbiit KaHaa UMeeT CaeayIonne CBONCTRA:
 Mupuna u BICOTA B mMuKCegax u cTpokax. Ouu OyayT Temu Ke CaMbIMU, YTO W I BCEro HAOOpa
JAHHBIX, €CJIH 9TO KAHAJ B TOJHOM pa3pelieHuu.

« Tun namnbix (GDALDataType). Oaun u3 BemecrBennbix (Byte, Ulnt16, Int16, Ulnt32, Int32,
Float32, Float64), wiu komiiekcubix Tunos Clnt16, CInt32, CFloat32, and CFloat64.

 Pa3zmep Guioka. [Ipeamournrenbubiii (Hanbosee 3¢dbekTUBHBIN) pa3mep GJIOKA JAHHBIX JJid CUM-
TeiBaHus. g m300paKenuit, XPaHAMMUXCA MOCTPOIHO, ITO B OONBIMHHCTBE CIydaeB OyIeT OmgHA
CTPOKA.

» CuucoK MeTaJlaHHBbIX B BUJE LAp KJI0Y/3HadeHue B TOM ke dopmare, 4To u i BCero Habopa
JAHHBIX, HO COMEPIKAIINX WHMOPMAINIO, CIEN(MUIHYIO I JAHHOTO KAHAJA.

» HeobGsizarenpHas CTPOKa OIMUCAHUSI.

+ HeobGs3aresbublit Mapkep orcyrcBus ganubix (cMm. takxke 3anuch meraganabix NODATA VALUES
JIJTst Habopa JAHHBIX, COMEPIKAINi MAapKEPhl OTCYTCTBUST JAHHBIX JJIsT BCEX KAHAJIOB).

+ Heoba3arenpuplii KaHAJ MACKd, MapKUPYIOMMI IHMKCEJbl, B KOTOPBIX JaHHBIE OTCYTCTBYIOT HJIH
mpo3paunbl. Cm. obcyxkaenne RFC 15: Band Masks.

+ Heobs3aresbublil cuucok kareropuii (Haupumep, HA3BaHUIl KJIACCOB HA TEMAaTUYECKON Kapre).
» HeobOsi3aresbable MUHUMAIBHOE U MAKCHMAJIHLHOE 3HAYEHUE.

» HeobGsz3arenbuble KamnOpPOBOIHBIE KOI(DDUIIMEHTHI [JIsI TepecyéTa 3HadeHni pacTpa B (pU3NIecKue
BeJIMYMHbL (HALPUMED, [1E€PEBOJL, OTCYETOB BbICOTHL B METPbIL).

» HeoOsizarenbnoe nazpanue eauuun udmepenus. Hanpumep, 310 1mose MOXKeT COMEPKATH €IMHUIbI
U3MEPEHUsl BBICOTHI ISl MOen peabeda.

« IlseroBas unrepuperamus Kaunana. Ogaa us:

— GCI_Undefined: no ymom4anuio, He OIPE/IEIEHO.
— GCI_Graylndex: onnnounoe n3o0paskeHne B OTTEHKAX CEPOTO.
— GCI_Palettelndex: nzobpaxkenue ¢ 1BETOBON ITATHTPOIA.

— GCI_RedBand: xpacuas kommonenTa RGB- nian RGBA-u3zobpaxkenus.

GCI_GreenBand: 3esnénas xkomnonenra RGB- nmm RGBA-u3obpakenus.

GCI_BlueBand: cuuss kommnonenta RGB- win RGBA-u3o6pakenns.
— GCI_ AlphaBand: anbda-kanan RGBA-u3obpakenus.

— GCI_HueBand: komnonenTa 1iseta HLS-u300pazkennsi.

- GCI_SaturationBand: komnonenrta zacoimernnoctu HLS-uz06pazkenns.

— GCI _LightnessBand: komnonenta sipkoctu HLS-u306pazkenmsi.

GCI_CyanBand: rosny6as komnornenra CMY- i CMYK-u3o6pazkenus.

GCI_MagentaBand: nypnypnas kommonenta CMY- nian CMYK-u3o6parkenust.
- GCI_YellowBand: xénras xomnorenta CMY- nan CMYK-uzobpakenusi.

— GCI_BlackBand: yépnas komnonenta CMY- nin CMY K-uzobpazkenns.

+ Tabauna 1nseros (HaaMTpa), KOTOpasd OyJAeT MOAPOOHO OMUCAHA, HUXKE.

+ Nudopmaius 06 yMEHbIIEHHBIX 0030PHBIX U300ParKeHUAX (MUPAMUIAX).
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2.3 Tabsmia 1BeTOB 9

2.3

Tabaura 1BETOB COCTOUT 3 HYJIsI MJIM HECKOIbKIX 3aMUCeH, OMIMChIBaeMbIX HA si3bike C B BUjIE CJIeayomneit
CTPYKTYPBHI:

typedef struct

{

/- CepBlii, KPACHBIH, TOIy60 nan Ber -/
short cl;

/- 3en6Hbli, MypPIyPHBIA NI APKOCTD -/
short c2;

/- cuHMIA, JKEITHIH WM HACBIIEHHOCTS - /
short c3;

/- anbda-kanan wm 96pHbLi -/
short c4;
} GDALColorEntry;

Tabsuua useros rakzxke umeer unaukarop uarepnperanuu (GDALPalettelnterp), koropsiii ykasbiBaer Ha
10, KaK napamerpsl cl/c2/c3/c4d noiKHbL ObITH IPOMHTEPIPETUPOBAHBI IIPUIIOKEHUEM. DTOT UHIUKATOD
MOKET IIPUHUMATD CJAEAYIOIINe 3HAYCHUA:

« GPI_Gray: Cunrath cl 3HaYeHWEM B IPAIANNSIX CEPOTO.

« GPI_RGB: Cunrars cl KpacHbIM, c2 3eE6HBIM, €3 CHHUM, a ¢4 --- anbda-KaHajaoM.

GPI_CMYK: Cuurars ¢l ronayObiM, €2 mypilypHbIM, €3 2KE1TbIM, ¢4 4EPHDbIM.

GPI_HLS: Cuurars cl npserom, ¢2 spKOCTBIO, €3 HACBIIIEHHOCTHIO.

JL71s1 CBSI3BIBAHUS IIBETA C TTHKCEIEM 3HAYEHNE STOTO TTHKCEJIA UCTOIB3YETCS B KAYECTBE WHIEKCA B TADIUIE
IBETOB. JTO 3HAYUT, UTO IIBETA BCET/IA PACTIOIATAIOTCSA B TAOIUIE HAYNHAS C HYJIEBOIO HHIEKCA U JTaJIee IO
Bo3pacranuio. He cymecTByer Mexanu3ma, 11 MPEIBAPUTEIHHOTO MACIITAOMPOBAHUS 3HAYCHUI, TIPEIKIE,
qeM Oyzer mpuMeHeHa TabJIuIa IBETOB.

2.4

Kanaa moxker comeprkarh 0030pHbIe n300parkenus. Kaskmoe 0630pHOe n300paskeHne MpeICTaBIeHO B BUIE
orgensroro Kanana GDALRasterBand. Pasmep 0630pHoro nzobpazkenust (B TEpMUHAX CTPOK ¥ CTOJIOIOB)
OyIeT OTJINYIATHCA OT DA30BOTO MOJTHOPA3MEPHOTO PACTPA, OTHAKO reorpaduIecKn OHU OYIyT MOKPLIBATH
OJIUH U TOT K€ PEruoH.

00630pHbIe N300paAKEHNS TPUMEHSIIOTCS /I OBICTPOTO OTOOPAXKEHHUsT YMEHDBIIIEHHBIX KOMWi PacTpa, BMe-
CTO TOrO, YTOOBI YUTATH TTOJTHOPAZMEPHOE M300PAKEHNE C MOCJIEIYIONIM MACIITAONPOBAHUEM.

Kanan Taksxke obnamaer csoticreom HasArbitraryOverviews, koropoe pasuo TRUE, ecau pactp mMoxker
ObITH 9(DEKTUBHO MPOUUTAH B JIIOOOM PA3PEIIEHUN, HO HE MMEET YETKUX MUPaMUIAIbHBIX CJI0EB. Ta-
KAMU CBOCTBaMu 00JIaJAI0T HEKOTOPBIE AJTOPUTMbI KOAMPOBAHUS M300parkenwuii ¢ momoinsio BII® u
BeiiBJIETOB, a Takyke M300parkeHus, I0JydaeMble U3 BHEINHMX UCTOYHMKOB (rakux, kak OGDI), xoruma
MacITabupoBaHUe TPOU3BOAUTCS HA YIAJIEHHON CTOPOHE.
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Mogens nanasrx GDAL
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[1aBa 3

GDAL

3.1

IMepen Tem, Kak OTKPBITH HAGOD JAHHBIX, moaaep:kuBaeMbrii GD AL, He0OXOAMMO 3apEruCTPUPOBATH Jpaii-
Bepbl. [ KaxXK10ro moAaepKuBaeMoro (popmMara CymecTByeT OTAeIbHbIH ApaiiBep. B 6GonbmmmHaCcTBE CTy-
YaeB 3TO MOXKHO caenarh ¢ momombio dyukimuu GDALAlIRegister(), koropas mbITaeTcsi 3aperucTpu-
pOBaTh BCE M3BECTHBIE JIPANBEPDI, BKJIIOYAS T€, 9TO 3arpyKEHbI U3 JUHAMUYUECKH TOATPYKAEMBIX MOIY-
Jieii .80, ucnosib3yst GDALDriverManager:: AutoLoadDrivers(). Vimeercst BO3MOXKHOCTb OrpaHUYUTH HAGOD
JPaiiBepOB, AOCTYIHBIX B MPUJIOZKEHUN; TTPUMEPOM MOXKET CJIyKuUTh Koz momyss gdalallregister.cpp.

Kaxk TonbpKo npaiiBepbl 3aperucTpupOBaHbl, MPUIOKEHUE JT0MXKHO Bbi3BaTh Gynknuio GDALOpen() ais
OTKpBITHST HAOOpa MaHHbIX. B KadecTBe mapamerpoB (DyHKIWS NPUHUMAET Ha3BaHWe HAOOpa NAHHBIX W
pexkum gocryna (GA  ReadOnly wiu GA _ Update).

Ha a3bike 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 sa3bike Python:

import gdal
from gdalconst import *
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dataset = gdal.Open( filename, GA ReadOnly )
if dataset is None:

Ecniu GDALOpen() Bossparmaer NULL, 370 03HauaeT, 4ToO Omepanus He yIajach U 9TO cooOIeHust 00
ommmbke 6buiu nocsaanbl ¢ nomonpio dyakiuu CPLError(). Eciu Bbl X0THTE yIPaBIATh IPOLECCOM BbI-
JlavM [0JIb30BaTeN0 coobiienuii 06 omubkax, To obparurech K qokymenrtanuu ua dyukimio CPLError().
Boobuie rosopsi, CPLError() npumensiercs Bo Bcex komnonentax GDAL nns Bbimauu coobrienuit 06
omubkax. 3amerum Takxke, 410 pszFilename He moskHa 00si3aresibHO ObITh MeHeM (daiina Ha dusnde-
CKOM HOcHUTeJIEe (XOTst 00BIYHO 3TO Tak ). VIHTepnpeTanus 3T0ro napaMerpa 3aBUCHT OT JIpaiiBepa, 3T0 MO-
xet 0biTh URL uyn numsa daiisa ¢ 70moTHITeIbHBIMA TapaMeTPAMU, YIIPABJISIOMIMME TPOIECCOM UTEHUS,
amb0 dem-1o maHbIM. [loxkasryiicTa, He OrpaHuYHUBaiiTe AMAJIOTH BHIOOPA HADOPA MAHHBIX [JIsT OTKPBITHS
TOJILKO JIAIIB (paiimamu Ha PU3TIECKUX HOCUTEIISIX.

3.2

Kaxk 6b110 onucano B pazaene Mouens nanabix GDAL, nabop nanabix GDALDataset comepkur crmcok
PACTPOBBLIX KAHAJIOB, HOKPBLIBAIOIIMX ONHY U Ty 2K€ TEPPUTOPHIO M MMEIOIIMX OJMHAKOBOE Pa3pelIeHHE.
OH Tak¥ke COIEPKUT METaJaHHbIe, KOOPAUHATHYIO CUCTEMY, reorpadUuecKyio MPUBA3KY, Pa3Mep pacTpa
¥ HEKOTOPYIO JOMOJHUTEIHHYI0 WH(OPMAIHUIO.

adfGeoTransform|[0] /* xoopaunara X BepxHero jesoro yrua */
adfGeoTransform[1] /* mupuna nukcesa */

adfGeoTransform|[2] /* mosopor, 0, ecitu m306pazkeHHe OPHEHTHPOBAHO HA CEBEP
*

adfGeoTransform|[3] /* koopauraTa y BepxHErO JIeBOTO yrota */

adfGeoTransform[4] /* moBopor, 0, ectu m300pakeHHe OPHEHTUPOBAHO HA CEBED
*/

adfGeoTransform[5] /* BricoTa nukcena */

Ecan MBIl XOTHM BBIBECTH HEKOTOPYIO OOy HH(MOPMAIMIO O HADOpe MJAHHBIX, TO MOXKHO CIEIaTb
creLyrolnee:

Ha s3bike CH4+:

double adfGeoTransform[6];

printf( "pafisep: %s/%s\n",
poDataset- >GetDriver()->GetDescription(),
poDataset->GetDriver()->GetMetadataltem( GDAL DMD LONGNAME ) );

printf( "Pazmep %dx%dx%d\n",
poDataset->GetRasterXSize(), poDataset->GetRasterYSize(),
poDataset->GetRasterCount() );

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

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

printf( "Hagamo xoopauuar (%.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( "paiisep: %s/%s\n",
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GDALGetDriverShortName( hDriver ),
GDALGetDriverLongName( hDriver ) );

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

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

if( GDALGetGeoTransform( hDataset, adfGeoTransform ) == CE_ None )

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

printf( "Pasmep mukcena (%.61,%.6)\n",
adfGeoTransform|[1], adfGeoTransform[5] );

}

Ha sa3bike Python:

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

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

print ’ITpoekrus ’,dataset. GetProjection()

geotransform = dataset.GetGeoTransform()

if not geotransform is None:
print 'Hagamo koopamuar (’,geotransform|0], ’,’,geotransform[3],’)’
print ’Pasmep nukcena = (,geotransform([1], ’,’,geotransform[5],’)’

3.3

OguuM U3 CrocOOOB YTEHUs PACTPOBBIX TaHHLIX ¢ ToMolbio GDAL saenserca nokanaabubi qoctyt. [pu
9TOM TIPH MOCJIEI0BATEILHOM UYTEHUN KAHAJIOB JOCTYITHBI METaJaHHbBIE, TAPAMETPHI OJIOKOB, & TaKXKe pa3-
JugHas apyras wadopmanus. /lajiee mpuBeneHbl MpuMephl KoJa, udsjekamomero oobekr GDALRaster-
Band u3 nabopa gannbix (kanansl mymepytorca or 1 u 10 GetRasterCount()) u BBIBOZSIIErO HEKOTOPYIO
nHMOpPMAIHIO O KaHATIE.

Ha a3bike C+-:

GDALRasterBand *poBand;

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

poBand = poDataset->GetRasterBand( 1 );
poBand->GetBlockSize( &nBlockXSize, &nBlockYSize );
printf( "Pasmep 6noka %dx%d, tun panubix %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( "Karan cogepxxur %d 0630pHBIX m306paxkenunii.\n",
poBand->GetOverviewCount() );

if( poBand->GetColorTable() != NULL )
printf( "Karan cogepxxut tabmuny nseros ¢ %d 3anucamu.\n",
poBand->GetColorTable()->GetColorEntryCount() );
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In C:
GDALRasterBandH hBand;
int nBlockXSize, nBlockY Size;
int bGotMin, bGotMax;
double adfMinMax[2];

hBand = GDALGetRasterBand( hDataset, 1 );
GDALGetBlockSize( hBand, &nBlockXSize, &nBlockYSize );
printf( "Pasmep 6noka %dx%d, tun panubix %s, ColorInterp—%s\n",
nBlockXSize, nBlockY Size,
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( "Kagran cogepxxur %d 0630pHbBIX m306paxenunii.\n",
GDALGetOverviewCount(hBand));

if( GDALGetRasterColorTable( hBand ) '= NULL )
printf( "Karan cogepxxut tabmuny nseros ¢ %d 3anucamu.\n",
GDALGetColorEntryCount(
GDALGetRasterColorTable( hBand ) ) );

Ha sa3wike Python:

band = dataset.GetRasterBand(1)
print *Tun nanusx’,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 *Kanax comepxkut ’, band.GetOverviewCount(), \
’ 0630pHBIX M300paskKeHuit.’

if not band.GetRasterColorTable() is None:
print 'Kanas comepxxur Tabuuny nseros ¢ ', \
band.GetRasterColorTable().GetCount(), ’ 3anucamu.’

3.4

Cy1ecTByeT HECKOJIBKO CIOCOBOB YTEHWs PACTPOBBIX JTAHHBIX, OJHAKO Hambosee OOIIMM SIBJISETCS WC-
nonb3oBanne Meroq GDALRasterBand::RasterIO(). 9Tor Mero/ aBroMaTnyecKy MPOM3BOIUT KOHBEPTA-
[IUIO TUIOB JAHHBIX, MACIITAOMPOBAaHWE U BBIPE3KY obsactu uaTepeca. Creayonuii Kol 9uTaer nepByro
CTPOKY HAHHBIX B Oydep COOTBETCTBYIOIIETO pa3Mepa, Mpeodpa30oBbiBasg UX IPHA ITOM B BEIECTBEHHBII
TUIL OJIMHAPHON TOYHOCTHU.

Ha asbike 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);
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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 sa3wike Python:

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

31ech BO3BpalaeMast CTPOKa, UMeer THUll String, u coaep:KuT xsizexd OGaifiT BEIIECTBEHHBIX JIAHHBIX. IDTa
CTPOKa, MOXKET OBITH Tpeobpa3oBana B 6a30BbIe THITH si3biKa Python ¢ momormnpio Moxyms struct m3 cran-
JApTHON OMOJINOTEKN:

import struct

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

Boemos dyuknuun The RasterIO mpousBoauTcs co CleayONUMI apry MEHTAME:

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

Bamerum, 4ro onuH u TOT ke Bbr3oB RasterlO() upumensiercs Kak Jjisi 4TeHUsl, TaK U [JIsl 3ALUCU, B
sapucumoctn or 3Hauenns daara eRWFlag (GF_Read nwan GF_ Write). Aprymentsr nXOff, nYOff, n-
XSize, nYSize onuchBaIOT OKHO PACTPa i YTeHUs (WU 3aIUCH). ITO OKHO HEOOA3ATENIHHO JOJIKHO
COBTIQIATh C TPAHUIIAMY CMEXKHBIX OJIOKOB, OTHAKO CIYNTHIBAHUE MOXKET ObITH O0s1ee 3D PEKTUBHBIM, €CIU
TPAHUIIBI COBITA IAOT.

pData --- 310 ykazarenb Ha Oydep B mamaru, Kyaa JOJKHBI ObITh MTPOYUTAHBI (MM OTKYIA 3aluca-
Hbl) ganubie. Paxrudeckuil Tun 31oro Oydepa JoIKeH COBIAJATh ¢ TUIIOM, EPeJIaBaeMbIM B apaMeTpe
eBufType, nanpumep, GDT _Float32 unu GDT _Byte. ®yukuus RasterIO() Bosbmér na cebs npeobpa-
30BaHUE MEXK/Iy THIIOM JAaHHBIX Oydepa u TunoM AaHHBIX Kanamsa. Obparure BHUMAHUE, YTO TPHU ITPeod-
PA30BaHUU BELIECTBEHHbIX AaHHbIX B Lesbie RasterlO() okpyriisier B MEHbILYIO CTOPOHY, & €C/ii 3HaYeHue
BBIXOJIUT 33 PAMKHU JOMYyCTHMOTO JUAMA30HA, OHO Mpeodpa3yercss B OJMKaiiiee MOMyCTUMOE 3HAYEHUE.
910, HATIpUMeED, O3HAYAET, UTO NpK UTeHnn 16-0MTHHIX JanHbIX B Oydep Tuna GDT _Byte Bce 3navenmus,
npesbImanme 255 OyayT 0ToDpaKeHbl B 3HaUeHWE 255, MacIITabUPOBaHUs JAHHBIX He TPOU30ieT!

[Mapamerpsr nBufXSize n nBufYSize 3agator pazmep 0ydepa. [Ipu 3arpy3ke JaHHBIX B MOJTHOM Pa3periie-
HUU OH OyJIeT COBIAIATH C pa3MepoM okHa. OIHAKO 71 3arpy3KH yMEHbINEHHOTO 0030pHOro n300parke-
Hug pasmep Oydepa MOXKHO yCTaHOBUTH MEHBIIMM, YeM pa3Mep OoKHa. B srom ciayuae RasterlO() Gymer
UCIIOJIB30BATH IOIXO/sIUe 0030pHbIe n300pazkenus (nupamuiy) s 6osee 3hHeKTUBHOrO BBOIA/BIBO-

Ja.
[Tapamerpsr nPixelSpace u nLineSpace 00bI4HO paBHBI HYJIIO, 9TO MPUBOIUT K UCIOJb30BAHUIO 3HAYECHUN
o ymordanuio. QIHAKO OHU MOIYT ObITh MCIIOJIL30BAHLL sl YIPABIEHUS JOCTYIIOM K Oydepy JaHHbIX,
JaBasi BO3MOXKHOCTb YHTATh B Oydep, KOTOPbIA yxKe€ CONEPXKHUT APYrue JaHHbIe, Yepeaysl MUKCEJIN W1
CTPOKH.

3.5

[Moxadyiicra, mocrosinao momuuTe, 910 00bekThl GDALRasterBand npunaexxar k cBoemy HabOpPy JaH-
HBIX U OHU HHUKOLJIA HE JIOJIKHBI yJIAJISAThCA ¢ HOMOInbio oneparopa delete sizbika C++. Habopbl maHubIx

Hoxymenranua no RU. ITocaennue nsmenenusi: Br 13 Map 2012 07:34:14. Co3nano cucremoit Doxygen



16 PykoBozcTeo no ncnonp3oBarnio GDAL

GDALDataset moryr 6biTh 3akpbIThl J1u60 ¢ momoibio BbrzoBa dyukimu GDALClose(), 6o ¢ ucnosb-
zoBanueM oneparopa delete miis oobekra GDALDataset. JIio6oit BapuanT npuBegT K KOPPEKTHOMY OCBO-
OO ICHUIO TTAMATH U COPOCY Ha JUCK BCEX HE3AMMCAHHBLIX JAHHBIX.

3.6

Hoswie daitbr B hopmarax, momaep:kubaeMbrx GDAL, MoryT 6bITh CO3JaHBI B TOM CJIy4ae, eciu Apaiisep
dbopmara nopnepxusaer cozganue. CyiecTByeT aBa OCHOBHBIX criocoba co3gars daiin: CreateCopy() u
Create().

Cnoco6 CreateCopy npeamosaraer Boizos dhyukuuu CreateCopy() ¢ ykasanuem Tpebyemoro apaiiBepa
BBIXOTHOrO popMara ¥ mepesateil HCXOIHOrO HAabOpa JAHHBIX, KOIMHsS KOTOPOro JAOMKHA ObITH CO3JaHA.
Cuoco6 Create npezmosaraer BoizoB Merona Create() ¢ ykasanuem HeoGXOAMMOro JpaiiBepa, a 3arem
HeHOCpe/ICTBeHHOI‘/JI 3allUCbI0 BCEX MeETaJaHHbIX WU I/I306pa}KeHI/I§I COOTBETCTBYIOIIUMUA OTAE/IbHBIMU BbI3O-
Bamu. Bce mpaiiBepsl, KOTOpBIE MOTYT co3maBaTh HOBbIe (aitibl, momnepxusaior meros CreateCopy(),
omHako He Bce mompuepxkuBaioT meron Create().

st Toro, 94Tobbl ONpEeeuTh, KAKOH METO| MOJIEPXKUBAET KOHKPETHBIH JApaiiBep, MOXKHO IPOBEPUTH
merananabie DCAP CREATE u DCAP _CREATECOPY y o6bexra mpaitepa. ¥Y6emnrech, 9to GyHK-
g GDALAlRegister() 6b1a BbI3BaHa npexke, 4em Bbi3bBaTh dyukimio GetDriverByName(). B cie-
JIYIOIIeM [pPUMepe MbI 3alpOCHM JpaiiBep W IPOBepUM, mojajaep:kuBaer ju oH Meroapl Create() u/mim
CreateCopy().

Ha a3sike 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( "Ipaiisep %s mogmepxusaer merogn Create().\n", pszFormat );

if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATECOPY, FALSE ) )
printf( "Ipaiisep %s mogmepxusaer meroxn CreateCopy().\n", pszFormat );

Ha asbike 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( "Opaiisep %s noxgepxusaer meron Create().\n", pszFormat );

if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATECOPY, FALSE ) )
printf( "Ipaiisep %s mogmepxxusaer meron CreateCopy().\n", pszFormat );

Ha sa3wike Python:

format = "GTiff"
driver = gdal.GetDriverByName( format )
metadata = driver.GetMetadata()
if metadata.has key(gdal. DCAP CREATE) \
and metadata[gdal. DCAP _CREATE| == "YES”:
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3.7 Ucnonwbzosanue merona CreateCopy|() 17

print ’Ipaiisep %s nognepxusaer meros Create().” % format
if metadata.has key(gdal. DCAP CREATECOPY) \
and metadata|gdal. DCAP _CREATECOPY]| == "YES”:
print ’paiisep %s nopnepxusaer meron CreateCopy().” % format

3aMeTuM, YTO HEKOTOpBIE ApaiiBepbl MOIYT TOJBKO YHTATH JAHHBIE W HE MOIJAEPKUBAIOT HU METO]
Create(), uu CreateCopy/().

3.7  CreateCopy()

HUcnonn3osanue meroga GDALDriver::CreateCopy() TpuBraibHO, HOCKOJIBKY GOJIbINas 9acThb uH(OpMa-
MW YATAETCA U3 BXOMHOTO HAOOpa maHHbIX. TeM He MeHee, MeTom MO3BOMSET NMepenaBaTh MapaMeTpHI,
crenupUIHBIE 1T CO3ABAEMOrO BBIXOAHOrO (hOpMaTa, a TAKKE MMEET BO3MOMKHOCTH OTOODParKaTh XOJI
IIpoIecca KONMpoBaHus 1ob30Bareso. [Ipocreiinias onepanus konupopanus u3 (aiiina ¢ umenem pszSrc-
Filename B HOBBI# (baiisr pszDstFilename ¢ mapamerpamu mo ymosdanuio u B (popmare, IpaiiBep KOTOPOTO
OBLI TPEIBAPUTEIHHO BHIOPAH, MOKET BBITIIAIETH CICAYIOMAM 00pa3oM:

Ha aspike C++:

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

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

Ha aspike C:

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

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

Ha sa3bike Python:

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

Bamerum, yro meroy CreateCopy() BosBpaiaer HAOOP JAHHBIX, IPUTOAHBINA Ui 3AIKMCH U OH JIOJIZKEH
OBITh COOTBETCTBYIOIIUM 00Pa30M 3aKPBIT JJjisi 3aBEPIINEeHHs 3AINCH U cOpoca JaHHBIX HA JUCK. B ciy-
qae s3bika Python 3to mpomsoiinér arromarwdecku, korma "dst ds" Berimer m3 obiaacTi BHUIAMMOCTH.
Buauenne FALSE (unu 0), ucnonb3yemoe s napamerpa bStrict, ciemyomero cpasy 3a UMEHEM BBIXOI-
Horo Habopa Jannbix B BeizoBe CreateCopy(), mokaswiBaer, uro CreateCopy() moszken 3aBepuurbes 6e3
daraabHOMi OMMOKK JaxkKe B CIydae, eC/IH CO3IaBAEMbIi HAOOP JaHHBIX HE MOXKET OBITH MJIEHTHIEH BXOI-
HOMy Habopy. Takoe MOXKeT IPOU30ATH, HAIIPUMED, IIOCKOJIbKY BLIXOAHOI (OpMAT HE HOAAEPXKUBAET THII
JIAHHBIX BXOJHOIO (popMara, Wik LIOTOMY, YTO BbIXOJHOH (opMar He LOIIEPKUBAET reorpadpuyecKyro
TIPUBSI3KY.

Bosee cioxkmbrii cirydait MOXKeT BKJIOYATh YKA3aHWE [APAMETPOB [Jisi CO3AHWS BBIXOIHOTO (daitia u
KCII0JIb30BAHUE WHIMKATOPA XOJA PAOOTHL:

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

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

Ha asbike 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 );

Ha sa3wike Python:

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

3.8 Create()

B mex cinygasx, Korga BbI He IIPOCTO IKCIIOPTHPYETE CYIIeCTBY oMMt (paita B HOBBIHM (popmaT, MOKET OBITH
HeobxoaumMo npumenutb Meros GDALDriver::Create() (kpome 3T0ro HECKOJIBKO MHTEPECHBIX BAPUAHTOB
BO3MOKHBI TIPU MCHOJIH30BAHUM BUPTYaJIbHbIX (daitnos nau daiiios B namsaru). Merox Create() npunn-
MaeT CIUCOK MapaMerpoB, moxoxkuil Ha Takoii xke qisa CreateCopy(), oqHako pasmepsl n300parkeHus,
9UCJI0 KAHAJIOB ¥ THUIT JAHHBIX JI0JI?KEH OBITh 33IaH HEMOCPEICTBEHHO.

Ha aspike C++:

GDALDataset *poDstDS;
char **papszOptions — NULL;

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

Ha asbike C:

GDALDatasetH hDstDS;
char **papszOptions = NULL;

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

Ha sa3bike Python:

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

Kak Topk0o HAOOp JAHHBIX OYJAET YCIEITHO CO3/aH, BCE HEOOXOANMBbIE METAJAHHBIE U COOCTBEHHO M300-
paskeHme JOJIYKHBI OBITEH 3amucanbl B (aita. Konkpernas peaan3anus OYeHb CUIBHO 3aBUCHT OT 33JIa49H,
HO B TIPOCTEHIEM CJIydae, BKJIOUYAIOIIEM 3alMCh MPOEKINU, reorpadudecKkoil MPUBSA3KA U PACTPOBOTO
M300pasKeHNs, MOYKET BBITJISIETh TaK:

Ha aspike C++:

double adfGeoTransform[6] = { 444720, 30, 0, 3751320, 0, -30 };
OGRSpatialReference oSRS;
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char *pszSRS_WKT = NULL;
GDALRasterBand *poBand;
GByte abyRaster[512*512];

poDstDS->SetGeoTransform( adfGeoTransform );

0SRS.SetUTM( 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;
Ha s3pike 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 );

GDALClose( hDstDS );
Ha sa3bike 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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[1aBa 4

GDAL - Geospatial Data Abstraction Library

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

GDAL --- 310 6ubnmorexa 1jist paboThl ¢ pacTpOBbIME reorpaduyueckuMu popmaramu (HalijioB TaHHBIX.
GDAL pacnpocrpansiercst Open Source Geospatial Foundation wa yciaousax sunensun X/MIT | To ecTh
SIBJISIETCST TIPOEKTOM C OTKPBITBIM UCXOTHBIM KOoioM. Kak 6ubsnoreka GDAL mpemocraBiisier BbI3bIBAIOIIE-
MYy [PHJIOKEHUIO eIUHYI0 OO0BIIEHHYI0 MOJEIb JAHHBIX (CTp. ?77) Jid BCeX MOAepKUBaeMbIx (HopMaToB
daitnos mannbix. [Tomumo 3roro B cocraB GDAL BxoauT HaGOp BCIOMOraTeIbHBIX TPOIPAMM, BBI3bIBAE-
MBIX W3 KOMaHIHON CTPOKM, [7st TpeobpasoBanus n obpaborkn manubix. Omucanne seimycka GDAL/OGR
1.5.1 (mapr 2008) MOXKHO HANHTH HA CTPAHUIE HOBOCTEH.

Ceasannass ¢ GDAL 6ubiumoreka OGR (ucxommbie rekcrsl KoTopoil mocrasisiorcs Bmecre ¢ GDAL)
LIPEJIOCTABJISAET CXOIHBIE BO3MOXKHOCTH I PAOOThI ¢ BeKTOpHbIMEU JanubiMu. Ha crpamuie obnoBenuit
BBI CMOXKETE HaiiTh onucanue Bepcun 1.3.1, Boimymenuoit B oktssOpe 2005 1.

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

Barpys3uts: ftp at remotesensing.org, http at download.osgeo.org.

4.1

* Bukwu - JlokymenTanys u COBETHI, TPEIOCTABIEHHBIE MTOIH30BATEISIMA U PA3PA00TINKAM.
 Barpy3surh --- [oToBbie ucnosmusembie haib.

* IlonmepkuBaembie (POPMATHI.

+ Benomorarensubie mporpamMmMbl GDALL.

+ GDAL FAQ.

« Monens nannabix GDAL.

+ Coobuecrso GDAL/OGR u yupasjenue npoekrom.

+ Crimcku KOMOAHUH, MPEIOCTABIISIONIUX YCIYTH ¢ ucnojb3oBannem GDAL.

« Brarogapuaoctu.

« IIporpammuoe obecnevuenwue, ucnosb3yiomee GDAL.

4.2

« Coopka GDAL u3 ucxomHbIX TEKCTOB.



22 GDAL - Geospatial Data Abstraction Library

+ 3arpy3urh UCXOTHBIE TEKCTHI.

+ Onucanue mporpamMmHuOro uarepdeiica

« PykoBogcreo no ucnosb3opanuio GDAL

« PykoBozcrso no manucanuio apaitsepos GDAL

» PykoBozcTBO 110 mcnonb3oBannio wHTEpQEiica TpancdopMaInmn
« Pykosozacreo mo OGRSpatialReference

+ gdal.h - uarepdeitc GDAL ans a3bika C.

+ GDALDataset

+ GDALRasterBand

« GDAL g Windows CE

4.3

4.4

st orcnexkuBanusi ocHOBHbIX coObiTuil B pazpaborke GDAL/OGR npennaznaden ue6obIoil 1o o0bemy
cnucok pacceuiku gdal-announce.

st obCy sk IeHus mporecca pa3paboTKy W BOITPOCOB 1O KCnoib30Banuio GDAL u cBA3aHHBIX C IPOEKTOM
TeXHOJIOruil cymecrByer cnucok pacceuiku gdal-dev@lists.osgeo.org. Tloanucarbes 1 IPOCMOTPETH APXu-
BbI PACCBHLIKU MOXKHO Ha CHenuayibHOi crpanuie. ClucoK pacChLIKM TaKXKe JIOCTYIEH B PEXKUME TOJIBKO
st arenus 10 nuporokosy NNTP news://news.gmane.org/gmane.comp.gis.gdal.devel u no HTTP http-
:/ /news.gmane.org/gmane.comp.gis.gdal.devel.

Muorux nosnb3osareseit u pazpaboraukos GDAL/OGR uacro moxuo naiitu na IRC kanasne #gdal cep-
Bepa irc.freenode.net.

4.5

06 ommmbkax GDAL MOXKHO COOBIINATD, U MPOCMOTPETH TPHU TOMOITH cucTeMbl Trac.

4.6

Ber Moxere ucrionbzoBath GDAL/OGR u3 criefyommx s36IKOB TPOrpaMMHUPOBAHMUST:

* Perl

« Python

+ VB6 Bindings (ue ucnonnszyer SWIG)

» Unrepdeiic mas R, cosmamuerii Timothy H. Keitt.
« Ruby

+ Java

« C# / Net
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