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GDAL

Hacrositiuit 7oKy MeEHT OMUChIBAET MOJIEb JAHHBIX, TPUMEHSIEMY 0 OO In0TeKO
GDAL: pasnosugHOCTH HH(MOPMAIIUH, KOTOPask MOYKET COIEPKATHCS B UCTOUHU-
kax manabix GDAL, a Takke uX ceMaHTHKA.

2.1

Hab6op naunbix (npeacrasasiembrii kinaccom GDALDataset) cocrour u3 cesizan-
HBIX PACTPOBBIX KAHAJIOB, 8 TAKXK€ HEKOTOPOU MTOMOJJHUATEIHHON WHMOPMAIINH,
obeit 17151 Bcero Habopa. B wacrHOCTH, HAOOp JaHHBIX UMEET MOHATHE Pa3Mepa,
(MPUHBL ¥ BBICOTHI), OOIEM /i Beex Kananos. Habop JaHHbIX TakKe oTBevaer
3a reorpauyecKyo HPUBA3KY U YKa3aHHE KOOPAMHATHON CUCTEMBI, TAKXKe 00-
UMy s Becex KanasioB. Cam HabOP IaHHLIX MOXKET MMETb aCCOLMUPOBAHHLII
KOMIIJIEKT METaJaHHBIX: CTUCOK map K4 /3uavenne B dpopme ASCIIZ crpok

Bamerum, aro Habop marubx GDAL u Mojeb pacTPOBBIX KAHAJIOB H3HAYAIHHO
Gasupyercs Ha crenuUKAIUU PEryIspHbIX HOKpbiTuii kKoncopimyma OpenGIS.

2141

leorpaduyeckue KOOpAMHATHBIE CUCTEMBI TIPEICTABIAIOTCS B BUe cTpok OpenGIS
WKT (Well Known Text). Takast crpoka MOXKeT COLepKATD:

+ OO6riree Ha3BaHUE KOOPIUHATHON CHCTEMBI.

« HazBanwme reorpaduaeckoii KOOPAUHATHON CHCTEMBI.
» UnenTudukarop cucTeMbl KOOPIUHAT.

« HazBanwme smnunconma, 60bimas moIyoch, CKaThe.

» HasBanme HagaabHOrO MeEpHAuaHa U €ro CMeneHne OTHOCUTEJIbHO FpI/IH-
BHYCKOI'O.



4 Mozens ganabsix GDAL

+ Hassanue npoekuuu (manpumep, Transverse Mercator).

+ Comcok mapamMeTpoB MPOEKIMH (HANPUMED, MOJOKEHNE OCEBOTO MEepPH/IU-
aHa).

+ HazBanwe eaunuil n3aMepeHnsd U MHOKHUTED JJIsI TEpexoaa K MeTpaM UJIn
pagmaHaM.

» HazBanus u MOpsIOK CJI€I0OBAHUS KOOPAWHATHBIX OCEH.

 Koupl Jijisi BbILIEIIEPEYUCIEHHbIX [IAPAMETPOB 110 LIPEOLPEAeAEHHBIM Ta0-
JIMIAM, TaKuM, Kak Ttabanmnsl EPSG.

Z[OHOHHHTQHBHBIG CBeI€HU A 06 onpenesIeHndaX KOOPAUHATHBIX CHCTEM C ITOMO-
mbio cTpok OpenGIS WKT u criocobax paboTh! ¢ HUMH MOYKHO HAWTH B pa3aese
osr_tutorial, a Takxke B gokymenrtanun Ha kjgacc OGRSpatialReference.

Koopaunaruas cucrema, Bo3spamaemas meromom GDALDataset::GetProjectionRef()
OIIUCBIBAET T'e€OAEC3UIEeCKHNEe KOOPJAHUHATHI, OIIpeaeideMble C IMIOMOIIbIO MaTpPHUIIbI

addunnoro npeobpazosanus, Bozspainaemoii dbyukimeit GDALDataset:: GetGeoTransform().
Koopaunaruasi cucrema, sozspainaemas meronom GDALDataset::GetGCPProjection()
OIIMCBbIBAET Ie0Ae3nIeCKUue KOOPANHATDHI Ha3€MHBIX KOHTPOJIbHBIX TOY€EK, CIINCOK

koropbix paér merox GDALDataset::GetGCPs().

Bamerum, uro mycrag crpoka (""), BozspainaeMasi B KAUECTBE OIPEJIeIeHNs] KO-
OPJMHATHOW CHCTEMBI, O3HAMAET OTCYTCTBHE MH(MOPMAIMHA O KOOPJAUHATHON Cu-
creMme.

21.2

CyuecrByer asa cuocoba 3aJarh CBA3b MEXKJ/Y TOYKaMu pacrpa (B TepMuHax
CTPOKA/CTONGEI) W Teoie3nIecKNMU KoopanHaTtamu. IlepBoiit m Hambosee va-
CTO HCIOJIb3yeMbIil --- 310 addunnoe mpeodbpaszoBanue. Bropoii mpeamoiaraer
HCIIOJIb30BaHNE€ Ha3€MHBIX KOHTPOJIBHBIX TOYEK.

Marpuria adduHHOTO Tpeobpa30BaHMsT COCTOUT U3 MIECTH KOIDMUIINEHTOB, BO3-
Bpamaembrx Merogom GDALDataset::GetGeoTransform(), koropast orobpaska-
€T CTPOKY /CTOJIOEI] B IPOCTPAHCTBO TEOIE3MIECKIAX KOOPMHAT 1O CJIEYIOMIEMY
COOTHOIIIEHUIO:

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

B ciryuae uzobparkenuii, BepxHasa paMKa KOTOPBIX OPMEHTHPOBAHA Ha CEBEP, KO-
sddunmentsr GT(2) u GT(4) pasubt mymo, GT(1) pasen mupune nuKcena, a
GT(5) -— ero Boicore. Koopmuuars: (GT(0),GT(3)) 3amaoor nojoxkeHue Bepx-
HEro JIEBOTO YTJIa BEPXHErO JIEBOrO MHUKCEIa PACTpa.

3amernM, YTO KOODIWHATHI CTPOKA/CTOJGEI] MOTYT MPUHUMATH 3HAYEHWs OT
(0.0,0.0) B BepxHEM JIEBOM YIJIy BEPXHErO JIEBOIO MUKCEJIA 10 (IMUPUHA B IIUKCEIAX,BHICOTA, -
B__NUMKCEJIaX) B [IPABOM HUXKHEM YIJIy IPABOrO HUXKHEro nukcesa. Ilojioxkenue
LHEHTPa BEPXHErO JIEBOTO IIMKCE/a B TEPMHMHAX CTPOKa/crosiber Oyaer, TakuMm

obpaszom, (0.5,0.5).
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21.3  (Ground Control Points, GCPs)

Ha60p JAaHHBIX MOKET UMEThb CIIMCOK KOHTPOJIBHBIX TOYEK, CBA3BIBAIOINUX OIHY
1M HECKOJIbKO TOYE€K PaCTpa C UX IeoAe3mvYeCKHMHU KOOPpAWHATaMHU. Bce KOH-
TPOJIbHBIE TOYKU 33JaHBI B OJHOU U TOU Ke KOOPJAWHATHOI CucTeMe, BO3Bpa-
maemoit Mmeronom GDALDataset::GetGCPProjection(). Kasxknast KOHTpoIbHAsS
rouka (ormceiBaemas kiaaccom GDAL  GCP) coumepxKur cieryonmee:

typedef struct

{

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

} GDAL_GCP;

Crpoka pszld moszkua 6bITh YHUKAIBHBIM (M, 9aCTO, HO HE BCEr/a, YUCIIOBBIM )
uIeHTHOUKATOPOM JIJIsi KOHTPOJILHON TOYKE B CIMCKE TOYEK JAHHOrO Habopa.
pszInfo --- 310 0OBIYHO LyCTast CTPOKA, HO OHA TAK2KE MOXKET COJAEPKaTh JIH00it
BCIIOMOTATEILHBIN TEKCT, OTHOCSIIINACS K JAHHON TouKe. TeopeTudecKu 3To moje
MOXKET TAKKe COMEPKATH MAIMMHHO YUTAEMYI0 HH(MOPMAINIO O CTATYCE JAHHOM
TOYKHU, OJHAKO B HACTOLAIIWI MOMEHT 3Ta BO3MOKHOCTH HE PEATN30BAHA.

Koopmunarsr (dfGCPPixel, dfGCPLine) 3a1a10T MOI0XKEHNE TOUKU HA, PACTPE.
Koopmunarsr (dfGCPX, dfGCPY, dfGCPZ) 3a1ai0T COOTBETCTBYIONLYIO MPU-
BsI3KYy TOYKHU K I'e0Je3MYecKrM KoopauHaTaM (KoopauHara Z 4acro ObIBaer Hy-
Jém).

Mogennb marubrx GDAL He comepKuT MeXaHu3Ma Tpeobpa3oBaHus, MOy YaeMO-
I'0 U3 KOHTPOJIBHBIX TOYEK, --- 3TO OCTABJIEHO [IJIs IPUJIOXKEHU 00J1ee BICOKOTO
ypoBHsi. OBBIYHO 151 3TOrO MPUMEHSAIOTCS TIOTUHOMBI OT 1-TO /10 5-1r0 TOPSsiIKA.

O6B19HO HAOOP JAHHBIX CONEPKUT 00 addurmHoe mpeobpa3oBanne, JUO0 KOH-
TPOJIbHBIE TOYKH, .HI/I6O HUYETrO. B peaKux cnyqaﬂx MOXKET HpI/IcyTCTBOBaTL n
TO, I APYTOE, TOrJa He OIPEeIeeHO, KAKOH U3 CIOCOO0B IMEET IIPEUMYIIECTBO.

214

MeragaHHbIe --- 9TO BCIIOMOIATEJIbHBIE JTAHHBIE, XPAHSIIMECS B BUJIE 11aP KJIIO-
4/3Hauenne. VIx cocras onpezensiercss bopMaToOM XPaHEHWS JAHHBIX M MPHIIO-
kermeM. Kioun mo/kubl ObiTh "npaBuiibabiMu" JlekceMamu (6€3 poGeIbHBIX
U CHElUAJIbHBIX CUMBOJIOB). 3HAYEHUS MOI'YT UMETh JIOOYIO JIJIMHY U COAEPIKATH
JII0ObIE CUMBOJIBI, 3a ucKodeHneM Hynesoro cumpona ASCIL.

Mexanm3M ympaBjeHWs METAJAHHBIMHU ILJIOXO ONTUMU3UPOBAH I PAOOTHI C
odYeHb OosibmmMu Oji0kaMu JaHHbiX. OgHAKO padoTa C METAJIaHHBIMU, TPEBBI-
maomuvu B pazmepe 100KiB ckopee Bcero npuBenéT K CHU2KEHUIO TPOU3BO/IN-
TEJIbHOCTH.
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Hexkoropsie popMaThl JAHHBIX COAEPIKAT COOCTBEHHYTO a3y METATaHHBIX, TPaii-
BepbI APyTruX (POpMaTOB MOrYT OTOOPAXKATD IOJIsI, CIEUMUIHBIE /s JAHHOTO
dopwmara, B 3anucu 6a3sl MeTaganabX. Hampumep, apaiisep TIFF Bo3Bpamaer
COIEPIKUMOE HEKOTOPBIX WH(MOPMAIMOHHBIX TErOB B BUIE METATAHHBIX, BKJIIO-
Yasi mosie JaTa,/BpeMsi, KoTopoe Oy1eT BBIMIAIETh KaK:

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

MerajaHHble BblJEJIEHbl B MMEHOBAHHbBIE I'PYIIIbI, HA3bIBAEMbIe JIOMEHAMH. ba-
3oBbiil gomed e umeer uvmenu (NULL wnu ""). CywecrByer HECKOJILKO CLelu-
QJIBHBIX JOMEHOB, CJIYKAIUX OMPEIEIEHHBIM IIeJIsiM. 3aMETHM, UTO B HACTOS-
MU MOMEHT He CYNIECTBYET CIOCO0a MEPEIUCIUTD BCE JOMEHBI, IOCTYITHBIE JJIst
JIAHHOIO 00BEKTA, OJHAKO IIPHUJIOKEHNE MOXKET IIPOBEPUTH JOCTYIIHOCTD JH000r0
JIOMEHa, KOTOPBIA OHO yMeeT 00pabaThIiBaTh.

Cuenyromue 3amucu MeTaJaHHbIX UMEIOT YETKO ONPEIEJIEHHYI0 CEMaHTHKY B
0a30BOM JIOMEHE:

« AREA_OR_POINT: IIpuanmaer 3uadenne "Area" (110 yMOTIaHHUIO) NN
"Point". Iloka3biBaer, 4To 3HAYEHHE IIMKCEIA JUOO COOTBETCTBYET CPE.l-
HEMY 3HAYECHHUIO JAHHOW BEJIUYMHBI 110 BCeil 0bacTr, 3aHUMAaeMOl TuKCe-
JIeM, OO0 TIPEJCTABISIET TOYEYHOE 3HAUEHWE B IEHTPE TMHUKCeIa. JTO He
BJIASIET HA WHTEPIIPETAITNIO TeorpadbuecKoil MTPUB3IKH, KOTOPAsT OCTAETCS
CBSI3AHHOHN ¢ TPAHUIIAMY TTHKCETA.

« NODATA VALUES: Cuucok pa3zesiéHHbIX npobesiamu 3Hadenuii 0003Ha-
YAIOIINX MPU3HAK HA OTCYTCTBUS JAHHBIX. UWMCIO MHUKCETeH B CIUCKe CO-
OTBETCTBYeT YMCJIy KAHAJOB B HAbOpe naHHbIX. IIpn TakoMm crocobe yka-
3aHWS OTCYTCTBHUS JAHHBIX MHKCEJIb CIATAETCS MYyCTHIM TOTIA WTOJIBKO
TOTIa, KOT/IA €CJIM BO BCEX KAHAIAX €r0 3HAYEHNE COBIIAIAET COOTBETCTBY-
formemy nomio B cuucke NODATA  VALUES. Ora 3amuch moka #e O4eHb
MIIUPOKO MCTIOTH3YeTCsT IpaiiBepaMu, aJrOpuTMaMN W BCIIOMOTATETBHBIMA
nporpammamu GDAL.

« MATRIX REPRESENTATION: Iloka3biBaer, B KAKOM BHJIE MPEICTAB-
JieHbl MaTpuyHble Aanabe. Vcnonp3yercs i HAOOPOB JAHHBIX MOJIAPU-
3aLMOHHbIX PA/MOJIOKATOPOB € cuHTe3upoBanHoii aneprypoii (Polarimetric
SAR). MoxkeT IpuHUMATE CJIELYIOIINE 3HAUCHUS:

— SCATTERING

- SYMMETRIZED _ SCATTERING
COVARIANCE

- SYMMETRIZED COVARIANCE
— COHERENCY

- SYMMETRIZED _COHERENCY
KENNAUGH

SYMMETRIZED _KENNAUGH

Hoxkymenrauus . [locnenuue usmenenusi: [1u 20 Wron 2011 17:27:14. Cosnano cucremoii Doxygen
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« POLARMETRIC INTERP: 97a 3anuck omnpejeneHa Jjis paCTPOBbIX Ka-
HAJIOB JIAHHBIX IOJISIPU3AIMUOHHOIO PAIHOJIOKATOPA € CHUHTE3UPOBAHHOM
aneprypoii (Polarimetric SAR). IToka3sbiBaer, Kakyio MO3UIUIO B 3aaH-
HOM MATPUYHOM MPEJCTABJICHUN JTAHHBIX 3aHUMAET JaHHBIH Kamaja. Ha-
npumep, i Habopa JAHHBIX, MPEICTABICHHBIX KaK MaTpuiia pa3dpoca,
sta 3amuch moxker npuaumarh 3Hadenus HH, HV, VH, VV. Eciu na-
60p JAHHBIX SIBJISETCS MATPUIEH KOBapuanuii, 3Ta 3amuch OygeT NpuHU-
MaTh oHO 13 3Hadennii: Covariance 11, Covariance 22, Covariance 33,
Covariance 12, Covariance 13, Covariance 23 (mOCKOIbKY caMa MaTpu-
12 DPMUTOBA, TO ITUX JAHHBIX JOCTATOYHO JJisd €€ 3aJaHus ).

2.1.441 (SUBDATASETS)

Homver SUBDATASETS coaepzkut cniucok godepaux Habopos JanHbix. OOBIYHO
OH HCIIOJIb3YeTCd /I MOJydYeHHs yKa3areseill Ha n300pakKeHusl, XPaHsIiecs
Bce BMecTe B enuHoM daitne (takom, kak HDF wnu NITF). Hanpuwmep, daiin
dopmara NITF ¢ gersipbMst n300pakeHUSIME MOYKET UMETDH CJI€ YOI CIIICOK
BJIOXKEHHBIX HADOPOB JAHHBIX:

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 --- cTtpoka, koropast MoxeTr ObIThH epeana B (DyHK-
uuio GDALOpen() ans noaydenus pocryna K uzobpazkenuto. 3auucs _DESC
TpegHA3HAUEHA [JIs OMTMCAHNUS N300PAYKEHNS B BUIE YUTAEMON YeJIOBEKOM CTPO-
KM W MOYKeT OBITH MOKA3aHa MOJIb30BATEIIIO /I 00JIerdeHus BHIOOpa.

2142 (IMAGE_STRUCTURE)

Meraganmabie B 6a30BOM IOMEHE COAEPKAT WHMOPMAIINIO, CBI3AHHYIO ¢ H300pa-
JKEHUEM, OJJHAKO HE COMIEPXKAT TAHHBIX O TOM, KaK 3TO W300paKeHne XPAHUTCS
Ha gucke. TakuMm 0O6pa3oM, 3TH METATAHHBIE MOI'YT OBITH CIIOKONHO CKOIIHPOBA-
HBI BMECTE C OCTAJbHBIM HAOOPOM JAHHBIME B HOBBIH (hopmar. Tem He menee,
HEKOTOpAas BakKHAsd WHGOPMAIWSA TECHO CBA3aHA C KOHKPETHBIM (DOPMATOM H
CIIOCOOOM XpaHEHWs JAHHBIX. Bo m36exkaHue mepeHeceHusi 3TOH MHMOPMAIUN
[IPU KOIMPOBAHUU JAHHBIX, OHA TOMEITEHA, B CIIEIUATBHBIN JTOMEH, Ha3bIBAEMbII
IMAGE STRUCTURE, koTOpblil HE J0JI?KEH CJIEI0 KOMUPOBATHLCA B JIPYrue
dopmaThs.

B nacrostmmii moment cunenuduranueii RFC 14 onpenesnens ciemymooiye cie-
nuasbhbie 3anucu B Jomene IMAGE STRUCTURE.
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« COMPRESSION: Asropursm cKaTusi, HCIIOJIb3YEMbIil JIJisl JAHHOIO HA0O-
pa JAaHHBLIX WM KaHajaa. He cymecrByer onpeneséHHOro Karajiora UMEH
AJITOPUTMOB CYXKATHSA, OJHAKO €CJIU JAHHBIH (opMaT MOIIep:KUBaeT Ta-
pamerp cozgannsgs COMPRESSION, Toumo Takoii ke CIIICOK BO3MOXKHBIX
3HAYEHUI JTOJIKEH OBbITh UCIOIB30BAH U 371€Ch.

« NBITS: Ywncno 6ur Ha 3Ha4YeHWe THMKCela B KaHajle WM BO BCEX KaHAa-
Jlax JJaHHOTO Habopa JAaHHBIX. OOBIMHO NPUCYTCTBYET TOJBKO B CIIyHasiX
HECTAHJAPTHOTO YUCa OUT [IJIsl STOrO THMA JAHHBIX, HAIPUMEp, eciu 1-
6urosbiit daitn TIFF npencrasinen 8 GDAL B Buge GDT _Byte.

INTERLEAVE: IIpuMenumMo TOJBKO K HAGOpaM JAHHBIX U MOXKET TPUHU-
marb 3Hadenuss PIXEL, LINE wiu BAND. Mozker ObITh MCIOJIL30BAHO
B KQ4eCTBe MOJACKA3KU I Haubosee 3(PGEKTHBHOTO Crocoda JOCTyma K
JTaHHBIM.

« PIXELTYPE: Moxer ucnonn3osarbea njs kanaaos GDT Byte (wru co-
OTBETCBYIONMX HAOOPOB NaHHbIX) 1 TpuHuMaTh 3Hauenue SIGNEDBYTE,
YKa3bIBaIOIee Ha TO, YTO NOJOXKUTEIbHbIE 3HAUeHNd 0T 128 110 255 /1012K-
HBI THTEPIPETUPOBATHCA KaK OTPHUIATEIbHBIE OT -128 10 -1 aja mpuso-
KEHU#, yMeroImx 00padaTbiBaTh 6AATHI CO 3HAKOM.

2143 RPC

Homern RPC comepxkur MeraiaHHble, ONUCHIBAIONIME NEOMETPUIECKYIO MOJIEIh
u300paskeHusi B BUJE MOJTUHOMOB € paruonaababivu kodddurnmentamu (Rational
Polynomial Coefficient). 9ra reomerprdeckas MOJeIbh MOXKET OBIThH UCIOIb30Ba~
Ha JIJi TIepecyéra MeK /Iy KOODJMHATAMHU CTPOKa/CTosber n reorpaduaeckumMu
koopauHaTaMu. Momenb onpenensercs CaeayonyuMi 3anucsIMu:

« ERR_BIAS: Omubka - ykiaoH. YKJIOH CPeIHEKBAAPATUIHON OIMMMOKYU B
MeTpax 10 FOPU30HTAIBHON OCHU Jls BCeX Todyek uzobpazkenus (-1.0 ecou
HEU3BECTHO).

« ERR_RAND: Omubka - ciayqaiinas. CpenHekBaaparudnas CJydaiiHas
omubKa B METpax 10 FrOPU30HTAJILHON OCH JIsi KaXK/I0# TOUYKU n300parke-
Hust (-1.0 ecam HEM3BECTHO).

« LINE OFF: Cmenienne cTpokun.

« SAMP OFF: Cmemnienne nukcesa.

« LAT OFF: Cwmerrenne reoe3udecKoil MupoThl.

« LONG _OFF: Cwmernenue reoie3u9eckoil TOJITOThI.

« HEIGHT OFF: Cwmemenue reone3ndeckoil BHICOTHI.
« LINE SCALE: Macurrab cTpokmn.

« SAMP SCALE: Macmrrab mukcesa.

« LAT SCALE: Macurrab reome3udecKoil IIpPOTHI.

Hoxkymenrauus . [locnenuue usmenenusi: [1u 20 Wron 2011 17:27:14. Cosnano cucremoii Doxygen



2.2 PacTpoBblii KaHaj 9

« LONG _SCALE: Macuirab reose3andeckoil T0roThbl.
« HEIGHT SCALE: Macmrab reoae3ueckoil BbICOTHI.

« LINE_NUM _COEFF (1-20): Yncaurenan koadduimentos crpok. Ipa-
Iarh Ko3hOUIMEHTOB MOJINHOMA B YHCJINTENIE YPABHEHNUS I (Pa3/IeJIeHbl
npobe/amu).

« LINE DEN_ COEFF (1-20): 3namenarenu koadbdunuenros crpok. Isa-
marh K03 UIMEHTOB MOMMHOMA B 3HAMEHATENE ypaBHeHus rn (pasmie-
JIEHBI TTPOGEIAMMY).

+ SAMP_NUM COEFF (1-20): Yncanrenn koadbdunnenTos nukceseii. Ipa-
auarh K03GhQOUIHEHTOB MOINHOMA B YHCJIUTENE YPABHEHHS €Il (Da3/I1eJIeHbI
upobenamu).

« SAMP DEN_ COEFF (1-20): 3uamenarenu ko3hOUIUEHTOB UKCEIEH.
Jpagmnars K03 dUIMEHTOR MOINHOMA B 3HAMEHATE e ypaBHeHus c¢n (pas-
JIeJIEHBI TPODeJIaMH).

OTH nong HAIPAMYO B3ATHI U3 JOKYyMEHTa, Ipearaomero noaaepxky RPC
B GeoTIFF (http://geotiff. maptools.org/rpc_prop.html), koropslit B cBOIO O4Ye-
pexnb caenyer onpenenernnto NITF RPCO0B.

2144 "xml”

JIro6oit momer, ubé nMs umeet mpedukc "xml:" | apnsercs He 0ObIaHON 623011 Me-
TaJaHHBIX BUJA UM /3HaYeHNe, a eJMHbIM ToKyMeHToM XML npencraBieHHbIM
OJTHO# OOJBIION CTPOKOIA.

2.2

Pacrposbiit kanan onuceiBaercs B GDAL ¢ nomornipio kitacca GDALRasterBand.
Ou He 00s13aTEILHO JIOIYKEH MPEIACTAaBAATh BCE m3obpaxkenue. Hampumep, 24-
onranoe RGB-u300pakenne JOIKHO OBITH TMPEICTABICHO KaK HAOOD JAHHBIX C
TpeMs KaHaJlaMH, 110 OJITHOMY Jjid KPACHOM, 3eJI€HOI M CHHEHl KOMIIOHEHTHI.

PacTpoBbiit KaHag I UMeeT Caeayionne CBONCTRA:

« MTupuna u BHICOTA B MUKCeaax u cTpokax. OHu OyIyT TEMU Ke CAMBIMH,
YTO U [T BCErO HADOPa JAHHBIX, €CJIM 3TO KAHAJ B [IOJTHOM Pa3perieHuH.

e Tun pannbix (GDALDataType). Oaun u3 Bewecrsennbix (Byte, Ulnt16,
Int16, UInt32, Int32, Float32, Float64), unu kommaekcubrx Tumos Clnt16,
CInt32, CFloat32, and CFloat64.

+ Pazmep 6soka. Ilpeanoururespubiii (Haubonee 3hdeKTUBHBINA) pa3zmep
OJI0Ka MAHHBIX [JI CUAThIBaHUsA. [l m300paskeHnit, XPaHSIIUXCI II0-
CTPOYHO, 3TO B OOJBITMHCTBE CIydaeB OyIeT OHA CTPOKA.
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+ Cnucok MeraJaHHbIX B BUJE AP KJII0Y/3HadeHue B TOM ke (popMare, 4ro
7 JIJIS BCEro HADOpAa JaHHBIX, HO COAEpKAINX WHMOPMAIUIO, crenudu-
HYIO JI7IST TAHHOTO KaHaja.

« HeobsizaTenbHas cTpoKa ONUCAHUSI.

+ Heobst3aTenbubiii Mapkep OTCYTCBUS JAHHBIX (CM. TaKKe 3aIlUCh MeTa-
maaaeix NODATA  VALUES g1 nabopa JaHHBIX, COMEPKAIINA MapKePhI
OTCYTCTBUS JAHHBIX /I BCEX KAHAJIOB).

+ HeobGa3arenpuplit KaHaT MACKH, MAPKUPYIOMINI IUKCETIbI, B KOTOPBIX JTaH-
HbIe OTCYTCTBYIOT niin ipo3pavunl. Cm. obcyxaenne RFC 15: Band Masks.

+ Heobsi3aTenbHblil ciucok kareropuii (Hanpumep, Ha3BaHUil KJIacCOB HA Te-
MaTHUYECKOIl Kapre).

» HeobsizaTeabHble MUHUMAJIBHOE U MAKCUMAaJIbLHOE 3HAUCHUE.

» HeobsizaTenpubie KamunOpoBOUHbIE KOIDDUITHEHTHI AT Tepecdéra 3Hade-
Huil pacrpa B ¢pusnuecKue Bejudutbl (HAIPUMED, EPEBOJ OTCYETOB Bbl-
COTBI B METDBI).

» HeobsizaTenbHoe Ha3BaHwe equHUIl W3MepeHns. Hampumep, 3T0O mose Mo-
JKET COJIEPXKATh €IUHUIIbI K3MEPEHNsT BBICOTHI I MOJIETH pebeda.

- IIseroBast muTepnperarus Kanaaa. OmgHa n3:

— GCI_Undefined: mo ymonganuto, He OIIPE/IEIEHO.

— GCI_GraylIndex: onnmnounoe n3o0paskeHne B OTTEHKAX CEPOTO.

— GCI_Palettelndex: nzobpazkeHue C [[BETOBOM MaJIUTPOIl.

— GCI_RedBand: kpacuast kommonenta RGB- nimm RGBA-u306pazkenus.

— GCI_ GreenBand: zenénas kommnonenta RGB- nin RGBA-n306paxkenmusi.
— GCI_BlueBand: cunss kommonenta RGB- niin RGBA-u300parkemmst.

— GCI_AlphaBand: anbda-kanan RGBA-uzobpaxenus.

— GCI_HueBand: xomnonenTa 1sera HLS-m300paskennsi.

— GCI_SaturationBand: komnonenta HacwiennocT HLS-u306pazkenmns.

— GCI_LightnessBand: komnonenTa spkoctu HLS-uz06paxkenns.

— GCI_CyanBand: rony6as kommonernTa CMY - niin CMYK-u3o06paskenns.
— GCI_MagentaBand: nypmypuas komnonenta CMY- unu CMYK-u300paxenus.
- GCI_ YellowBand: xxénrasg kommoneara CMY- umn CMYK-uzobpakenusi.

— GCI_BlackBand: uépnas kommonenta CMY- nan CMY K-uzobpakennsi.

+ Tabauua useros (najurpa), Koropas Oyer 0IPOOHO OIKMCAHA HUZKE.

+ Undopmaiusa 06 yMEHbIIIEHHBIX 0030PHBIX U300paKeHuax (MMpaMuIax).
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2.3

Tabsmiia 1BETOB COCTOUT M3 HYJS MIN HECKOILKUX 3aNnceil, OMMCHIBAEMbIX HA
s3pike C B BHJIE CIIEAYIONIEH CTPYKTYPBIL:

typedef struct

{

/- cepbril, KpacHbIi, TOXY60i nm nBer -/
short cl;

/- 3€NEHbIi, My PITypPHBIA WM APKOCTD -/
short c2;

/- cuHuil, XKENTHI WM HACBIEHHOCTS -/
short c3;

/- anbda-KaHaT WU YEPHBIH -/
short c4;
} GDALColorEntry;

Tabua 1BeroB TakzKe umeer ungukarop uurepnperaiyuu (GDALPalettelnterp),
KOTODBIil yKa3bIBaeT Ha TO, Kak napamerpst ¢l/c2/c3/cd nonxkubl ObITh IPOUH-
TEPIPETUPOBAHBL IPUJIOKEHHEM. DTOT WHIUKATOP MOXKET IPUHUMATH CJIELYTO-
IIMe 3HAYCHUS:

« GPI_Gray: Cuurars cl 3Ha4eHreM B rpaJaiusx CEeporo.

GPI_RGB: Cunrars cl KpacHbIM, €2 3eI6HBIM, ¢3 CHHUM, a ¢4 -— anbda-
KaHAJIOM.

GPI_CMYK: Cuurars cl rosybbiM, €2 mypirypHbIM, €3 KEIThiM, ¢4 94€p-
HBIM.

GPI_HLS: Cunrars cl 1miseToM, €2 ApKOCTHIO, C3 HACHIIIEHHOCTHIO.

s cBA3bIBAHUS LIBETa C IUKCEJIeM 3HadeHHe ITOrO MHUKCEa HCIOJL3yeTcs B
KayecTBe MHAEKCa B TabJuUe UBETOB. DTO 3HAYMT, YTO LIBETa BCEr/a PacIIOjia-
Tal0TCs B TADJIWIE HAYMHAST C HYJIEBOTO WHIEKCA U [ajiee 1o Bo3pacTanuto. He
CYIIECTBYET MEXaHU3MAa JJIs MPEIBAPUTE]HHOIO MACHITAONPOBAHUS 3HAYECHWUH,
mpezk/ie, 9eM OyZeT IpPUMEHEHa TaOJ/INIA, IIBETOB.

2.4

Kanaa MoxeT comepskaTh 0030pHbIe n300paskenns. Kaxmoe 0630pHoe m300pa-
JKeHHUe IpeCTaB/eHo B Buae oraenbHoro kanana GDALRasterBand. Pasmep
0030pHOr0 n300pazkeHus (B TEPMUHAX CTPOK U CTOJIOIOB) OyAeT OTIMIaThCst OT
6a30BOr0 MOTHOPA3MEPHOTO PaCTPa, OMHAKO reorpaduIecKn OHU OYIyT HOKPBI-
BaTb OJWH WM TOT 2K€ PErnuOH.
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O0630pHbIe H306paZKeHNsT IPUMEHSIIOTCS J1J1si OBICTPOrO OTOOPAYKEHUsT Y MEHBIIIEH-
HBIX KOIUI PacTpa, BMECTO TOTO, 9TOObI YUTATH HOJTHOPA3MEPHOE M300PAKEHUE
C TTOCJIEYIOTITIM MacCHITabNpPOBAHUEM.

Kanan rak:xe obmagaer coiicreom HasArbitraryOverviews, koropoe pasao TRUE,
ecqii pacTp MOXKeT ObITb 3(PHEKTUBHO MPOUUTAH B JIOOOM pa3pelieHuu, HO He
nMeeT YETKUX MUPAMUIATIBHBIX CJI0EB. TakuMmu CBOMCTBAME ODJIAIAIOT HEKO-
TOpBIE AJTOPUTMBI KOAUPOBAaHUS n30o0paxkenuit ¢ momoribio BII® u BeiiBie-
TOB, & TaK¥Ke M300PaKEHUs, OJIyIaeMble U3 BHEITHUX UCTOYHUKOB (TAKUX, KAK
OGDI), korga macuirabupoBatue NPOU3BOAUTCH HA YIAJIEHHONW CTOPOHE.
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GDAL

3.1

[Mepen, Tem, Kak OTKpBITH HAGOpP maHHbIX, mommepxkuBaembiit GDAL, weobxo-
JIMMO 3aPErucTpUpoOBaTh JpaiiBepbl. s KaxK 1010 moaaepKuBaeMoro ¢hopmara
CYIIIECTBYET OT/EJILHBIN apaiiBep. B GOJBIMHCTBE CIyYaeB 9TO MOXKHO CIEIATH C
nomotnbio dyukimu GDALAlIRegister(), Koropas bITaeTcst 3aperucTpupoBaTh
BCE M3BECTHBIE IPANBEPHI, BKJIIOYAS T€, YTO 3arPyKEHbI U3 JUHAMUIECKH IO/~
rpyKaeMbIxX MozyJieii .so, ucnonb3ys GDALDriverManager:: AutoLoadDrivers().
Nmeercsi BO3MOXKHOCTD OMPAHUYIUTH HAOOP JPaiiBEPOB, JOCTYIHBIX B MPUIOKE-
HUAW; IPUMEPOM MOXKEeT CJIy2KuTb Ko moyss gdalallregister.cpp.

Kak Tonpko npaiiBepsI 3aperncTpUpOBaHbI, MPHUIOKEHUE TOJZKHO BHI3BATH (DYHK-
o GDALOpen() agsi orkpbiTust Habopa JaHHbIX. B KavecTBe napamerpon
dbyukuus upunumaer nazsanue Habopa gannbix u pexkum gocryna (GA  ReadOnly
umu GA_ Update).

Ha a3exke 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()

{


file:gdalallregister.cpp.html
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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:

Ecnu GDALOpen() Bozepamiaer NULL, 370 03Ha4a€eT, 4TO ONEpaNUs HE yIaIach
U 4To coobrieHus 06 ommbKe ObLu mocanbl ¢ momomubio Gyuknuu CPLError().
Ecan BBl XOoTHTE yIpaBasaTh MPOIECCOM BBIAAYH MOJTH30BATENIO COODITEHUH 00
omubkax, 1o obparurech K Jokymenranuu Ha Gyukuuio CPLError(). Boobie
rosops, CPLError() upumensiercs Bo Bcex komuonenrax GDAL jis Bbriauu
coobmiennii 06 omubkax. 3amerum Takxke, uro pszFilename me moskna 00s-
3aresbHO OBITH MMeHeM aiina Ha (HU3NIECKOM HOCHTENEe (XOTst OOBIYHO 3TO
raK). HTepnperaiys 3Toro napaMerpa 3aBUCUT OT JpaiiBepa, 3T0 MOXKeT ObITh
URL usnu umsa daiina ¢ 10M0JHATETbHBIMYU TaPAMETPAMHE, YIIPABJISIOIUMHI ITPO-
[IECCOM 4TeHus, Jnb0 4eM-T0 uHbIM. [loxkasyiicra, He orpaHnYUBaliTe JUATIOTH
BBIOOpA HAOOPA JTAHHBIX JIJIT OTKPBITHS TOJBKO JUITh (haiigamu Ha HUINTIECKUX
HOCHUTEJISAX.

3.2

Kak 6b110 onucano B pasaene Mogens nannbix GDAL, nabop nanubix GDALDataset
COIEPZKUT CIHCOK PACTPOBLIX KAHAJIOB, HOKPHIBAIOIINX ONHY M Ty YK€ T€PPUTO-
PHUIO M MMEIIUX OJuHaKoBoe paspewenue. OH Tak>Ke COIEPKUT MeTaJaHHbIE,
KOODIWHATHYIO CUCTEMY, TeOrpaduUecKyio TPUBS3KY, pasMep pacTpa U HEKOTO-
PYIO JOMOJIHUTEIBHYIO HH(MOPMAIIHIO.

adfGeoTransform[0] /* KoopauHATa X BEPXHETO JIEBOTO Y
raa */

adfGeoTransform[1] /* mupuna nukcena */

adfGeoTransform|2] /* nosopot, 0, ecnm m300paskenne op
HEHTHPOBAHO Ha ceBep */

adfGeoTransform[3] /* xkoopamHaTa y BEPXHErO JIE€BOrO Y
rama */

adfGeoTransform[4] /* noBopor, 0, ecnu u3o6paxkenue op
HWEHTUPOBAHO HA cesep */

adfGeoTransform[5] /* BeicoTa nukcena */

Ecan Mbl XOTHM BBIBECTH HEKOTOPYIO 00IIyI0 HH(MOPMAIIAIO O HAOOPE TAHHBIX,
TO MOXKHO CIIEJIATH CIIEAYIOIIEe:
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Ha a3bike C+-:

double

adfGeoTransform|6];

printf( " Ipaiiep: %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( "IIpoexnms \"%s\"\n", poDataset->GetProjectionRef() );

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

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

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

}

Ha asbike C:

GDALDriverH hDriver;

double

adfGeoTransform[6];

hDriver = GDALGetDatasetDriver( hDataset );

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

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

if( GDALGetProjectionRef( hDataset ) '= NULL )
printf( "TIpoexmus \"%s\"\n", GDALGetProjectionRef( hDataset ) );

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

printf( "Hawamo xoopaunar (%.6f,%.61)\n",
adfGeoTransform|[0], adfGeoTransform[3] );

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

}

Ha sa3wike Python:

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

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

print 'TIpoekuns ’,dataset.GetProjection()

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

Jokymenranusa .
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print "Hauaso xoopaunar (*,geotransform|[0], °,’,geotransfo
rm[3],’)’

print "Pasmep nukcena = (’,geotransform(1], ’,’,geotransform
(51,

3.3

OpHuM U3 COCODOB YTeHUs PACTPOBLIX JaHHBIX ¢ momoupio GDAL sasiasercs
MOKAHAJIBLHBIN JocTyT. TIpu 3TOM TP MOCIEIOBATEIHLHOM UTEHHU KAHAJIOB JI0-
CTYTHBI METAJAHHBIE, TTAPAMETPhI OJIOKOB, 8 TAKKE Pa3JIndHas Apyras uHdOp-
Manusi. /lajiee mpuBeIeHbl TpUMeEpHI Ko, udsjekaonero oobekT GDALRasterBand
u3 Habopa maHHBIX (KaHaasl Hymepyiorcs ot 1 u 1o GetRasterCount()) u BbI-
BOJISIIIETO HEKOTOPYIO MH(MOPMAIINIO O KAHAJIE.

Ha azbike 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 gammeix %s, ColorInte

rp=%s\n",
nBlockXSize, nBlockYSize,
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( "Kanaa cogepxkur %d 0630pHBIX n306pa
skenuit.\n",
poBand->GetOverviewCount() );

if( poBand->GetColorTable() != NULL )
printf( "Kanaa cogepxkur Tabauiy nseros ¢ %

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

In C:
GDALRasterBandH hBand;
int nBlockXSize, nBlockYSize;
int bGotMin, bGotMax;
double adfMinMax[2];

hBand = GDALGetRasterBand( hDataset, 1 );

GDALGetBlockSize( hBand, &nBlockXSize, &nBlockYSize );

printf( "Pasmep 6moxa %dx%d, tun gammeix %s, ColorInte
rp=%s\n",
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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( "Karan cogepsxur %d 0630pHBEIX M306pa
xeHuit.\n",
GDALGetOverviewCount(hBand));

if( GDALGetRasterColorTable( hBand ) != NULL )
printf( "Kanas cogepxur Tabauiy npseros ¢ %
d zanmcsivu.\n",
GDALGetColorEntryCount(
GDALGetRasterColorTable( hBand ) ) );

Ha sa3bike Python:

band = dataset.GetRasterBand(1)
print 'Tun gammex’,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(), \
’ 0630pHBIX U300parkKeHuit.’

if not band.GetRasterColorTable() is None:
print ’Kanasn comep:kut TabauIly 11BeTOB C

band.GetRasterColorTable().GetCount(), ’ 3anucamu.’

3.4

Cy1ecTByeT HECKOIBKO CTIOCOOOB UTEHHS PACTPOBBIX JTAHHBIX, OIHAKO HANOOJIEe
obmuM siBisiercst ucroib3osanne Meron, GDALRasterBand::RasterIO(). Dror
METOJ, aBTOMATHIECKH TPOU3BOAUT KOHBEPTAIUIO TUIIOB JTaHHBIX, MACIITAOMPO-
BaHUe U BbIpe3Ky obsactu uaTepeca. Cieayomnuii Ko YuTaeT IepByio CTPOKY
JAHHBIX B Oy(dep COOTBETCTBYIOIIETO pa3Mepa, Ipeodpa30BbIBasI UX IIPA STOM B
BEIIIECTBEHHBIN TUN OTMHAPHONH TOYHOCTH.

Ha a3bike C++:

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

31ech BO3BpaliaeMas CTPOKA MMEeT THT string, u COmepKuT xsizexd GaifT Berre-
CTBEHHBIX JAHHBIX. DTA CTPOKA MOXKET ObITH mpeodpa3oBaHa B 0A30BBIE THUIIHI
sa3biKka Python ¢ momorpio Moayis struct u3 craggapTHOit 6ubInoTeKkn:

import struct

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

Be3os dymkmuu The Raster]O mpousBoguTcst CO CIeAyONIAMY aPTyMEHTAMU:

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

Bamerum, 4ro oxuu u ToT 2Ke Bbi3oB RasterlO() upumensiercs Kak i urexus,
TaK W JJIg 3anucd, B 3asucumoctu or 3uadenus duara eRWFlag (GF_Read
unu GF_ Write). Aprymentor nXOff, nYOff, nXSize, nYSize onucbiBaror 0KHO
pacrpa Jyisd dreHus (UJM 3amucu). DTO OKHO He0OA3aTeNIbHO J0JIZKHO COBIIA-
JaTh C TPAHUIAMHU CMEXKHBIX OJIOKOB, OJHAKO CYUTHIBAHHE MOXKET OBITH DoJee
3¢ PEeKTUBHBIM, €CJIU TPAHUITHI COBIIAIAIOT.

pData --- 310 ykazarenpr Ha Oydep B mamMsaTh, Kyaa JOJKHBI ObITH MPOYUTA-
HbI (MM OTKyAa 3anucanbl) nanubie. Pakruaeckuii Tun sroro Gydepa JomkeH
COBIIAJIATH C TUIIOM, TiepeaBaeMbiM B mapamerpe eBufType, nanpumep, GDT -
Float32 uwiu GDT Byte. ®ynkuus RasterlO() Bo3bmér na cebs upeobpasosa-
HUE MEXKJy TUTOM JAHHBIX Oydepa W TUMOM JAHHBIX Kanajga. OOparure BHU-
MaHWe, 4TO MPH TIPeOOPa30BAHUM BEINECTBEHHBIX JaHHBIX B 1esbie RasterlO()
OKPYTJIeT B MEHBIMYI0 CTOPOHY, & €CJIM 3HAYEHWE BBIXOIUT 33 PAMKHU JIOIY-
CTHMOTO JIMana30Ha, OHO Tpeobpaldyercs B OJukaiiiee IOMyCTUMOE 3HAYEHUE.
910, HAIPUMED, O3HAYAET, 9TO IpHU dTeHnr 16-OMTHBIX JAaHHBIX B Oydep Tuia
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GDT _Byte Bce 3navenusi, mpesbimaiorme 255 OyayT 0TOOpaXKEHbI B 3HAYECHUE
255, MacuITabupoOBaHus JIAHHBIX HE MPOU30HIET!

[Mapamerper nBufXSize u nBufYSize 3azaror pasmep Oydepa. [Ipu 3arpyske
JIAHHBIX B TIOJTHOM pPa3peIieHud OH OyJIeT coBmaJaTh ¢ pazMepoM okua. OIHAKO
J7Isl 3arPYy3KHA YMEHBIIIEHHOTO 0030pHOr0 mM300pazkKeHus pa3mep Oydepa MOxK-
HO YCTAHOBUTH MEHBITHM, YeM pa3mep okHa. B srom ciayuae RasterIO() 6ymer
UCIIOJIB30BATH MOXO/IIME 0030pHbIe n300paykenus (mupamury) s 6osee 3¢-
dbekTrBHOTO BBOJIA,/BBIBO/IA.

[Tapamerpsr nPixelSpace u nLineSpace 0ObI9HO pPABHBI HYJIIO, 9TO HPUBOAUT K
WCIIOIF30BAHUIO 3HAYEHUM 110 yMomdanuto. OIHAKO OHU MOTYT OBITh MCIIOJIB30-
BAHBI [IJIsT YIIPABJIEHUS JOCTYIIOM K Oydepy MaHHBIX, JaBas BO3MOXKHOCTH HH-
TaTh B Oydep, KOTOPBIA yKe CONEPKUT IPyTHe JTaHHBIE, YepPeys MTUKCETH WU
CTPOKH.

3.5

[Moxadyiicra, nocrosgano nomuure, 9ro 00bekTbl GDALRasterBand npunae-
JKaT K CBOeMY HabOPY JaHHBIX W OHW HUKOT/IA HE IOIYKHBI YIATISTHCS C TOMOIIBIO
oneparopa delete si3bika C++. Habopwr manasix GDALDataset MoryT 66ITh 3a-
KPBITBI 1160 ¢ oMomnbio Bor3oBa dyukimu GDALClose(), 6o ¢ ucnonb3oBa-
uuem oneparopa delete mist oobekra GDALDataset. JIroboit BapuanT npuseér
K KOPPEKTHOMY OCBODOXKJIEHUIO MAMSTH 1 cOPOCY HA JINCK BCEX HE3AMUCAHHBIX
JIAHHBIX.

3.6

Hogwie daiinbr B dhopmarax, nogmepxusaeMbix GDAL, MoryT ObITH CO3IaHBI B
TOM CJIydae, ecju apaiisep dopmara noggep:kuBaer co3manue. CyiecTByer a8a
OCHOBHBIX criocoba co3mars (aitn: CreateCopy() u Create().

Cnoco6 CreateCopy mpeanomnaraer Boi30B (yukuuu CreateCopy() ¢ ykazanu-
eM Tpebyemoro apaiiBepa BBIXOTHOrO hopMarTa U mnepesadeil HCXoIHOro Habopa
JAHHBIX, KO KOTOPOTO AOJIXKHA ObITh co3mana. Cmocob Create mpeamosiaraer
Bbi3oB Merona Create() ¢ ykazanueMm HeOOXOIUMOro apaiiBepa, a 3aTeM HEIo-
Cpe,ZLCTBeHHOﬁ 3allUCbI0 BCEX METa/laHHbIX U I/1306pa)KeHI/IH COOTBETCTBYIOIIUMH
OTIeTHHBIMU BhI30BaMu. Bce npaiiBepbl, KOTOPbIE MOTYT CO31aBaTh HOBBIE (Daii-
Jiet, nogaepxkusaior meros CreateCopy(), 0HAKO He BCe MOIAEPKUBAIOT METO/L
Create().

Jtst TOro, 9T00BI OIPEAETIUTD, KAKOH METO/I IO/IEPKUBACT KOHKPETHBIN Apaii-
Bep, MoxkHO poBepuTh MeTaganibie DCAP  CREATE u DCAP_CREATECOPY
y obbekTa npaiiBepa. Yoeaurech, uro dbyukiua GDALAllRegister() Obuta BbI-
3BaHa mpex/e, yeM Bbi3biBarh Gyukiuio GetDriverByName(). B cieayromem
npuMepe MbL 3alPOCUM JAPAfiBEp U IMPOBEPHUM, MOJJAEPKUBACT JIU OH METOJIbI
Create() u/unu CreateCopy().

Ha a3bike C++:
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#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 nognepxusaer merox Create().\
n", pszFormat );
if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATECOPY, FALSE ) )
printf( " Ipaiisep %s noxnepxxkusaer meron 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( " Ipaitsep %s noxnepxkusaer meron CreateCopy
()-\n", pszFormat );

Ha s3bike Python:

format = "GTiff"

driver = gdal.GetDriverByName( format )
metadata = driver.GetMetadata()

if metadata.has key(gdal. DCAP _CREATE) \

and metadata[gdal. DCAP CREATE| == 'YES”:
print */IpaiiBep %s nognepxusaer meros Create().” %
format
if metadata.has_key(gdal. DCAP _CREATECOPY) \
and metadata[gdal. DCAP _CREATECOPY| == "YES’:
print ’dpaiteep %s nopgepxusaer meron CreateCopy()
. % format

3amernM, 9TO HEKOTODBIE JIpaiiBepbl MOTYT TOJBKO YMTATh JAHHBIE U HE MOJ-
nepxxusaior HE Metos, Create(), #n CreateCopy ().
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3.7  CreateCopy()

HUcnonn3osanue merona GDALDriver::CreateCopy() TpuBHAIbHO, MOCKOIBKY
OOJIbITIAsA JacTh MWH(OPMAIINKA UUTAETCS M3 BXOTHOTO HAOOpa MAaHHBIX. TeMm mHe
Meree, MeTos TO3BOJIIET TepeJaBaTh mapamMeTpbl, coenuduIHbe s COo3/0a-
BAaeMOro BBIXOJHOTO (opMara, a TakyKe MMeeT BO3MOXKHOCTH OTOOPaXKaTh X0/
[poIecca KOMMPOBaHUs MOJab30BaTes 0. IIpocreiimas onepaiust KOIUPOBAHUS
u3 daiina ¢ mmenem pszSrcFilename B HOBBIN daitn pszDstFilename ¢ mapamer-
paMu 1O yMOJIYaHUIO ¥ B (popmare, apaiiBep KOTOPOro ObLI MpEeaBAPUTEIHLHO
BBIOpPAH, MOXKET BBITVISIETH CJIEAYIONUM O00pa30M:

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 )
GDALClose( hDstDS );

Ha a3nike Python:

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

Bamerum, uro meroz, CreateCopy () Bo3Bpamaer HaOOP JAHHBIX, IPUTOIHBIH 151
3AMUCH W OH JOJIPKEH OBITH COOTBETCTBYIONIUM 00PA30M 3aKPBIT JJIs 3aBepIIe-
HHUd 3aIicy ¥ cOpoca JaHHBIX Ha NUCK. B ciayuae a3pika Python sto mpom3soii-
a6t apromarudecku, korga "dst ds" Beriiger uz obsactu BUAMMOCTH. SHAYEHWE
FALSE (unu 0), ucnosb3yemoe Jyis napamerpa bStrict, cieyromero cpady 3a
UMeHeM BBIXOZHOro Hafopa maHubiX B Bbr3oBe CreateCopy(), mokasniBaer, 4To
CreateCopy/() moszken 3aBepiuThCs 6e3 (paTajibHON OMMOKY JAXKe B CJIYUYae, eC-
JIA CO3/IaBAEMBbIii HADOD JAHHBIX HE MOXKET OBbITh WAECHTUYEH BXOIHOMY HAOODY.
Takoe MOXKeT IPOM30HTH, HAIIPAMED, MOCKOILKY BBIXOTHON (opMaT HE TOAIep-
JKHBaeT THUII JAHHBIX BXOZHOro (opMarTa, WU IOTOMY, YTO BBIXOZHOI (opmar
HE TO/JIEPKUBAET reorpaduIecKyio MTPUBSI3KY.

Boitee ciioxkbiil cirygaii MOXKeT BKJIIOYATh YKA3aHUE MaPaAMeTPOB JIJisi CO3TaHus
BBIXOAHOTO hbaiiyia U UCIOIb30BAHNE WHINKATOPA X013 PabOThI:

Ha a3bike C+-:

#include "cpl string.h"
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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 asbike C:

#include "cpl string.h"
_ g
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 s3pixe Python:

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

3.8 Create()

B Tex ciyuasix, KOria Bbl HE IIPOCTO IKCIIOPTUPYeTe cylnecTByommil ¢aiiia B HO-
BbIii hopmaT, MoKeT ObITH HeOOXOAUMO puMenuTh Meros, GDALDriver::Create()
(KpoMe 3TOr0 HECKOJIbKO MHTEPECHBIX BAPUAHTOB BO3MOMKHDI IIPH HCIIOJIb30Ba~
HUM BUPTYyasbHbIX (aiinos mwiu daiinos B mamstu). Merox Create() npuaumaer
CIIMCOK 11apaMeTpoB, 10X0xKuil Ha Takoii xke s CreateCopy(), oaHako pasmepbl
n300paKeHus, YUCJIO KAHAJIOB W THII JAHHBIX JOJI2KEH ObITh 33/1aH HEIOCDE/I-
CTBEHHO.

Ha s3bike 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 );
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Ha sa3wike Python:

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

Kaxk To1pK0 HAOOP JaHHBIX OyIeT YCIENTHO CO3/IaH, BCe HEODXOINMbIE METa TaH-
HbIE ¥ COOCTBEHHO M300parKeHne MOJIXKHBI ObITH 3amncanbl B ¢aitn. Koukpernast
peanu3aiys OYeHb CUJIbHO 3aBUCHT OT 3aJa49d, HO B IIPOCTERIIEM CIydae, BKIIIO-
YarolleM 3alUCh IIPOEKIUU, reorpapuyecKoil IPUBA3KHA U PACTPOBOro n300pa-
2KEHHsl, MOXKET BbILJISIETh TAK:

Ha asbike 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 );

0oSRS.SetUTM( 11, TRUE );
0SRS.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 a3wike 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" );
OSRExport ToWkt( 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 sa3wike Python:
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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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