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Coopka GDAL u3 MCXOZHBIX TEKCTOB
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[1aBa 2

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:

¢ OO6iee Ha3BaHWE KOOPAUHATHON CHCTEMBI.

¢ Hassanue reorpadpuaeckoil KOOpAMHATHOW CHCTEMBIL.
¢ Unentudukarop CHCTEMbI KOOPIWHAT.

¢ Hassanue s1aumcounsa, OOIbINAsA MOTYyOCh, CXKATHE.

¢ Hazpanwme HavasibHOrO MeEpHAuaHa U €ro CMeneHne OTHOCUTEJIbHO FpI/IH—
BHYCKOI'O.



4 Mozens ganabsix GDAL

* Haspanue npoekiuu (nanpumep, Transverse Mercator).

* Cnucok mapaMerpoB MPOEKIUK (HAIPUMED, MOJIOKEHNE OCEBOTO MEPUIH-
aHa).

» HasBanmne enHUI W3MEPEHNST W MHOXKHUTEND JIJIS MEPEX0Ia K MEeTPaM WJIR
pagmaHaM.

e HazBanus u mMopsiioK CJIeJOBAHUSA KOOPIUHATHBIX OCEH.

e Koupl 151 BblieepedrCIeHHbIX HAPAMETPOB 110 IIPEIOLPEeAeJEHHbIM Tab-
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 pa3aesie
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-
OPZMHATHOW CHCTEMBI, O3HAMAET OTCYTCTBHE MH(MOPMAIMHA O KOOPJAUHATHON CH-
creMme.

2.1.2

CyuecrByer asa cuocoba 3aJarh CBA3b MEXKJ/Y TOYKaMu pacrpa (B TepMuHax
CTPOKA/CTONGEIT) W Teoie3nIecKNMU KoopanHaTtamu. IlepBoiil 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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213  (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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6 Mozens ganabsix GDAL

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: ITpuanmaer 3Hadenue "Area" (o yMOT4aHUIO) WK
"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 pa3uenéHupix HpodejaMu 3HadeHuit 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.

e MATRIX REPRESENTATION: Tloka3biBaeT, B KAKOM BHJE MPEJICTAB-
JieHbl MaTpuyHble Aanabe. Vcnonb3yercs 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
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2.1 Habop maHHBIX 7

« POLARMETRIC INTERP: 9ra 3anuce onpe/iesena jijisi 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 nosaydenus pocryna K uzobpazkenuto. 3auuch _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: Asnropur™m cxKaTusi, ACIOIb3yeMbIi [ JAHHOTO HabO-
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.

e NBITS: Yucmo 6uT Ha 3HaY€HHE MUKCEIA B KaHAJE WJIM BO BCEX KaHa-
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: IIpumenumo TOJBKO K HAGOpaM JAHHBIX U MOXKET [TPUHU-
marb 3Hadenuss PIXEL, LINE wiu BAND. Mozxker ObITh MCIOJIL30BAHO
B KQ4eCTBe MOJACKA3KU I Haubosee 3(PGEKTHBHOTO Crocoda JOCTyma K
JTaHHBIM.

« PIXELTYPE: Moxer ucnons3osarbes mis kananos GDT _Byte (unum co-
OTBETCBYIONMX HAOOPOB NaHHbIX) 1 TpuHuMaTh 3Hauenue SIGNEDBYTE,
YKa3bIBaIOIlee Ha TO, YTO NOJOXKHUTEIbHbIE 3HAUYeHNd OT 128 110 255 /10512K-
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 MOJUHOMOB C paruonaababivu koddbdurnmenrtamu (Rational
Polynomial Coefficient). 9ra reomerprdeckas MOJeIbh MOXKET OBIThH UCIOIb30Ba~
Ha JIJid TIepecyéra MeK/ly KOODJMHATAMHU CTPOKa/cTosber; n reorpadudeckumu
koopauHaTaMu. Momenb onpenensercs CaeayonyuMi 3anucsIMu:

« ERR_BIAS: Omubka - ykjIOH. YKJIOH CPEIHEKBAIPATHIHON OMUOKY B
MeTpax 10 FOPU30HTAIBHON OCHU Jls BCeX Todyek uzobpazkenus (-1.0 ecou
HEU3BECTHO).

« ERR_RAND: Ommubka - ciayuaitnas. CpeaHekBajparudHas CJIydaiinas
omubKa B METpax 10 FrOPU30HTAJILHON OCH JIsi KaXK/I0# TOUYKU n300parke-
Hust (-1.0 ecam HEM3BECTHO).

* LINE OFF: Cmernenue crpokn.

* SAMP OFF: Cumernenne nukcesa.

* LAT OFF: Cwmemnenue reo1e3u9ecKoil MMpOTHI.
 LONG __OFF: Cwmermienne reoie3udecKoii JOITOTHI.
« HEIGHT OFF: Cwmernenne reofie3uteckoil BbICOTHI.
* LINE SCALE: Macmrab CTpOKH.

* SAMP_ SCALE: Macmrab nukcea.

e LAT SCALE: Macmrab reoie3u<eckoil mupoThl.
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2.2 PacTpoBblii KaHaj 9

e LONG_SCALE: Macmirab reoie3udecKkoii JOJIroThl.
« HEIGHT SCALE: Macimrab reome3u<eckoil BHICOTHL.

* LINE_NUM _COEFF (1-20): Yncanrenn xoadbduunenTor crpok. Ipa-
Iarh Ko3hOUIMEHTOB MOJINHOMA B YHCJINTENIE YPABHEHNUS I (Pa3/IeJIeHbl
npobe/amu).

* LINE_DEN_COEFF (1-20): 3uamenaresnu kodduimentos crpok. Ipa-
marh K03 UIMEHTOB MOMMHOMA B 3HAMEHATENE ypaBHeHus rn (pasmie-
JIEHBI TTPOGEIAMMY).

* SAMP_NUM _COEFF (1-20): Yucnurenn koadduipentos mukcesneii. Ipa-
auarh K03GhQOUIHEHTOB MOINHOMA B YHCJIUTENE YPABHEHHS €Il (Da3/I1eJIeHbI
upobenamu).

* SAMP_DEN_COEFF (1-20): 3uamenaresnu ko3bhUIMEHTOB UKCeIei.
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 7"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:

¢ [Mlupuna u BbIcOTA B TIHKCeNaxX U crpokax. OHU OyIyT TEMU Ke CAMBIMU,
YTO U I BCErO HADOPa JIAHHBIX, €CJIM 3TO KAHAJ B [IOJTHOM Pa3perieHui.

e Tuu gannbix (GDALDataType). Ouun u3 semecrsennsix (Byte, Ulnt16,
Int16, UInt32, Int32, Float32, Float64), unu kommaekcubrx Tumos Clnt16,
CInt32, CFloat32, and CFloat64.

* Pasmep Ouioka. Ilpeamoururensubiii (Haubosee 3ddexTuBHbIil) pasmep
OJI0Ka MAHHBIX [JI CUAThIBaHUsA. [l m300paskeHwnit, XPaHSIINUXCT II0-
CTPOYHO, 3TO B OOJBIIMHCTBE C/IydaeB OyIeT OIHA CTPOKA.
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* Cumcok MeTaJIaHHbIX B BU/E Nap KJII04/3HadeHune B ToM ke dhopmare, 4To
7 JIJIS BCEro HADOpAa JaHHBIX, HO COAEpKAINX WHMOPMAIUIO, crenudu-
HYIO JI7IST TAHHOTO KaHaja.

¢ Heobsi3aTebHasT CTPOKA ONMUCAHUSA.

* HeobOs3aTeIbHBINA MapKep OTCYTCBUs JAHHBIX (CM. TaK¥Ke 3aluCh MeTa-
maaaeix NODATA  VALUES g1 nabopa JaHHBIX, COMEPKAIINA MapKePhI
OTCYTCTBUS JAHHBIX /I BCEX KAHAJIOB).

* Heobsa3aTepbHbIT KAHAJI MACKH, MAPKUPYIOIIHI IHKCEJIbl, B KOTOPBIX JaH-
HbIe OTCYTCTBYIOT nin ipo3pavubl. Cm. obcyxaenne RFC 15: Band Masks.

* HeobGs3aresbHblii cMCcOK KaTeropuil (Halpumep, Ha3BaHU KJIACCOB HA Te-
MaTHUYECKOIl Kapre).

¢ HeobGs13aTesibHBIE MUHUMAJILHOE ¥ MAKCUMAJILHOE 3HAUYEHHE.

¢ Heobs13aTebable KaTuOPOBOIHBIE KOID(DUIMEHTDI /115 Iepecyéra 3Hade-
Huil pacrpa B ¢dusnuecKue Bejmdutbl (HAIPUMED, LEPEBOJ OTCYETOB Bbl-
COTBI B METDBI).

¢ Heobsi13aTebHOE Ha3BaHWe eIWHUI] u3Mepenns. Hampumep, 3T0 moae Mo-
JKET COJIEPXKATh €IUHUIIbI K3MEPEHNsT BBICOTHI I MOJIETH pebeda.

¢ IIBeroBas naTepnperanusa kanaua. OmgHa u3:

— 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-u300parkemmsi.

— 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.

* Tabumua uperos (nasurpa), Koropas Gyaer noAPOOHO ONUCAHA HUKE.

* Nudopmanus 06 yMEHBIIEHHBIX 0030PHBIX W300paKeHUsX (MUPAMUIAX ).
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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: Cunrarsb cl 3HaYEHHEM B IpaJAIUsIX CEPOTO.

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

GPI_CMYK: Cuurars cl rosybbim, €2 mypirypHbIM, €3 KEThiM, ¢4 4€p-
HBIM.

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

s cBA3bIBAHUS LIBETa C IUKCEJIeM 3HadeHHe ITOrO MHUKCEsa HCIOJL3YeTcs B
KayecTBe MHAEKCa B TabJule UBETOB. DTO 3HAYMT, YTO LIBETa BCEr/a PacIIOjia-
TaloTCs B TADJIWIE HAYMHAST C HYJIEBOTO WHIEKCA U [ajiee 1o Bo3pacTanuto. He
CYIIECTBYET MEXaHU3Ma JJIs MPEIBAPUTE]HHOIO MACHITAONPOBAHUS 3HAYECHWUH,
mpezk/ie, 9eM OyZeT IpPUMEHEHa TaOJ/INIA, IIBETOB.

2.4

Kanaa MoxeT comepskaTh 0030pHbIe n300paskenns. Kaxmoe 0630pHoe n300pa-
JKeHHUe IpeCcTaBiIeHo B Buae oraenbHoro kanana GDALRasterBand. Pasmep
0030pHOro n300pazkeHus (B TEPMUHAX CTPOK U CTOJIOIOB) OyAeT OTIMIaThCs OT
6a30BOr0 MOTHOPA3MEPHOTO PaCTPa, OTHAKO reorpaduIecKn OHU OYIyT MOKPHI-
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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[1aBa 3

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() sBozspamaer NULL, 310 o3Hadaer, 4To onepanus He yaaiach
U 4ro coobuienus 06 omubKe ObLiu nocanbl ¢ nomoupio Gyukuuu CPLError().
Eciu BbI XO0THTE yIpaBsTh MPOIECCOM BBIAAYH IOJIH30BATENI0 COOOIMEHUE 00
omubKax, To obparurech K gokymentanuu Ha Gyuknuio CPLError(). Boobrue
rosopsi, CPLError() npumensiercs Bo Bcex kommonentax GDAL s Boigaun
coobmiennii 00 ommubkax. 3ameruMm Takxke, uro pszFilename we momxkna 00s:-
3aTesibHO ObiTh uMeHeM (aitna Ha dusuueckoMm Hocurese (XOTs OOBIYHO 3TO
raK). Mnrepiperanus 3woro napaMerpa 3aBUCUT OT JpaiiBepa, 970 MOXKeT ObITh
URL uiu ums (aiisia ¢ TOMOJTHATEIHHBIMEA TTAPAMETPAMHE, YITPABJISIIOIIIUMU TTPO-
IIECCOM UTeHwusi, u00 4eM-To uHbiM. [loxKasyiicra, He OrpaHUYIUBANTE TUAJIOTH
BBIOOpA HAOOPA JAHHBIX /IS OTKPBITHS TOJBKO JUIIh (haiiaamu Ha GU3TIECKUX
HOCHTEISX.

3.2

Kak 6b110 onucano B pasuene Mogeins nannbix GDAL, nabop nanabix GDALDataset
COIEPZKUT CIHCOK PACTPOBLIX KAHAJIOB, HOKPLIBAIOIIMX ONHY M Ty K€ T€PPUTO-
PHUIO U MMEIOIINX OJMHAKOBOe paspemtenue. OH TakKe CONEPXKUT MeTaJaHHbIE,
KOODJUHATHYIO CHCTEMY, reorpaduyeckyio IpUBS3KY, pa3Mep pacTpa U HEKOTO-
PYIO JONOJHATEIBHYIO HHMOPMAIHIO.

adfGeoTransform[0] /* KoopauHaTa X BEepXHEro JeBoro yria */
adfGeoTransform[1] /* mupuna nukcena */

adfGeoTransform[2] /* moBopor, 0, eciu n306pakeHne OPHEHTHPOBAHO Ha ceBep */
adfGeoTransform[3] /* koopauuaTa y BepxHEro 1€BOrO yria */
adfGeoTransform[4] /* nmoBopor, 0, eciu n3006pakeHne OPHEHTUPOBAHO Ha ceBep */
adfGeoTransform[5] /* BeicoTa nukcesa */

Eciu MBI XOTHM BBIBECTH HEKOTOPYIO OOIy 0 WHMOpMAIN0 0 HAbOpe JAHHBIX,
TO MOXKHO C/IeJIaTh CJeyIoIIee:

Ha a3wpike C+-+:

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

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

Ha asbike C:

GDALDriverH hDriver;
double adfGeoTransform|6];

hDriver = GDALGetDatasetDriver( hDataset );

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

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

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

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

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

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

Ha sa3bike Python:

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

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

print 'IIpoekuus ’,dataset.GetProjection()

geotransform = dataset.GetGeoTransform()

if not geotransform is None:
print "Hauamno koopaunat (’,geotransform[0], ’,’,geotransform|3],”)’
print 'Pasmep nuxcena = (’,geotransform[1], ’,’,geotransform[5],”)’
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3.3

O HUM U3 CIOCODOB YTEHUs PACTPOBLIX JAHHBIX ¢ moMmonibio GDAL asasercs
MOKaHAJbHBIM nocTym. [Ipw 3TOM mpw mocjen0BaTeIbHOM YTEHUH KAHAJIOB J0-
CTYITHBI METAJAHHBIE, TTApAMETPbI OJIOKOB, a TAKKE pa3indHas Apyras uagop-
Manusi. /lasee npuBe/ieHbl TpuMephI Koja, udBiaekaomnero oobekT GDALRasterBand
u3 Habopa jaHHbIX (Kanaasl Hymepyiorcg or 1 u g0 GetRasterCount()) u Bbr-
BOZSAIIEr0 HEKOTOPYIO WH(MOPMAIIHIO O KAHAJIE.

Ha a3wvike C++:

GDALRasterBand *poBand;

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

poBand = poDataset->GetRasterBand( 1 );
poBand->GetBlockSize( &nBlockXSize, &nBlockYSize );
printf( "Paswmep 6soxka %dx%d, tun ganubix %s, ColorInterp=%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 n3obparkenuii.\n",
poBand->GetOverviewCount() );

if( poBand->GetColorTable() != NULL )
printf( "Kanan cogepxxut tabmuny nseros ¢ %d 3amucamu.\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( "Paswmep 6s0xka %dx%d, tun ganubix %s, ColorInterp=%s\n",
nBlockXSize, nBlockYSize,
GDALGetDataTypeName(GDALGetRasterDataType(hBand)),
GDALGetColorInterpretationName(
GDALGetRasterColorInterpretation(hBand)) );

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

GDALComputeRasterMinMax( hBand, TRUE, adfMinMax );

printf( "Min=%.3fd, Max=%.3f\n", adfMinMax|0], adfMinMax[1] );
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if( GDALGetOverviewCount(hBand) > 0 )
printf( "Kanaa cogepxur %d 0630pHbIX n3obpakenuii.\n",
GDALGetOverviewCount(hBand));

if( GDALGetRasterColorTable( hBand ) != NULL )
printf( "Karan cogeprxut tabmuny nseros ¢ %d sanucamum.\n",
GDALGetColorEntryCount(
GDALGetRasterColorTable( hBand ) ) );

Ha a3wike 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 M300parkeHuit.’

if not band.GetRasterColorTable() is None:

print 'Kanas comepxkur Tabuumy nseros ¢ ', \
band.GetRasterColorTable().GetCount(), ’ 3amucsamn.’

3.4

Cy1ecTByeT HECKOTBKO CIIOCOOOB YTEHUST PACTPOBBIX JAHHBIX, OJHAKO Hanbosee
obmuM sBisercs ucnonbizosanne Meron, GDALRasterBand::RasterIO(). Dror
METO/], ABTOMATHYECKU IIPOU3BOAUT KOHBEPTALMIO TUIIOB AAHHBIX, MACIITAOUPO-
BaHWe M BBIPE3KY obsactu mHTepeca. Cleayomuii Ko YNTaeT MepByIo CTPOKY
JIAHHBIX B Oydep cOOTBETCTBYIONIEro pa3Mepa, Mpeodpa3oBbIBas UX MPH 9TOM B

BEIIECTBEHHBII TUI OJUHAPHON TOYHOCTH.

Ha aspike 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 aseike 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);
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Ha s3pike Python:

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

31ech BO3BpalaeMas CTPOKA MMEET THT string, u ComepKuT xsizex4d GaifT Bermre-
CTBEHHBIX JIAHHBIX. DTa CTPOKA MOXKET ObITh mpeoOpa3oBaHa B GA30BbHIE THUITHI
sa3bika Python ¢ momorsio moaysis struct n3 crapgapTHoit 6ubinorexkn:

import struct

tuple of floats = struct.unpack(’f’ * b2.XSize, scanline)
Bosoe dynkimu The RasterIO mpousBoauTcst co clieayomuMu apryMEHTAMU:

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, yro oxuu u ToT 2Ke Bbi3oB RasterlO() npumensierca Kak s drexus,
TaK W Ul 3anucd, B 3aBucumoctu or 3uadenus duara eRWFlag (GF_Read
unu GF_ Write). Aprymentsr nXOff, nYOff, nXSize, nYSize onucbisaror 0KHO
pacrpa Jyis ureHus (UM 3amUch). DTO OKHO HEOOA3ATEIbHO J0JIZKHO COBIIA-
JaTh C FPAHUIIAMU CMEXKHBIX OJIOKOB, OJHAKO CUMTHLIBAHWE MOXKET OBITH OoJiee
3 PEKTUBHBIM, €CJIU TPAHUITHI COBIIAIAIOT.

pData --- 310 ykazarensr Ha Oydep B mamMsaTH, Kyaa JTOJKHBI ObITH MPOYUTA-
HbI (MM OTKya 3anucanbl) nanubie. @akruaeckuii Tun 31oro 6ydepa J0mKeH
COBIAJATH C TUTIOM, TiepeaBaeMbiM B mapamerpe eBufType, nanpumep, GDT -
Float32 uiu GDT Byte. ®ynkuusa RasterlO() Bosbmér na cebs npeobpasoba-
HUE MEXKJIy THIOM JaHHBIX Oydepa u TUIOM JaHHbIX Kanasna. Obparure BHE-
MaHWe, 4TO TPHU TPEOOPA30OBAHUN BEINECTBEHHBLIX JaHHBIX B 1esbie RasterlO()
OKDYTJISIeT B MEHBINYI0 CTOPOHY, & €CJIM 3HAYEHWE BBIXOIUT 33 PAMKHU JIOIY-
CTUMOTO JIWANa30Ha, OHO mpeobpa3yercs B OJImrKaiiliee [IOMyCTHMOE 3HAIEHUE.
910, HATTPUMED, O3HAYAET, YTO MPHU dTeHnr 16-OMTHBIX JAHHBIX B Oydep Tuma
GDT _Byte Bce 3navenusi, npesbimaiorme 255 OyayT 0TOOpaXKEHbI B 3HAYEHUE
255, MacCIITaOUPOBAHNA JAHHLIX HE TPOU30H16T!

IMapamerper nBufXSize u nBufYSize 3amator pasmep Oydepa. IIpu 3arpyske
JIAHHBIX B TIOJTHOM pa3pelieHuu OH OyJerT coBmaaaTh ¢ pazMepom okHa. OIHAKO
JIJI 3arpy3Kd YMEHBIIEHHOTO 0030pHOr0 m300pazkenus pa3mep Oydepa mMox-
HO YCTQHOBUTH MEHDBIINM, YeM pa3Mep okHa. B arom ciyuae RasterlO() Gymer
UCIIO/IH30BATh MOAXOAIIE 0630pHbIE n300paykenus (mupamuy) ajs 6osee 3¢-
dexTuBHOrO BBO/IA,/BBHIBOJA.

ITapamerpsr nPixelSpace u nLineSpace 0OBIYHO pPaBHBI HYJIIO, YTO TMPUBOIUT K
HCIIO/Ib30BAHUIO 3HAYEHMH M0 yMoTdaHuio. OIHAKO OHU MOTYT OBITH MCITOJIB30-
BAHBI [IJIsI YIPABJIEHUS IOCTYIOM K Oydepy MaHHBIX, JaBas BO3MOXKHOCTH YUU-
TaTh B Oydep, KOTOPBIil yKe CONEPKUT JIPYTUe [TaHHbIE, YePenys MTUKCeTH U
CTPOKH.
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3.5

[MoxkaJyiicra, mocTossHHO ToOMHUTE, uTO 00beKTH GDALRasterBand mpuname-
JKAT K CBOEMY HAOOPY JAHHBIX U OHU HUKOT/IA HE JTOJIYKHBI YIAJIATHCS C TOMOIIBIO
oneparopa delete si3pika C++. Habopwr ganasix GDALDataset moryt 66IThb 3a-
KpbIThI 1160 ¢ nomompio BorzoBa dyukiuun GDALClose(), aubo ¢ ucnonb3osa-
nuem oneparopa delete st 06bekra GDALDataset. JIroboit BapuanT npuseér
K KOPPEKTHOMY OCBOOOYXKIEHUIO TaMSTH U COPOCY Ha IUCK BCEX HE3AMTUCAHHBIX
JIAHHBIX.

3.6

Hogwie daiinbr B dhopmarax, nogmepxkuaeMbix GDAL, MoryT ObITH CO3JaHBI B
TOM CJIydae, ecju apaiisep dopmara nogaep:kubaer co3manue. CyiecTByer 18a
OCHOBHBIX criocoba co3mars (aitn: CreateCopy() u Create().

Cnoco6 CreateCopy mpeanomnaraer Boi3o (yukuuu CreateCopy() ¢ ykazanu-
eM TpebdyemMoro apaiiBepa BBIXOTHOrO popMara U mepegadeil HCXoIHOro Habopa
JAHHBIX, KOIUs KOTOPOro J0JKHA ObITh co3mana. Crocod Create npeamosiaraer
BbizoB Merona Create() ¢ ykazanueMm HeOOXOAUMOro jpaiiBepa, a 3aTeM HeIOo-
Cpe,H,CTBeHHOfI 3allUCbI0 BCEX METa/laHHbIX U I/I306pa}KeHI/IH COOTBETCTBYIOIIUMH
OTJeThHBIMU BhI30BaMu. Bce npaiiBepbl, KOTOPBIE MOTYT CO31aBaTh HOBBIE (Daii-
Jiet, nogaepxkusaior Meros CreateCopy(), 0HAKO He BCe MOAAEPKUBAIOT METO/L
Create().

st TOr0o, YTOOBI OMPEIEINTh, KAKOW METOI TIOIIePKUBAET KOHKPETHBIN Apaii-
Bep, MoxkHO TpoBepuTh MeTaganibie DCAP  CREATE u DCAP _CREATECOPY
y obbekTa npaiiBepa. Yoemurech, uro dbyukius GDALAllRegister() Obuia BbI-
3BaHa mpex/e, yeM Bbi3biBarh Gynkiuio GetDriverByName(). B ciexyromem
[IpHUMepe Mbl 3alPOCUM JpaiiBep KU IPOBEPUM, IOAJAEPXKHUBAET JIM OH METObI
Create() n/unn CreateCopy()-

Ha aspike 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 meron CreateCopy().\n", pszFormat );

Ha asbike C:

#include "cpl string.h"
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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 nognepxusaer meron Create().\n", pszFormat );
if( CSLFetchBoolean( papszMetadata, GDAL DCAP CREATECOPY, FALSE ) )
printf( " Ipaiisep %s nognepxusaer meron CreateCopy().\n", pszFormat );

Ha s3pike Python:

format = "GTift"
driver = gdal.GetDriverByName( format )
metadata = driver.GetMetadata()
if metadata.has key(gdal DCAP CREATE) \
and metadata[gdal. DCAP _CREATE] == "YES:
print ’Mpaiisep %s nopnepxusaer meron Create().” % format
if metadata.has key(gdal. DCAP CREATECOPY) \
and metadata[gdal. DCAP CREATECOPY| == "YES”:
print ’Ipaiieep %s noxgepxusaer merox CreateCopy().” % format

3ameruM, 9TO HEKOTOPBIE JpaiiBepbl MOIYT TOJBKO YHTATH JAHHBIE U HE MOJ-
nepxxusaior Hu Metog Create(), au CreateCopy ().

3.7 CreateCopy()

Ucnonwzosanue meroga GDALDriver::CreateCopy() TpuBHAIbHO, TOCKOIBKY
OOJIbITIAsA JaCTh WH(MOPMAIUN YUTAETCS W3 BXOTHOINO HAOOpa JAaHHBIX. Tem mHe
MerHee, MeTom MO3BOJISET TepeaaBaTh MapaMeTphl, CIenu(UIHbIe I CO3Ia-
BAeMOr'0 BBIXOJHOIO (OpMaTa, a TAKXKe MMEET BO3MOXKHOCTH OTODpParKaTh XOZ,
Lpolecca KOIUMPOBaHUs I0Jib30Baresifo. IIpocreiimas onepanus KOIMPOBaHUS
u3 aisia ¢ umenem pszSrcFilename B Hobiit daitn pszDstFilename ¢ napamer-
paMu MO yMOJYaHWIO W B (popmare, ApaiiBep KOTOPOro OBLIT MpeaBAPUTEIHLHO
BBIOPAH, MOXKET BBITVIAIETH CJIEIYIONUM 00pa30M:

Ha a3pike 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 asbike C:

GDALDatasetH hSrcDS = GDALOpen( pszSrcFilename, GA ReadOnly );
GDALDatasetH hDstDS;
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hDstDS = GDALCreateCopy( hDriver, pszDstFilename, hSrcDS, FALSE,
NULL, NULL, NULL );
if( hDstDS = NULL )
GDALCIlose( hDstDS );

Ha sa3wike Python:

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

Bamerum, uro meroz CreateCopy () BozBpamaer HabOp JAHHBIX, IPUTOIHBIH 151
3allMCH M OH JIOJI2KEH OBbITh COOTBETCTBYIOIIMM O0Pa30M 3aKpPLIT s 3aBEpIie-
HHS 3amuch u cOpoca JTaHHBIX Ha AucK. B ciaydae szpika Python sto mpousoii-
a6t apromarndeckn, korma "dst _ds" Beriimer n3 obsacTu BUAMMOCTH. 3HAYMEHWE
FALSE (umu 0), ucnons3dyemoe i napaMerpa bStrict, ciemyiomero cpasdy 3a
uMeHeM BbIXOAHOro Habopa maHHbiX B Bbr3oBe CreateCopy(), mokasbiBaer, 4To
CreateCopy/() mosizken 3aBepinuThcs 6e3 (paTaibHON OMIMOKY JaXKe B CJIy4ae, ec-
JIK CO3JaBAEMBbIii HAOOP MAHHBIX HE MOXKET ObITH MIEHTUYIEH BXOTHOMY HAOOPY.
Takoe MOXKET LIPOU30ATH, HAIIPUMED, LIOCKOJIbKY BbIXOIHOI opMaT HE 1011ep-
JKUBAET THUIT JAHHBIX BXOAHOTO (hOpMAaTa, WIN TOTOMY, UYTO BBIXOZHON (opmar
HE TOIEPKUBAET reorpaduIecKyo ITPUBI3KY.

BouJtee ciioxkmbii cirygail MOXKeT BKJIIOYATh YKA3aHUE IaPAMETPOB /15l CO3/IaHus
BBIXOIHOTO (haiijia U MCIOIB30BAHNE WHINKATOPA X013 PabOTHI:

Ha a3nike 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 ssbike 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 )
GDALCIlose( hDstDS );
CSLDestroy( papszOptions );

Ha a3bike 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 Create()

B Tex ciyuasix, Korma Bbl HE TTPOCTO SKCIIOPTUPYETE CYIECTBYIONH (haita B HO-
BbIii hopmaT, MoxKeT ObITh HeOOXOAUMO npuMmenuTh Mero, GDALDriver::Create()
(KpoMe 3TOro HECKOJIbKO MHTEPECHBIX BADUAHTOB BO3MOXKHBI IIPH KCIIOJIb30Ba~
HUM BUPTYyasibHbIX (aiinos mwiu daiinos B namstu). Merox Create() npunumaer
CIIMCOK 11apaMerpoB, 110X0xKuil Ha raxoii xke Jyis CreateCopy(), oanaxko pasmepbl
U300paKeHNUs, YUCJIO KAHAJIOB W THIl JAHHBIX OJKEH OBITH 33/IaH HEMOCDPEI-
CTBEHHO.

Ha a3wpike 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 s3pike Python:

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

Kak Tonbpko HAOOp MAHHBIX OyJET YCIEITHO CO3/IaH, BCEe HEOOXOINMbIE METa,JAH-
HbIE ¥ COOCTBEHHO M300pazkKeHne JTOJIZKHBI ObITH 3amucanbl B (aitn. Konkpernas
peanu3arys OYeHb CUJIHHO 3aBUCUT OT 33a4H, HO B TIPOCTEUIIIEM CJIyIae, BKITIO-
YAOIIEM 3AIMUCh TPOEKINHU, TeOrpa(UIecKOil MPUBA3KA W PACTPOBOrO U300pa-
KEHUsI, MOYXKET BBITJISIIETh TaK:

Ha a3pike C++:

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

char *pszSRS_WKT = NULL;

GDALRasterBand *poBand;

GByte abyRaster[512*512];

poDstDS->SetGeoTransform( adfGeoTransform );

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

poBand = poDstDS->GetRasterBand(1);
poBand->RasterIO( GF_ Write, 0, 0, 512, 512,
abyRaster, 512, 512, GDT _Byte, 0, 0 );

delete poDstDS;
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Ha aspike C:

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

char *pszSRS_WKT = NULL;

GDALRasterBandH hBand;

GByte abyRaster[512*512];

GDALSetGeoTransform( hDstDS, adfGeoTransform );

hSRS = OSRNewSpatialReference( NULL );
OSRSetUTM( hSRS, 11, TRUE );
OSRSetWellKnownGeogCS( hSRS, "NAD27" );
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:

import Numeric, osr

dst _ds.SetGeoTransform( [ 444720, 30, 0, 3751320, 0,-30 | )

srs = osr.SpatialReference()

srs.SetUTM( 11, 1)

srs.Set WellKnownGeogCS( "NAD27’ )

dst _ds.SetProjection( srs.Export ToWkt() )

raster = Numeric.zeros( (512, 512) )
dst_ds.GetRasterBand(1).WriteArray( raster )
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