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GDAL

Ýòîò ðàçäåë ïåðåíåñ¼í íà ñòðàíèöû Âèêè: http://trac.osgeo.org/gdal/wiki/BuildHints
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Ãëàâà 2

GDAL

Íàñòîÿùèé äîêóìåíò îïèñûâàåò ìîäåëü äàííûõ, ïðèìåíÿåìóþ áèáëèîòåêîé GDAL: ðàçíîâèäíîñòè
èíôîðìàöèè, êîòîðàÿ ìîæåò ñîäåðæàòüñÿ â èñòî÷íèêàõ äàííûõ GDAL, à òàêæå èõ ñåìàíòèêà.

2.1

Íàáîð äàííûõ (ïðåäñòàâëÿåìûé êëàññîì GDALDataset) ñîñòîèò èç ñâÿçàííûõ ðàñòðîâûõ êàíàëîâ, à
òàêæå íåêîòîðîé äîïîëíèòåëüíîé èíôîðìàöèè, îáùåé äëÿ âñåãî íàáîðà. Â ÷àñòíîñòè, íàáîð äàííûõ
èìååò ïîíÿòèå ðàçìåðà (øèðèíû è âûñîòû), îáùåì äëÿ âñåõ êàíàëîâ. Íàáîð äàííûõ òàêæå îòâå÷àåò
çà ãåîãðàôè÷åñêóþ ïðèâÿçêó è óêàçàíèå êîîðäèíàòíîé ñèñòåìû, òàêæå îáùèìè äëÿ âñåõ êàíàëîâ.
Ñàì íàáîð äàííûõ ìîæåò èìåòü àññîöèèðîâàííûé êîìïëåêò ìåòàäàííûõ: ñïèñîê ïàð êëþ÷/çíà÷åíèå
â ôîðìå ASCIIZ ñòðîê

Çàìåòèì, ÷òî íàáîð äàííûõ GDAL è ìîäåëü ðàñòðîâûõ êàíàëîâ èçíà÷àëüíî áàçèðóåòñÿ íà ñïåöè-
ôèêàöèè ðåãóëÿðíûõ ïîêðûòèé êîíñîðöèóìà OpenGIS.

2.1.1

Ãåîãðàôè÷åñêèå êîîðäèíàòíûå ñèñòåìû ïðåäñòàâëÿþòñÿ â âèäå ñòðîê OpenGIS WKT (Well Known
Text). Òàêàÿ ñòðîêà ìîæåò ñîäåðæàòü:

• Îáùåå íàçâàíèå êîîðäèíàòíîé ñèñòåìû.

• Íàçâàíèå ãåîãðàôè÷åñêîé êîîðäèíàòíîé ñèñòåìû.

• Èäåíòèôèêàòîð ñèñòåìû êîîðäèíàò.

• Íàçâàíèå ýëëèïñîèäà, áîëüøàÿ ïîëóîñü, ñæàòèå.

• Íàçâàíèå íà÷àëüíîãî ìåðèäèàíà è åãî ñìåùåíèå îòíîñèòåëüíî Ãðèíâè÷ñêîãî.

• Íàçâàíèå ïðîåêöèè (íàïðèìåð, Transverse Mercator).

• Ñïèñîê ïàðàìåòðîâ ïðîåêöèè (íàïðèìåð, ïîëîæåíèå îñåâîãî ìåðèäèàíà).

• Íàçâàíèå åäèíèö èçìåðåíèÿ è ìíîæèòåëü äëÿ ïåðåõîäà ê ìåòðàì èëè ðàäèàíàì.

• Íàçâàíèÿ è ïîðÿäîê ñëåäîâàíèÿ êîîðäèíàòíûõ îñåé.

• Êîäû äëÿ âûøåïåðå÷èñëåííûõ ïàðàìåòðîâ ïî ïðåäîïðåäåë¼ííûì òàáëèöàì, òàêèì, êàê òàá-
ëèöû EPSG.

Äîïîëíèòåëüíûå ñâåäåíèÿ îá îïðåäåëåíèÿõ êîîðäèíàòíûõ ñèñòåì ñ ïîìîùüþ ñòðîê OpenGIS WKT
è ñïîñîáàõ ðàáîòû ñ íèìè ìîæíî íàéòè â ðàçäåëå osr_tutorial, à òàêæå â äîêóìåíòàöèè íà êëàññ
OGRSpatialReference.
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Êîîðäèíàòíàÿ ñèñòåìà, âîçâðàùàåìàÿ ìåòîäîì GDALDataset::GetProjectionRef() îïèñûâàåò ãåîäå-
çè÷åñêèå êîîðäèíàòû, îïðåäåëÿåìûå ñ ïîìîùüþ ìàòðèöû àôôèííîãî ïðåîáðàçîâàíèÿ, âîçâðàùàå-
ìîé ôóíêöèåé GDALDataset::GetGeoTransform(). Êîîðäèíàòíàÿ ñèñòåìà, âîçâðàùàåìàÿ ìåòîäîì G-
DALDataset::GetGCPProjection() îïèñûâàåò ãåîäåçè÷åñêèå êîîðäèíàòû íàçåìíûõ êîíòðîëüíûõ òî-
÷åê, ñïèñîê êîòîðûõ äà¼ò ìåòîä GDALDataset::GetGCPs().

Çàìåòèì, ÷òî ïóñòàÿ ñòðîêà (""), âîçâðàùàåìàÿ â êà÷åñòâå îïðåäåëåíèÿ êîîðäèíàòíîé ñèñòåìû,
îçíà÷àåò îòñóòñòâèå èíôîðìàöèè î êîîðäèíàòíîé ñèñòåìå.

2.1.2

Ñóùåñòâóåò äâà ñïîñîáà çàäàòü ñâÿçü ìåæäó òî÷êàìè ðàñòðà (â òåðìèíàõ ñòðîêà/ñòîëáåö) è ãåîäåçè-
÷åñêèìè êîîðäèíàòàìè. Ïåðâûé è íàèáîëåå ÷àñòî èñïîëüçóåìûé --- ýòî àôôèííîå ïðåîáðàçîâàíèå.
Âòîðîé ïðåäïîëàãàåò èñïîëüçîâàíèå íàçåìíûõ êîíòðîëüíûõ òî÷åê.

Ìàòðèöà àôôèííîãî ïðåîáðàçîâàíèÿ ñîñòîèò èç øåñòè êîýôôèöèåíòîâ, âîçâðàùàåìûõ ìåòîäîì G-
DALDataset::GetGeoTransform(), êîòîðàÿ îòîáðàæàåò ñòðîêó/ñòîëáåö â ïðîñòðàíñòâî ãåîäåçè÷åñêèõ
êîîðäèíàò ïî ñëåäóþùåìó ñîîòíîøåíèþ:

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

Â ñëó÷àå èçîáðàæåíèé, âåðõíÿÿ ðàìêà êîòîðûõ îðèåíòèðîâàíà íà ñåâåð, êîýôôèöèåíòû GT(2) è G-
T(4) ðàâíû íóëþ, GT(1) ðàâåí øèðèíå ïèêñåëà, à GT(5) --- åãî âûñîòå. Êîîðäèíàòû (GT(0),GT(3))
çàäàþò ïîëîæåíèå âåðõíåãî ëåâîãî óãëà âåðõíåãî ëåâîãî ïèêñåëà ðàñòðà.

Çàìåòèì, ÷òî êîîðäèíàòû ñòðîêà/ñòîëáåö ìîãóò ïðèíèìàòü çíà÷åíèÿ îò (0.0,0.0) â âåðõíåì ëåâîì
óãëó âåðõíåãî ëåâîãî ïèêñåëà äî (øèðèíà_â ïèêñåëàõ,âûñîòà_â_ïèêñåëàõ) â ïðàâîì íèæíåì óãëó
ïðàâîãî íèæíåãî ïèêñåëà. Ïîëîæåíèå öåíòðà âåðõíåãî ëåâîãî ïèêñåëà â òåðìèíàõ ñòðîêà/ñòîëáåö
áóäåò, òàêèì îáðàçîì, (0.5,0.5).

2.1.3 (Ground Control Points, GCPs)

Íàáîð äàííûõ ìîæåò èìåòü ñïèñîê êîíòðîëüíûõ òî÷åê, ñâÿçûâàþùèõ îäíó èëè íåñêîëüêî òî÷åê
ðàñòðà ñ èõ ãåîäåçè÷åñêèìè êîîðäèíàòàìè. Âñå êîíòðîëüíûå òî÷êè çàäàíû â îäíîé è òîé æå êîîð-
äèíàòíîé ñèñòåìå, âîçâðàùàåìîé ìåòîäîì GDALDataset::GetGCPProjection(). Êàæäàÿ êîíòðîëüíàÿ
òî÷êà (îïèñûâàåìàÿ êëàññîì GDAL_GCP) ñîäåðæèò ñëåäóþùåå:

typedef struct
{

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

} GDAL_GCP;

Ñòðîêà pszId äîëæíà áûòü óíèêàëüíûì (è, ÷àñòî, íî íå âñåãäà, ÷èñëîâûì) èäåíòèôèêàòîðîì äëÿ
êîíòðîëüíîé òî÷êå â ñïèñêå òî÷åê äàííîãî íàáîðà. pszInfo --- ýòî îáû÷íî ïóñòàÿ ñòðîêà, íî îíà
òàêæå ìîæåò ñîäåðæàòü ëþáîé âñïîìîãàòåëüíûé òåêñò, îòíîñÿùèéñÿ ê äàííîé òî÷êå. Òåîðåòè÷åñêè
ýòî ïîëå ìîæåò òàêæå ñîäåðæàòü ìàøèííî ÷èòàåìóþ èíôîðìàöèþ î ñòàòóñå äàííîé òî÷êè, îäíàêî
â íàñòîÿùèé ìîìåíò ýòà âîçìîæíîñòü íå ðåàëèçîâàíà.

Êîîðäèíàòû (dfGCPPixel, dfGCPLine) çàäàþò ïîëîæåíèå òî÷êè íà ðàñòðå. Êîîðäèíàòû (dfGCPX,
dfGCPY, dfGCPZ) çàäàþò ñîîòâåòñòâóþùóþ ïðèâÿçêó òî÷êè ê ãåîäåçè÷åñêèì êîîðäèíàòàì (êîîð-
äèíàòà Z ÷àñòî áûâàåò íóë¼ì).
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Ìîäåëü äàííûõ GDAL íå ñîäåðæèò ìåõàíèçìà ïðåîáðàçîâàíèÿ, ïîëó÷àåìîãî èç êîíòðîëüíûõ òî÷åê,
--- ýòî îñòàâëåíî äëÿ ïðèëîæåíèé áîëåå âûñîêîãî óðîâíÿ. Îáû÷íî äëÿ ýòîãî ïðèìåíÿþòñÿ ïîëèíîìû
îò 1-ãî äî 5-ãî ïîðÿäêà.

Îáû÷íî íàáîð äàííûõ ñîäåðæèò ëèáî àôôèííîå ïðåîáðàçîâàíèå, ëèáî êîíòðîëüíûå òî÷êè, ëèáî
íè÷åãî. Â ðåäêèõ ñëó÷àÿõ ìîæåò ïðèñóòñòâîâàòü è òî, è äðóãîå, òîãäà íå îïðåäåëåíî, êàêîé èç
ñïîñîáîâ èìååò ïðåèìóùåñòâî.

2.1.4

Ìåòàäàííûå --- ýòî âñïîìîãàòåëüíûå äàííûå, õðàíÿùèåñÿ â âèäå ïàð êëþ÷/çíà÷åíèå. Èõ ñîñòàâ
îïðåäåëÿåòñÿ ôîðìàòîì õðàíåíèÿ äàííûõ è ïðèëîæåíèåì. Êëþ÷è äîëæíû áûòü "ïðàâèëüíûìè"
ëåêñåìàìè (áåç ïðîáåëüíûõ è ñïåöèàëüíûõ ñèìâîëîâ). Çíà÷åíèÿ ìîãóò èìåòü ëþáóþ äëèíó è ñî-
äåðæàòü ëþáûå ñèìâîëû, çà èñêëþ÷åíèåì íóëåâîãî ñèìâîëà ASCII.

Ìåõàíèçì óïðàâëåíèÿ ìåòàäàííûìè ïëîõî îïòèìèçèðîâàí äëÿ ðàáîòû ñ î÷åíü áîëüøèìè áëîêàìè
äàííûõ. Îäíàêî ðàáîòà ñ ìåòàäàííûìè, ïðåâûøàþùèìè â ðàçìåðå 100KiB ñêîðåå âñåãî ïðèâåä¼ò ê
ñíèæåíèþ ïðîèçâîäèòåëüíîñòè.

Íåêîòîðûå ôîðìàòû äàííûõ ñîäåðæàò ñîáñòâåííóþ áàçó ìåòàäàííûõ, äðàéâåðû äðóãèõ ôîðìàòîâ
ìîãóò îòîáðàæàòü ïîëÿ, ñïåöèôè÷íûå äëÿ äàííîãî ôîðìàòà, â çàïèñè áàçû ìåòàäàííûõ. Íàïðè-
ìåð, äðàéâåð TIFF âîçâðàùàåò ñîäåðæèìîå íåêîòîðûõ èíôîðìàöèîííûõ òåãîâ â âèäå ìåòàäàííûõ,
âêëþ÷àÿ ïîëå äàòà/âðåìÿ, êîòîðîå áóäåò âûãëÿäåòü êàê:

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

Ìåòàäàííûå âûäåëåíû â èìåíîâàííûå ãðóïïû, íàçûâàåìûå äîìåíàìè. Áàçîâûé äîìåí íå èìååò èìå-
íè (NULL èëè ""). Ñóùåñòâóåò íåñêîëüêî ñïåöèàëüíûõ äîìåíîâ, ñëóæàùèõ îïðåäåë¼ííûì öåëÿì.
Çàìåòèì, ÷òî â íàñòîÿùèé ìîìåíò íå ñóùåñòâóåò ñïîñîáà ïåðå÷èñëèòü âñå äîìåíû, äîñòóïíûå äëÿ
äàííîãî îáúåêòà, îäíàêî ïðèëîæåíèå ìîæåò ïðîâåðèòü äîñòóïíîñòü ëþáîãî äîìåíà, êîòîðûé îíî
óìååò îáðàáàòûâàòü.

Ñëåäóþùèå çàïèñè ìåòàäàííûõ èìåþò ÷¼òêî îïðåäåë¼ííóþ ñåìàíòèêó â áàçîâîì äîìåíå:

• AREA_OR_POINT: Ïðèíèìàåò çíà÷åíèå "Area" (ïî óìîë÷àíèþ) èëè "Point". Ïîêàçûâàåò,
÷òî çíà÷åíèå ïèêñåëà ëèáî ñîîòâåòñòâóåò ñðåäíåìó çíà÷åíèþ äàííîé âåëè÷èíû ïî âñåé îá-
ëàñòè, çàíèìàåìîé ïèêñåëåì, ëèáî ïðåäñòàâëÿåò òî÷å÷íîå çíà÷åíèå â öåíòðå ïèêñåëà. Ýòî íå
âëèÿåò íà èíòåðïðåòàöèþ ãåîãðàôè÷åñêîé ïðèâçÿêè, êîòîðàÿ îñòà¼òñÿ ñâÿçàííîé ñ ãðàíèöàìè
ïèêñåëà.

• NODATA_VALUES: Ñïèñîê ðàçäåë¼ííûõ ïðîáåëàìè çíà÷åíèé îáîçíà÷àþùèõ ïðèçíàê íà îò-
ñóòñòâèÿ äàííûõ. ×èñëî ïèêñåëåé â ñïèñêå ñîîòâåòñòâóåò ÷èñëó êàíàëîâ â íàáîðå äàííûõ. Ïðè
òàêîì ñïîñîáå óêàçàíèÿ îòñóòñòâèÿ äàííûõ ïèêñåëü ñ÷èòàåòñÿ ïóñòûì òîãäà èòîëüêî òîãäà,
êîãäà åñëè âî âñåõ êàíàëàõ åãî çíà÷åíèå ñîâïàäàåò ñîîòâåòñòâóþùåìó ïîëþ â ñïèñêå NOD-
ATA_VALUES. Ýòà çàïèñü ïîêà íå î÷åíü øèðîêî èñïîëüçóåòñÿ äðàéâåðàìè, àëãîðèòìàìè è
âñïîìîãàòåëüíûìè ïðîãðàììàìè GDAL.

• MATRIX_REPRESENTATION: Ïîêàçûâàåò, â êàêîì âèäå ïðåäñòàâëåíû ìàòðè÷íûå äàííûå.
Èñïîëüçóåòñÿ äëÿ íàáîðîâ äàííûõ ïîëÿðèçàöèîííûõ ðàäèîëîêàòîðîâ ñ ñèíòåçèðîâàííîé àïåð-
òóðîé (Polarimetric SAR). Ìîæåò ïðèíèìàòü ñëåäóþùèå çíà÷åíèÿ:

� SCATTERING

� SYMMETRIZED_SCATTERING

� COVARIANCE

� SYMMETRIZED_COVARIANCE

� COHERENCY

� SYMMETRIZED_COHERENCY

� KENNAUGH
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� SYMMETRIZED_KENNAUGH

• POLARMETRIC_INTERP: Ýòà çàïèñü îïðåäåëåíà äëÿ ðàñòðîâûõ êàíàëîâ äàííûõ ïîëÿðèçà-
öèîííîãî ðàäèîëîêàòîðà ñ ñèíòåçèðîâàííîé àïåðòóðîé (Polarimetric SAR). Ïîêàçûâàåò, êàêóþ
ïîçèöèþ â çàäàííîì ìàòðè÷íîì ïðåäñòàâëåíèè äàííûõ çàíèìàåò äàííûé êàíàë. Íàïðèìåð,
äëÿ íàáîðà äàííûõ, ïðåäñòàâëåííûõ êàê ìàòðèöà ðàçáðîñà, ýòà çàïèñü ìîæåò ïðèíèìàòü çíà-
÷åíèÿ HH, HV, VH, VV. Åñëè íàáîð äàííûõ ÿâëÿåòñÿ ìàòðèöåé êîâàðèàöèé, ýòà çàïèñü áóäåò
ïðèíèìàòü îäíî èç çíà÷åíèé: Covariance_11, Covariance_22, Covariance_33, Covariance_12,
Covariance_13, Covariance_23 (ïîñêîëüêó ñàìà ìàòðèöà Ýðìèòîâà, òî ýòèõ äàííûõ äîñòàòî÷-
íî äëÿ å¼ çàäàíèÿ).

2.1.4.1 (SUBDATASETS)

Äîìåí SUBDATASETS ñîäåðæèò ñïèñîê äî÷åðíèõ íàáîðîâ äàííûõ. Îáû÷íî îí èñïîëüçóåòñÿ äëÿ
ïîëó÷åíèÿ óêàçàòåëåé íà èçîáðàæåíèÿ, õðàíÿùèåñÿ âñå âìåñòå â åäèíîì ôàéëå (òàêîì, êàê HDF
èëè NITF). Íàïðèìåð, ôàéë ôîðìàòà NITF ñ ÷åòûðüìÿ èçîáðàæåíèÿìè ìîæåò èìåòü ñëåäóþùèé
ñïèñîê âëîæåííûõ íàáîðîâ äàííûõ:

SUBDATASET_1_NAME=NITF_IM:0:multi_1b.ntf
SUBDATASET_1_DESC=Image 1 of multi_1b.ntf
SUBDATASET_2_NAME=NITF_IM:1: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

Çíà÷åíèå çàïèñè _NAME --- ñòðîêà, êîòîðàÿ ìîæåò áûòü ïåðåäàíà â ôóíêöèþ GDALOpen() äëÿ
ïîëó÷åíèÿ äîñòóïà ê èçîáðàæåíèþ. Çàïèñü _DESC ïðåäíàçíà÷åíà äëÿ îïèñàíèÿ èçîáðàæåíèÿ â
âèäå ÷èòàåìîé ÷åëîâåêîì ñòðîêè è ìîæåò áûòü ïîêàçàíà ïîëüçîâàòåëþ äëÿ îáëåã÷åíèÿ âûáîðà.

2.1.4.2 (IMAGE STRUCTURE)

Ìåòàäàííûå â áàçîâîì äîìåíå ñîäåðæàò èíôîðìàöèþ, ñâÿçàííóþ ñ èçîáðàæåíèåì, îäíàêî íå ñî-
äåðæàò äàííûõ î òîì, êàê ýòî èçîáðàæåíèå õðàíèòñÿ íà äèñêå. Òàêèì îáðàçîì, ýòè ìåòàäàííûå
ìîãóò áûòü ñïîêîéíî ñêîïèðîâàíû âìåñòå ñ îñòàëüíûì íàáîðîì äàííûìè â íîâûé ôîðìàò. Òåì íå
ìåíåå, íåêîòîðàÿ âàæíàÿ èíôîðìàöèÿ òåñíî ñâÿçàíà ñ êîíêðåòíûì ôîðìàòîì è ñïîñîáîì õðàíåíèÿ
äàííûõ. Âî èçáåæàíèå ïåðåíåñåíèÿ ýòîé èíôîðìàöèè ïðè êîïèðîâàíèè äàííûõ, îíà ïîìåùåíà â
ñïåöèàëüíûé äîìåí, íàçûâàåìûé IMAGE_STRUCTURE, êîòîðûé íå äîëæåí ñëåïî êîïèðîâàòüñÿ
â äðóãèå ôîðìàòû.

Â íàñòîÿùèé ìîìåíò ñïåöèôèêàöèåé RFC 14 îïðåäåëåíû ñëåäóþùèå ñïåöèàëüíûå çàïèñè â äîìåíå
IMAGE_STRUCTURE.

• COMPRESSION: Àëãîðèòì ñæàòèÿ, èñïîëüçóåìûé äëÿ äàííîãî íàáîðà äàííûõ èëè êàíàëà.
Íå ñóùåñòâóåò îïðåäåë¼ííîãî êàòàëîãà èì¼í àëãîðèòìîâ ñæàòèÿ, îäíàêî åñëè äàííûé ôîð-
ìàò ïîääåðæèâàåò ïàðàìåòð ñîçäàíèÿ COMPRESSION, òî÷íî òàêîé æå ñïèñîê âîçìîæíûõ
çíà÷åíèé äîëæåí áûòü èñïîëüçîâàí è çäåñü.

• NBITS: ×èñëî áèò íà çíà÷åíèå ïèêñåëà â êàíàëå èëè âî âñåõ êàíàëàõ äàííîãî íàáîðà äàííûõ.
Îáû÷íî ïðèñóòñòâóåò òîëüêî â ñëó÷àÿõ íåñòàíäàðòíîãî ÷èñëà áèò äëÿ ýòîãî òèïà äàííûõ,
íàïðèìåð, åñëè 1-áèòîâûé ôàéë TIFF ïðåäñòàâëåí â GDAL â âèäå GDT_Byte.

• INTERLEAVE: Ïðèìåíèìî òîëüêî ê íàáîðàì äàííûõ è ìîæåò ïðèíèìàòü çíà÷åíèÿ PIXEL,
LINE èëè BAND. Ìîæåò áûòü èñïîëüçîâàíî â êà÷åñòâå ïîäñêàçêè äëÿ íàèáîëåå ýôôåêòèâíîãî
ñïîñîáà äîñòóïà ê äàííûì.
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• PIXELTYPE: Ìîæåò èñïîëüçîâàòüñÿ äëÿ êàíàëîâ GDT_Byte (èëè ñîîòâåòñâóþùèõ íàáîðîâ
äàííûõ) è ïðèíèìàòü çíà÷åíèå SIGNEDBYTE, óêàçûâàþùåå íà òî, ÷òî ïîëîæèòåëüíûå çíà-
÷åíèÿ îò 128 äî 255 äîëæíû èíòåðïðåòèðîâàòüñÿ êàê îòðèöàòåëüíûå îò -128 äî -1 äëÿ ïðèëî-
æåíèé, óìåþùèõ îáðàáàòûâàòü áàéòû ñî çíàêîì.

2.1.4.3 RPC

Äîìåí RPC ñîäåðæèò ìåòàäàííûå, îïèñûâàþùèå ãåîìåòðè÷åñêóþ ìîäåëü èçîáðàæåíèÿ â âèäå ïî-
ëèíîìîâ ñ ðàöèîíàëüíûìè êîýôôèöèåíòàìè (Rational Polynomial Coe�cient). Ýòà ãåîìåòðè÷åñêàÿ
ìîäåëü ìîæåò áûòü èñïîëüçîâàíà äëÿ ïåðåñ÷¼òà ìåæäó êîîðäèíàòàìè ñòðîêà/ñòîëáåö è ãåîãðàôè-
÷åñêèìè êîîðäèíàòàìè. Ìîäåëü îïðåäåëÿåòñÿ ñëåäóþùèìè çàïèñÿìè:

• ERR_BIAS: Îøèáêà - óêëîí. Óêëîí ñðåäíåêâàäðàòè÷íîé îøèáêè â ìåòðàõ ïî ãîðèçîíòàëüíîé
îñè äëÿ âñåõ òî÷åê èçîáðàæåíèÿ (-1.0 åñëè íåèçâåñòíî).

• ERR_RAND: Îøèáêà - ñëó÷àéíàÿ. Ñðåäíåêâàäðàòè÷íàÿ ñëó÷àéíàÿ îøèáêà â ìåòðàõ ïî ãîðè-
çîíòàëüíîé îñè äëÿ êàæäîé òî÷êè èçîáðàæåíèÿ (-1.0 åñëè íåèçâåñòíî).

• LINE_OFF: Ñìåùåíèå ñòðîêè.

• SAMP_OFF: Ñìåùåíèå ïèêñåëà.

• LAT_OFF: Ñìåùåíèå ãåîäåçè÷åñêîé øèðîòû.

• LONG_OFF: Ñìåùåíèå ãåîäåçè÷åñêîé äîëãîòû.

• HEIGHT_OFF: Ñìåùåíèå ãåîäåçè÷åñêîé âûñîòû.

• LINE_SCALE: Ìàñøòàá ñòðîêè.

• SAMP_SCALE: Ìàñøòàá ïèêñåëà.

• LAT_SCALE: Ìàñøòàá ãåîäåçè÷åñêîé øèðîòû.

• LONG_SCALE: Ìàñøòàá ãåîäåçè÷åñêîé äîëãîòû.

• HEIGHT_SCALE: Ìàñøòàá ãåîäåçè÷åñêîé âûñîòû.

• LINE_NUM_COEFF (1-20): ×èñëèòåëè êîýôôèöèåíòîâ ñòðîê. Äâàäöàòü êîýôôèöèåíòîâ ïî-
ëèíîìà â ÷èñëèòåëå óðàâíåíèÿ rn (ðàçäåëåíû ïðîáåëàìè).

• LINE_DEN_COEFF (1-20): Çíàìåíàòåëè êîýôôèöèåíòîâ ñòðîê. Äâàäöàòü êîýôôèöèåíòîâ
ïîëèíîìà â çíàìåíàòåëå óðàâíåíèÿ rn (ðàçäåëåíû ïðîáåëàìè).

• SAMP_NUM_COEFF (1-20): ×èñëèòåëè êîýôôèöèåíòîâ ïèêñåëåé. Äâàäöàòü êîýôôèöèåíòîâ
ïîëèíîìà â ÷èñëèòåëå óðàâíåíèÿ cn (ðàçäåëåíû ïðîáåëàìè).

• SAMP_DEN_COEFF (1-20): Çíàìåíàòåëè êîýôôèöèåíòîâ ïèêñåëåé. Äâàäöàòü êîýôôèöèåí-
òîâ ïîëèíîìà â çíàìåíàòåëå óðàâíåíèÿ cn (ðàçäåëåíû ïðîáåëàìè).

Ýòè ïîëÿ íàïðÿìóþ âçÿòû èç äîêóìåíòà, ïðåäëàãàþùåãî ïîääåðæêó RPC â GeoTIFF (http://geoti�.-
maptools.org/rpc_prop.html), êîòîðûé â ñâîþ î÷åðåäü ñëåäóåò îïðåäåëåíèþ NITF RPC00B.

2.1.4.4 ”xml:”

Ëþáîé äîìåí, ÷ü¼ èìÿ èìååò ïðåôèêñ "xml:", ÿâëÿåòñÿ íå îáû÷íîé áàçîé ìåòàäàííûõ âèäà èìÿ/çíà-
÷åíèå, à åäèíûì äîêóìåíòîì XML ïðåäñòàâëåííûì îäíîé áîëüøîé ñòðîêîé.
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2.2

Ðàñòðîâûé êàíàë îïèñûâàåòñÿ â GDAL ñ ïîìîùüþ êëàññà GDALRasterBand. Îí íå îáÿçàòåëüíî
äîëæåí ïðåäñòàâëÿòü âñ¼ èçîáðàæåíèå. Íàïðèìåð, 24-áèòíîå RGB-èçîáðàæåíèå äîëæíî áûòü ïðåä-
ñòàâëåíî êàê íàáîð äàííûõ ñ òðåìÿ êàíàëàìè, ïî îäíîìó äëÿ êðàñíîé, çåë¼íîé è ñèíåé êîìïîíåíòû.

Ðàñòðîâûé êàíàë èìååò ñëåäóþùèå ñâîéñòâà:

• Øèðèíà è âûñîòà â ïèêñåëàõ è ñòðîêàõ. Îíè áóäóò òåìè æå ñàìûìè, ÷òî è äëÿ âñåãî íàáîðà
äàííûõ, åñëè ýòî êàíàë â ïîëíîì ðàçðåøåíèè.

• Òèï äàííûõ (GDALDataType). Îäèí èç âåùåñòâåííûõ (Byte, UInt16, Int16, UInt32, Int32,
Float32, Float64), èëè êîìïëåêñíûõ òèïîâ CInt16, CInt32, CFloat32, and CFloat64.

• Ðàçìåð áëîêà. Ïðåäïî÷òèòåëüíûé (íàèáîëåå ýôôåêòèâíûé) ðàçìåð áëîêà äàííûõ äëÿ ñ÷è-
òûâàíèÿ. Äëÿ èçîáðàæåíèé, õðàíÿùèõñÿ ïîñòðî÷íî, ýòî â áîëüøèíñòâå ñëó÷àåâ áóäåò îäíà
ñòðîêà.

• Ñïèñîê ìåòàäàííûõ â âèäå ïàð êëþ÷/çíà÷åíèå â òîì æå ôîðìàòå, ÷òî è äëÿ âñåãî íàáîðà
äàííûõ, íî ñîäåðæàùèõ èíôîðìàöèþ, ñïåöèôè÷íóþ äëÿ äàííîãî êàíàëà.

• Íåîáÿçàòåëüíàÿ ñòðîêà îïèñàíèÿ.

• Íåîáÿçàòåëüíûé ìàðêåð îòñóòñâèÿ äàííûõ (ñì. òàêæå çàïèñü ìåòàäàííûõ NODATA_VALUES
äëÿ íàáîðà äàííûõ, ñîäåðæàùèé ìàðêåðû îòñóòñòâèÿ äàííûõ äëÿ âñåõ êàíàëîâ).

• Íåîáÿçàòåëüíûé êàíàë ìàñêè, ìàðêèðóþùèé ïèêñåëû, â êîòîðûõ äàííûå îòñóòñòâóþò èëè
ïðîçðà÷íû. Ñì. îáñóæäåíèå RFC 15: Band Masks.

• Íåîáÿçàòåëüíûé ñïèñîê êàòåãîðèé (íàïðèìåð, íàçâàíèé êëàññîâ íà òåìàòè÷åñêîé êàðòå).

• Íåîáÿçàòåëüíûå ìèíèìàëüíîå è ìàêñèìàëüíîå çíà÷åíèå.

• Íåîáÿçàòåëüíûå êàëèáðîâî÷íûå êîýôôèöèåíòû äëÿ ïåðåñ÷¼òà çíà÷åíèé ðàñòðà â ôèçè÷åñêèå
âåëè÷èíû (íàïðèìåð, ïåðåâîä îòñ÷¼òîâ âûñîòû â ìåòðû).

• Íåîáÿçàòåëüíîå íàçâàíèå åäèíèö èçìåðåíèÿ. Íàïðèìåð, ýòî ïîëå ìîæåò ñîäåðæàòü åäèíèöû
èçìåðåíèÿ âûñîòû äëÿ ìîäåëè ðåëüåôà.

• Öâåòîâàÿ èíòåðïðåòàöèÿ êàíàëà. Îäíà èç:

� GCI_Unde�ned: ïî óìîë÷àíèþ, íå îïðåäåëåíî.

� GCI_GrayIndex: îäèíî÷íîå èçîáðàæåíèå â îòòåíêàõ ñåðîãî.

� GCI_PaletteIndex: èçîáðàæåíèå ñ öâåòîâîé ïàëèòðîé.

� GCI_RedBand: êðàñíàÿ êîìïîíåíòà RGB- èëè RGBA-èçîáðàæåíèÿ.

� GCI_GreenBand: çåë¼íàÿ êîìïîíåíòà RGB- èëè RGBA-èçîáðàæåíèÿ.

� GCI_BlueBand: ñèíÿÿ êîìïîíåíòà RGB- èëè RGBA-èçîáðàæåíèÿ.

� GCI_AlphaBand: àëüôà-êàíàë RGBA-èçîáðàæåíèÿ.

� GCI_HueBand: êîìïîíåíòà öâåòà HLS-èçîáðàæåíèÿ.

� GCI_SaturationBand: êîìïîíåíòà íàñûùåííîñòè HLS-èçîáðàæåíèÿ.

� GCI_LightnessBand: êîìïîíåíòà ÿðêîñòè HLS-èçîáðàæåíèÿ.

� GCI_CyanBand: ãîëóáàÿ êîìïîíåíòà CMY- èëè CMYK-èçîáðàæåíèÿ.

� GCI_MagentaBand: ïóðïóðíàÿ êîìïîíåíòà CMY- èëè CMYK-èçîáðàæåíèÿ.

� GCI_YellowBand: æ¼ëòàÿ êîìïîíåíòà CMY- èëè CMYK-èçîáðàæåíèÿ.

� GCI_BlackBand: ÷¼ðíàÿ êîìïîíåíòà CMY- èëè CMYK-èçîáðàæåíèÿ.

• Òàáëèöà öâåòîâ (ïàëèòðà), êîòîðàÿ áóäåò ïîäðîáíî îïèñàíà íèæå.

• Èíôîðìàöèÿ îá óìåíüøåííûõ îáçîðíûõ èçîáðàæåíèÿõ (ïèðàìèäàõ).
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2.3

Òàáëèöà öâåòîâ ñîñòîèò èç íóëÿ èëè íåñêîëüêèõ çàïèñåé, îïèñûâàåìûõ íà ÿçûêå C â âèäå ñëåäóþùåé
ñòðóêòóðû:

typedef struct
{

/- ñåðûé, êðàñíûé, ãîëóáîé èëè öâåò -/
short c1;

/- çåë¼íûé, ïóðïóðíûé èëè ÿðêîñòü -/
short c2;

/- ñèíèé, æ¼ëòûé èëè íàñûùåííîñòü -/
short c3;

/- àëüôà-êàíàë èëè ÷¼ðíûé -/
short c4;

} GDALColorEntry;

Òàáëèöà öâåòîâ òàêæå èìååò èíäèêàòîð èíòåðïðåòàöèè (GDALPaletteInterp), êîòîðûé óêàçûâàåò íà
òî, êàê ïàðàìåòðû c1/c2/c3/c4 äîëæíû áûòü ïðîèíòåðïðåòèðîâàíû ïðèëîæåíèåì. Ýòîò èíäèêàòîð
ìîæåò ïðèíèìàòü ñëåäóþùèå çíà÷åíèÿ:

• GPI_Gray: Ñ÷èòàòü c1 çíà÷åíèåì â ãðàäàöèÿõ ñåðîãî.

• GPI_RGB: Ñ÷èòàòü c1 êðàñíûì, c2 çåë¼íûì, c3 ñèíèì, à c4 --- àëüôà-êàíàëîì.

• GPI_CMYK: Ñ÷èòàòü c1 ãîëóáûì, c2 ïóðïóðíûì, c3 æ¼ëòûì, c4 ÷¼ðíûì.

• GPI_HLS: Ñ÷èòàòü c1 öâåòîì, c2 ÿðêîñòüþ, c3 íàñûùåííîñòüþ.

Äëÿ ñâÿçûâàíèÿ öâåòà ñ ïèêñåëåì çíà÷åíèå ýòîãî ïèêñåëà èñïîëüçóåòñÿ â êà÷åñòâå èíäåêñà â òàáëèöå
öâåòîâ. Ýòî çíà÷èò, ÷òî öâåòà âñåãäà ðàñïîëàãàþòñÿ â òàáëèöå íà÷èíàÿ ñ íóëåâîãî èíäåêñà è äàëåå ïî
âîçðàñòàíèþ. Íå ñóùåñòâóåò ìåõàíèçìà äëÿ ïðåäâàðèòåëüíîãî ìàñøòàáèðîâàíèÿ çíà÷åíèé, ïðåæäå,
÷åì áóäåò ïðèìåíåíà òàáëèöà öâåòîâ.

2.4

Êàíàë ìîæåò ñîäåðæàòü îáçîðíûå èçîáðàæåíèÿ. Êàæäîå îáçîðíîå èçîáðàæåíèå ïðåäñòàâëåíî â âèäå
îòäåëüíîãî êàíàëà GDALRasterBand. Ðàçìåð îáçîðíîãî èçîáðàæåíèÿ (â òåðìèíàõ ñòðîê è ñòîëáöîâ)
áóäåò îòëè÷àòüñÿ îò áàçîâîãî ïîëíîðàçìåðíîãî ðàñòðà, îäíàêî ãåîãðàôè÷åñêè îíè áóäóò ïîêðûâàòü
îäèí è òîò æå ðåãèîí.

Îáçîðíûå èçîáðàæåíèÿ ïðèìåíÿþòñÿ äëÿ áûñòðîãî îòîáðàæåíèÿ óìåíüøåííûõ êîïèé ðàñòðà, âìå-
ñòî òîãî, ÷òîáû ÷èòàòü ïîëíîðàçìåðíîå èçîáðàæåíèå ñ ïîñëåäóþùèì ìàñøòàáèðîâàíèåì.

Êàíàë òàêæå îáëàäàåò ñâîéñòâîì HasArbitraryOverviews, êîòîðîå ðàâíî TRUE, åñëè ðàñòð ìîæåò
áûòü ýôôåêòèâíî ïðî÷èòàí â ëþáîì ðàçðåøåíèè, íî íå èìååò ÷¼òêèõ ïèðàìèäàëüíûõ ñëî¼â. Òà-
êèìè ñâîéñòâàìè îáëàäàþò íåêîòîðûå àëãîðèòìû êîäèðîâàíèÿ èçîáðàæåíèé ñ ïîìîùüþ ÁÏÔ è
âåéâëåòîâ, à òàêæå èçîáðàæåíèÿ, ïîëó÷àåìûå èç âíåøíèõ èñòî÷íèêîâ (òàêèõ, êàê OGDI), êîãäà
ìàñøòàáèðîâàíèå ïðîèçâîäèòñÿ íà óäàë¼ííîé ñòîðîíå.
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Ãëàâà 3

GDAL

3.1

Ïåðåä òåì, êàê îòêðûòü íàáîð äàííûõ, ïîääåðæèâàåìûé GDAL, íåîáõîäèìî çàðåãèñòðèðîâàòü äðàé-
âåðû. Äëÿ êàæäîãî ïîääåðæèâàåìîãî ôîðìàòà ñóùåñòâóåò îòäåëüíûé äðàéâåð. Â áîëüøèíñòâå ñëó-
÷àåâ ýòî ìîæíî ñäåëàòü ñ ïîìîùüþ ôóíêöèè GDALAllRegister(), êîòîðàÿ ïûòàåòñÿ çàðåãèñòðè-
ðîâàòü âñå èçâåñòíûå äðàéâåðû, âêëþ÷àÿ òå, ÷òî çàãðóæåíû èç äèíàìè÷åñêè ïîäãðóæàåìûõ ìîäó-
ëåé .so, èñïîëüçóÿ GDALDriverManager::AutoLoadDrivers(). Èìååòñÿ âîçìîæíîñòü îãðàíè÷èòü íàáîð
äðàéâåðîâ, äîñòóïíûõ â ïðèëîæåíèè; ïðèìåðîì ìîæåò ñëóæèòü êîä ìîäóëÿ gdalallregister.cpp.

Êàê òîëüêî äðàéâåðû çàðåãèñòðèðîâàíû, ïðèëîæåíèå äîëæíî âûçâàòü ôóíêöèþ GDALOpen() äëÿ
îòêðûòèÿ íàáîðà äàííûõ. Â êà÷åñòâå ïàðàìåòðîâ ôóíêöèÿ ïðèíèìàåò íàçâàíèå íàáîðà äàííûõ è
ðåæèì äîñòóïà (GA_ReadOnly èëè GA_Update).

Íà ÿçûêå C++:

#include "gdal_priv.h"

int main()
{

GDALDataset *poDataset;

GDALAllRegister();

poDataset = (GDALDataset *) GDALOpen( pszFilename, GA_ReadOnly );
if( poDataset == NULL )
{

...;
}

Íà ÿçûêå C:

#include "gdal.h"

int main()
{

GDALDatasetH hDataset;

GDALAllRegister();

hDataset = GDALOpen( pszFilename, GA_ReadOnly );
if( hDataset == NULL )
{

...;
}

Íà ÿçûêå Python:

import gdal
from gdalconst import *
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dataset = gdal.Open( �lename, GA_ReadOnly )
if dataset is None:

...

Åñëè GDALOpen() âîçâðàùàåò NULL, ýòî îçíà÷àåò, ÷òî îïåðàöèÿ íå óäàëàñü è ÷òî ñîîáùåíèÿ îá
îøèáêå áûëè ïîñëàíû ñ ïîìîùüþ ôóíêöèè CPLError(). Åñëè âû õîòèòå óïðàâëÿòü ïðîöåññîì âû-
äà÷è ïîëüçîâàòåëþ ñîîáùåíèé îá îøèáêàõ, òî îáðàòèòåñü ê äîêóìåíòàöèè íà ôóíêöèþ CPLError().
Âîîáùå ãîâîðÿ, CPLError() ïðèìåíÿåòñÿ âî âñåõ êîìïîíåíòàõ GDAL äëÿ âûäà÷è ñîîáùåíèé îá
îøèáêàõ. Çàìåòèì òàêæå, ÷òî pszFilename íå äîëæíà îáÿçàòåëüíî áûòü èìåíåì ôàéëà íà ôèçè÷å-
ñêîì íîñèòåëå (õîòÿ îáû÷íî ýòî òàê). Èíòåðïðåòàöèÿ ýòîãî ïàðàìåòðà çàâèñèò îò äðàéâåðà, ýòî ìî-
æåò áûòü URL èëè èìÿ ôàéëà ñ äîïîëíèòåëüíûìè ïàðàìåòðàìè, óïðàâëÿþùèìè ïðîöåññîì ÷òåíèÿ,
ëèáî ÷åì-òî èíûì. Ïîæàëóéñòà, íå îãðàíè÷èâàéòå äèàëîãè âûáîðà íàáîðà äàííûõ äëÿ îòêðûòèÿ
òîëüêî ëèøü ôàéëàìè íà ôèçè÷åñêèõ íîñèòåëÿõ.

3.2

Êàê áûëî îïèñàíî â ðàçäåëå Ìîäåëü äàííûõ GDAL, íàáîð äàííûõ GDALDataset ñîäåðæèò ñïèñîê
ðàñòðîâûõ êàíàëîâ, ïîêðûâàþùèõ îäíó è òó æå òåððèòîðèþ è èìåþùèõ îäèíàêîâîå ðàçðåøåíèå.
Îí òàêæå ñîäåðæèò ìåòàäàííûå, êîîðäèíàòíóþ ñèñòåìó, ãåîãðàôè÷åñêóþ ïðèâÿçêó, ðàçìåð ðàñòðà
è íåêîòîðóþ äîïîëíèòåëüíóþ èíôîðìàöèþ.

adfGeoTransform[0] /* êîîðäèíàòà x âåðõíåãî ëåâîãî
óãëà */

adfGeoTransform[1] /* øèðèíà ïèêñåëà */
adfGeoTransform[2] /* ïîâîðîò, 0, åñëè èçîáðàæåíèå
îðèåíòèðîâàíî íà ñåâåð */

adfGeoTransform[3] /* êîîðäèíàòà y âåðõíåãî ëåâîãî
óãëà */

adfGeoTransform[4] /* ïîâîðîò, 0, åñëè èçîáðàæåíèå
îðèåíòèðîâàíî íà ñåâåð */

adfGeoTransform[5] /* âûñîòà ïèêñåëà */

Åñëè ìû õîòèì âûâåñòè íåêîòîðóþ îáùóþ èíôîðìàöèþ î íàáîðå äàííûõ, òî ìîæíî ñäåëàòü
ñëåäóþùåå:

Íà ÿçûêå C++:

double adfGeoTransform[6];

printf( "Äðàéâåð: %s/%s\n",
poDataset->GetDriver()->GetDescription(),
poDataset->GetDriver()->GetMetadataItem( GDAL_DMD_LONGNAME ) );

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

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

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

printf( "Íà÷àëî êîîðäèíàò (%.6f,%.6f)\n",
adfGeoTransform[0], adfGeoTransform[3] );

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

}

Íà ÿçûêå C:

GDALDriverH hDriver;
double adfGeoTransform[6];
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hDriver = GDALGetDatasetDriver( hDataset );
printf( "Äðàéâåð: %s/%s\n",

GDALGetDriverShortName( hDriver ),
GDALGetDriverLongName( hDriver ) );

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

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

;

if( GDALGetGeoTransform( hDataset, adfGeoTransform ) == CE_None )
{

printf( "Íà÷àëî êîîðäèíàò (%.6f,%.6f)\n",
adfGeoTransform[0], adfGeoTransform[3] );

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

}

Íà ÿçûêå Python:

print 'Äðàéâåð: ', dataset.GetDriver().ShortName,'/', \
dataset.GetDriver().LongName

print 'Ðàçìåð ',dataset.RasterXSize,'x',dataset.RasterYSize, \
'x',dataset.RasterCount

print 'Ïðîåêöèÿ ',dataset.GetProjection()

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

print 'Íà÷àëî êîîðäèíàò (',geotransform[0], ',',
geotransform[3],')'
print 'Ðàçìåð ïèêñåëà = (',geotransform[1], ',',

geotransform[5],')'

3.3

Îäíèì èç ñïîñîáîâ ÷òåíèÿ ðàñòðîâûõ äàííûõ ñ ïîìîùüþ GDAL ÿâëÿåòñÿ ïîêàíàëüíûé äîñòóï. Ïðè
ýòîì ïðè ïîñëåäîâàòåëüíîì ÷òåíèè êàíàëîâ äîñòóïíû ìåòàäàííûå, ïàðàìåòðû áëîêîâ, à òàêæå ðàç-
ëè÷íàÿ äðóãàÿ èíôîðìàöèÿ. Äàëåå ïðèâåäåíû ïðèìåðû êîäà, èçâëåêàþùåãî îáúåêò GDALRaster-
Band èç íàáîðà äàííûõ (êàíàëû íóìåðóþòñÿ îò 1 è äî GetRasterCount()) è âûâîäÿùåãî íåêîòîðóþ
èíôîðìàöèþ î êàíàëå.

Íà ÿçûêå C++:

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

poBand = poDataset->GetRasterBand( 1 );
poBand->GetBlockSize( &nBlockXSize, &nBlockYSize );
printf( "Ðàçìåð áëîêà %dx%d, òèï äàííûõ %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] );
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if( poBand->GetOverviewCount() > 0 )
printf( "Êàíàë ñîäåðæèò %d îáçîðíûõ

èçîáðàæåíèé.\n",
poBand->GetOverviewCount() );

if( poBand->GetColorTable() != NULL )
printf( "Êàíàë ñîäåðæèò òàáëèöó öâåòîâ ñ

%d çàïèñÿìè.\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( "Ðàçìåð áëîêà %dx%d, òèï äàííûõ %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] );

if( GDALGetOverviewCount(hBand) > 0 )
printf( "Êàíàë ñîäåðæèò %d îáçîðíûõ

èçîáðàæåíèé.\n",
GDALGetOverviewCount(hBand));

if( GDALGetRasterColorTable( hBand ) != NULL )
printf( "Êàíàë ñîäåðæèò òàáëèöó öâåòîâ ñ

%d çàïèñÿìè.\n",
GDALGetColorEntryCount(

GDALGetRasterColorTable( hBand ) ) );

Íà ÿçûêå Python:

band = dataset.GetRasterBand(1)

print 'Òèï äàííûõ',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 'Êàíàë ñîäåðæèò ', band.GetOverviewCount(), \
' îáçîðíûõ èçîáðàæåíèé.'

if not band.GetRasterColorTable() is None:
print 'Êàíàë ñîäåðæèò òàáëèöó öâåòîâ ñ '

, \
band.GetRasterColorTable().GetCount(), ' çàïèñÿìè.'

3.4

Ñóùåñòâóåò íåñêîëüêî ñïîñîáîâ ÷òåíèÿ ðàñòðîâûõ äàííûõ, îäíàêî íàèáîëåå îáùèì ÿâëÿåòñÿ èñ-
ïîëüçîâàíèå ìåòîä GDALRasterBand::RasterIO(). Ýòîò ìåòîä àâòîìàòè÷åñêè ïðîèçâîäèò êîíâåðòà-
öèþ òèïîâ äàííûõ, ìàñøòàáèðîâàíèå è âûðåçêó îáëàñòè èíòåðåñà. Ñëåäóþùèé êîä ÷èòàåò ïåðâóþ
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ñòðîêó äàííûõ â áóôåð ñîîòâåòñòâóþùåãî ðàçìåðà, ïðåîáðàçîâûâàÿ èõ ïðè ýòîì â âåùåñòâåííûé
òèï îäèíàðíîé òî÷íîñòè.

Íà ÿçûêå C++:

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

pafScanline = (�oat *) CPLMalloc(sizeof(�oat)*nXSize);
poBand->RasterIO( GF_Read, 0, 0, nXSize, 1,

pafScanline, nXSize, 1, GDT_Float32,
0, 0 );

Íà ÿçûêå C:

�oat *pafScanline;
int nXSize = GDALGetRasterBandXSize( hBand );

pafScanline = (�oat *) CPLMalloc(sizeof(�oat)*nXSize);
GDALRasterIO( hBand, GF_Read, 0, 0, nXSize, 1,

pafScanline, nXSize, 1, GDT_Float32,
0, 0 );

Íà ÿçûêå Python:

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

Çäåñü âîçâðàùàåìàÿ ñòðîêà èìååò òèï string, è ñîäåðæèò xsize∗4 áàéò âåùåñòâåííûõ äàííûõ. Ýòà
ñòðîêà ìîæåò áûòü ïðåîáðàçîâàíà â áàçîâûå òèïû ÿçûêà Python ñ ïîìîùüþ ìîäóëÿ struct èç ñòàí-
äàðòíîé áèáëèîòåêè:

import struct

tuple_of_�oats = struct.unpack('f' * b2.XSize, scanline)

Âûçîâ ôóíêöèè The RasterIO ïðîèçâîäèòñÿ ñî ñëåäóþùèìè àðãóìåíòàìè:

CPLErr GDALRasterBand::RasterIO( GDALRWFlag eRWFlag,
int nXO�, int nYO�, int nXSize, int nYSize,
void * pData, int nBufXSize, int nBufYSize,
GDALDataType eBufType,
int nPixelSpace,
int nLineSpace )

Çàìåòèì, ÷òî îäèí è òîò æå âûçîâ RasterIO() ïðèìåíÿåòñÿ êàê äëÿ ÷òåíèÿ, òàê è äëÿ çàïèñè, â
çàâèñèìîñòè îò çíà÷åíèÿ ôëàãà eRWFlag (GF_Read èëè GF_Write). Àðãóìåíòû nXO�, nYO�, n-
XSize, nYSize îïèñûâàþò îêíî ðàñòðà äëÿ ÷òåíèÿ (èëè çàïèñè). Ýòî îêíî íåîáÿçàòåëüíî äîëæíî
ñîâïàäàòü ñ ãðàíèöàìè ñìåæíûõ áëîêîâ, îäíàêî ñ÷èòûâàíèå ìîæåò áûòü áîëåå ýôôåêòèâíûì, åñëè
ãðàíèöû ñîâïàäàþò.

pData --- ýòî óêàçàòåëü íà áóôåð â ïàìÿòè, êóäà äîëæíû áûòü ïðî÷èòàíû (èëè îòêóäà çàïèñà-
íû) äàííûå. Ôàêòè÷åñêèé òèï ýòîãî áóôåðà äîëæåí ñîâïàäàòü ñ òèïîì, ïåðåäàâàåìûì â ïàðàìåòðå
eBufType, íàïðèìåð, GDT_Float32 èëè GDT_Byte. Ôóíêöèÿ RasterIO() âîçüì¼ò íà ñåáÿ ïðåîáðà-
çîâàíèå ìåæäó òèïîì äàííûõ áóôåðà è òèïîì äàííûõ êàíàëà. Îáðàòèòå âíèìàíèå, ÷òî ïðè ïðåîá-
ðàçîâàíèè âåùåñòâåííûõ äàííûõ â öåëûå RasterIO() îêðóãëÿåò â ìåíüøóþ ñòîðîíó, à åñëè çíà÷åíèå
âûõîäèò çà ðàìêè äîïóñòèìîãî äèàïàçîíà, îíî ïðåîáðàçóåòñÿ â áëèæàéøåå äîïóñòèìîå çíà÷åíèå.
Ýòî, íàïðèìåð, îçíà÷àåò, ÷òî ïðè ÷òåíèè 16-áèòíûõ äàííûõ â áóôåð òèïà GDT_Byte âñå çíà÷åíèÿ,
ïðåâûøàþùèå 255 áóäóò îòîáðàæåíû â çíà÷åíèå 255, ìàñøòàáèðîâàíèÿ äàííûõ íå ïðîèçîéä¼ò!

Ïàðàìåòðû nBufXSize è nBufYSize çàäàþò ðàçìåð áóôåðà. Ïðè çàãðóçêå äàííûõ â ïîëíîì ðàçðåøå-
íèè îí áóäåò ñîâïàäàòü ñ ðàçìåðîì îêíà. Îäíàêî äëÿ çàãðóçêè óìåíüøåííîãî îáçîðíîãî èçîáðàæå-
íèÿ ðàçìåð áóôåðà ìîæíî óñòàíîâèòü ìåíüøèì, ÷åì ðàçìåð îêíà. Â ýòîì ñëó÷àå RasterIO() áóäåò
èñïîëüçîâàòü ïîäõîäÿùèå îáçîðíûå èçîáðàæåíèÿ (ïèðàìèäó) äëÿ áîëåå ýôôåêòèâíîãî ââîäà/âûâî-
äà.
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Ïàðàìåòðû nPixelSpace è nLineSpace îáû÷íî ðàâíû íóëþ, ÷òî ïðèâîäèò ê èñïîëüçîâàíèþ çíà÷åíèé
ïî óìîë÷àíèþ. Îäíàêî îíè ìîãóò áûòü èñïîëüçîâàíû äëÿ óïðàâëåíèÿ äîñòóïîì ê áóôåðó äàííûõ,
äàâàÿ âîçìîæíîñòü ÷èòàòü â áóôåð, êîòîðûé óæå ñîäåðæèò äðóãèå äàííûå, ÷åðåäóÿ ïèêñåëè èëè
ñòðîêè.

3.5

Ïîæàëóéñòà, ïîñòîÿííî ïîìíèòå, ÷òî îáúåêòû GDALRasterBand ïðèíàäëåæàò ê ñâîåìó íàáîðó äàí-
íûõ è îíè íèêîãäà íå äîëæíû óäàëÿòüñÿ ñ ïîìîùüþ îïåðàòîðà delete ÿçûêà C++. Íàáîðû äàííûõ
GDALDataset ìîãóò áûòü çàêðûòû ëèáî ñ ïîìîùüþ âûçîâà ôóíêöèè GDALClose(), ëèáî ñ èñïîëü-
çîâàíèåì îïåðàòîðà delete äëÿ îáúåêòà GDALDataset. Ëþáîé âàðèàíò ïðèâåä¼ò ê êîððåêòíîìó îñâî-
áîæäåíèþ ïàìÿòè è ñáðîñó íà äèñê âñåõ íåçàïèñàííûõ äàííûõ.

3.6

Íîâûå ôàéëû â ôîðìàòàõ, ïîääåðæèâàåìûõ GDAL, ìîãóò áûòü ñîçäàíû â òîì ñëó÷àå, åñëè äðàéâåð
ôîðìàòà ïîääåðæèâàåò ñîçäàíèå. Ñóùåñòâóåò äâà îñíîâíûõ ñïîñîáà ñîçäàòü ôàéë: CreateCopy() è
Create().

Ñïîñîá CreateCopy ïðåäïîëàãàåò âûçîâ ôóíêöèè CreateCopy() ñ óêàçàíèåì òðåáóåìîãî äðàéâåðà
âûõîäíîãî ôîðìàòà è ïåðåäà÷åé èñõîäíîãî íàáîðà äàííûõ, êîïèÿ êîòîðîãî äîëæíà áûòü ñîçäàíà.
Ñïîñîá Create ïðåäïîëàãàåò âûçîâ ìåòîäà Create() ñ óêàçàíèåì íåîáõîäèìîãî äðàéâåðà, à çàòåì
íåïîñðåäñòâåííîé çàïèñüþ âñåõ ìåòàäàííûõ è èçîáðàæåíèÿ ñîîòâåòñòâóþùèìè îòäåëüíûìè âûçî-
âàìè. Âñå äðàéâåðû, êîòîðûå ìîãóò ñîçäàâàòü íîâûå ôàéëû, ïîääåðæèâàþò ìåòîä CreateCopy(),
îäíàêî íå âñå ïîääåðæèâàþò ìåòîä Create().

Äëÿ òîãî, ÷òîáû îïðåäåëèòü, êàêîé ìåòîä ïîääåðæèâàåò êîíêðåòíûé äðàéâåð, ìîæíî ïðîâåðèòü
ìåòàäàííûå DCAP_CREATE è DCAP_CREATECOPY ó îáúåêòà äðàéâåðà. Óáåäèòåñü, ÷òî ôóíê-
öèÿ GDALAllRegister() áûëà âûçâàíà ïðåæäå, ÷åì âûçûâàòü ôóíêöèþ GetDriverByName(). Â ñëå-
äóþùåì ïðèìåðå ìû çàïðîñèì äðàéâåð è ïðîâåðèì, ïîääåðæèâàåò ëè îí ìåòîäû Create() è/èëè
CreateCopy().

Íà ÿçûêå C++:

#include "cpl_string.h"
...

const char *pszFormat = "GTi�";
GDALDriver *poDriver;
char **papszMetadata;

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

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

papszMetadata = poDriver->GetMetadata();
if( CSLFetchBoolean( papszMetadata, GDAL_DCAP_CREATE, FALSE ) )

printf( "Äðàéâåð %s ïîääåðæèâàåò ìåòîä
Create().\n", pszFormat );

if( CSLFetchBoolean( papszMetadata, GDAL_DCAP_CREATECOPY, FALSE ) )
printf( "Äðàéâåð %s ïîääåðæèâàåò ìåòîä
CreateCopy().\n", pszFormat );

Íà ÿçûêå C:

#include "cpl_string.h"
...

const char *pszFormat = "GTi�";
GDALDriverH hDriver = GDALGetDriverByName( pszFormat );
char **papszMetadata;

if( hDriver == NULL )
exit( 1 );
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papszMetadata = GDALGetMetadata( hDriver, NULL );
if( CSLFetchBoolean( papszMetadata, GDAL_DCAP_CREATE, FALSE ) )

printf( "Äðàéâåð %s ïîääåðæèâàåò ìåòîä
Create().\n", pszFormat );

if( CSLFetchBoolean( papszMetadata, GDAL_DCAP_CREATECOPY, FALSE ) )
printf( "Äðàéâåð %s ïîääåðæèâàåò ìåòîä
CreateCopy().\n", pszFormat );

Íà ÿçûêå Python:

format = "GTi�"
driver = gdal.GetDriverByName( format )
metadata = driver.GetMetadata()
if metadata.has_key(gdal.DCAP_CREATE) \
and metadata[gdal.DCAP_CREATE] == 'YES':
print 'Äðàéâåð %s ïîääåðæèâàåò ìåòîä Create().'
% format

if metadata.has_key(gdal.DCAP_CREATECOPY) \
and metadata[gdal.DCAP_CREATECOPY] == 'YES':
print 'Äðàéâåð %s ïîääåðæèâàåò ìåòîä
CreateCopy().' % format

Çàìåòèì, ÷òî íåêîòîðûå äðàéâåðû ìîãóò òîëüêî ÷èòàòü äàííûå è íå ïîääåðæèâàþò íè ìåòîä
Create(), íè CreateCopy().

3.7 CreateCopy()

Èñïîëüçîâàíèå ìåòîäà GDALDriver::CreateCopy() òðèâèàëüíî, ïîñêîëüêó áîëüøàÿ ÷àñòü èíôîðìà-
öèè ÷èòàåòñÿ èç âõîäíîãî íàáîðà äàííûõ. Òåì íå ìåíåå, Ìåòîä ïîçâîëÿåò ïåðåäàâàòü ïàðàìåòðû,
ñïåöèôè÷íûå äëÿ ñîçäàâàåìîãî âûõîäíîãî ôîðìàòà, à òàêæå èìååò âîçìîæíîñòü îòîáðàæàòü õîä
ïðîöåññà êîïèðîâàíèÿ ïîëüçîâàòåëþ. Ïðîñòåéøàÿ îïåðàöèÿ êîïèðîâàíèÿ èç ôàéëà ñ èìåíåì pszSrc-
Filename â íîâûé ôàéë pszDstFilename ñ ïàðàìåòðàìè ïî óìîë÷àíèþ è â ôîðìàòå, äðàéâåð êîòîðîãî
áûë ïðåäâàðèòåëüíî âûáðàí, ìîæåò âûãëÿäåòü ñëåäóþùèì îáðàçîì:

Íà ÿçûêå C++:

GDALDataset *poSrcDS =
(GDALDataset *) GDALOpen( pszSrcFilename, GA_ReadOnly );

GDALDataset *poDstDS;

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

if( poDstDS != NULL )
delete poDstDS;

Íà ÿçûêå C:

GDALDatasetH hSrcDS = GDALOpen( pszSrcFilename, GA_ReadOnly );
GDALDatasetH hDstDS;

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

if( hDstDS != NULL )
GDALClose( hDstDS );

Íà ÿçûêå Python:

src_ds = gdal.Open( src_�lename )
dst_ds = driver.CreateCopy( dst_�lename, src_ds, 0 )

Çàìåòèì, ÷òî ìåòîä CreateCopy() âîçâðàùàåò íàáîð äàííûõ, ïðèãîäíûé äëÿ çàïèñè è îí äîëæåí
áûòü ñîîòâåòñòâóþùèì îáðàçîì çàêðûò äëÿ çàâåðøåíèÿ çàïèñè è ñáðîñà äàííûõ íà äèñê. Â ñëó-
÷àå ÿçûêà Python ýòî ïðîèçîéä¼ò àâòîìàòè÷åñêè, êîãäà "dst_ds" âûéäåò èç îáëàñòè âèäèìîñòè.
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Çíà÷åíèå FALSE (èëè 0), èñïîëüçóåìîå äëÿ ïàðàìåòðà bStrict, ñëåäóþùåãî ñðàçó çà èìåíåì âûõîä-
íîãî íàáîðà äàííûõ â âûçîâå CreateCopy(), ïîêàçûâàåò, ÷òî CreateCopy() äîëæåí çàâåðøèòüñÿ áåç
ôàòàëüíîé îøèáêè äàæå â ñëó÷àå, åñëè ñîçäàâàåìûé íàáîð äàííûõ íå ìîæåò áûòü èäåíòè÷åí âõîä-
íîìó íàáîðó. Òàêîå ìîæåò ïðîèçîéòè, íàïðèìåð, ïîñêîëüêó âûõîäíîé ôîðìàò íå ïîääåðæèâàåò òèï
äàííûõ âõîäíîãî ôîðìàòà, èëè ïîòîìó, ÷òî âûõîäíîé ôîðìàò íå ïîääåðæèâàåò ãåîãðàôè÷åñêóþ
ïðèâÿçêó.

Áîëåå ñëîæíûé ñëó÷àé ìîæåò âêëþ÷àòü óêàçàíèå ïàðàìåòðîâ äëÿ ñîçäàíèÿ âûõîäíîãî ôàéëà è
èñïîëüçîâàíèå èíäèêàòîðà õîäà ðàáîòû:

Íà ÿçûêå 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 );

Íà ÿçûêå C:

#include "cpl_string.h"
...

char **papszOptions = NULL;

papszOptions = CSLSetNameValue( papszOptions, "TILED", "YES" );
papszOptions = CSLSetNameValue( papszOptions, "COMPRESS", "PACKBITS" );
hDstDS = GDALCreateCopy( hDriver, pszDstFilename, hSrcDS, FALSE,

papszOptions, GDALTermProgres, NULL );
if( hDstDS != NULL )

GDALClose( hDstDS );
CSLDestroy( papszOptions );

Íà ÿçûêå Python:

src_ds = gdal.Open( src_�lename )
dst_ds = driver.CreateCopy( dst_�lename, src_ds, 0,

[ 'TILED=YES', 'COMPRESS=PACKBITS' ] )

3.8 Create()

Â òåõ ñëó÷àÿõ, êîãäà âû íå ïðîñòî ýêñïîðòèðóåòå ñóùåñòâóþùèé ôàéë â íîâûé ôîðìàò, ìîæåò áûòü
íåîáõîäèìî ïðèìåíèòü ìåòîä GDALDriver::Create() (êðîìå ýòîãî íåñêîëüêî èíòåðåñíûõ âàðèàíòîâ
âîçìîæíû ïðè èñïîëüçîâàíèè âèðòóàëüíûõ ôàéëîâ èëè ôàéëîâ â ïàìÿòè). Ìåòîä Create() ïðèíè-
ìàåò ñïèñîê ïàðàìåòðîâ, ïîõîæèé íà òàêîé æå äëÿ CreateCopy(), îäíàêî ðàçìåðû èçîáðàæåíèÿ,
÷èñëî êàíàëîâ è òèï äàííûõ äîëæåí áûòü çàäàí íåïîñðåäñòâåííî.

Íà ÿçûêå C++:

GDALDataset *poDstDS;
char **papszOptions = NULL;

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

Íà ÿçûêå C:

GDALDatasetH hDstDS;
char **papszOptions = NULL;

hDstDS = GDALCreate( hDriver, pszDstFilename, 512, 512, 1, GDT_Byte,
papszOptions );
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Íà ÿçûêå Python:

dst_ds = driver.Create( dst_�lename, 512, 512, 1, gdal.GDT_Byte )

Êàê òîëüêî íàáîð äàííûõ áóäåò óñïåøíî ñîçäàí, âñå íåîáõîäèìûå ìåòàäàííûå è ñîáñòâåííî èçîá-
ðàæåíèå äîëæíû áûòü çàïèñàíû â ôàéë. Êîíêðåòíàÿ ðåàëèçàöèÿ î÷åíü ñèëüíî çàâèñèò îò çàäà÷è,
íî â ïðîñòåéøåì ñëó÷àå, âêëþ÷àþùåì çàïèñü ïðîåêöèè, ãåîãðàôè÷åñêîé ïðèâÿçêè è ðàñòðîâîãî
èçîáðàæåíèÿ, ìîæåò âûãëÿäåòü òàê:

Íà ÿçûêå 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 );

oSRS.SetUTM( 11, TRUE );
oSRS.SetWellKnownGeogCS( "NAD27" );
oSRS.exportToWkt( &pszSRS_WKT );
poDstDS->SetProjection( pszSRS_WKT );
CPLFree( pszSRS_WKT );

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

abyRaster, 512, 512, GDT_Byte, 0, 0 );

delete poDstDS;

Íà ÿçûêå 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 );

Íà ÿçûêå 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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Ãëàâà 4

GDAL - Geospatial Data Abstraction Library

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

GDAL --- ýòî áèáëèîòåêà äëÿ ðàáîòû ñ ðàñòðîâûìè ãåîãðàôè÷åñêèìè ôîðìàòàìè ôàéëîâ äàííûõ.
GDAL ðàñïðîñòðàíÿåòñÿ Open Source Geospatial Foundation íà óñëîâèÿõ ëèöåíçèè X/MIT , òî åñòü
ÿâëÿåòñÿ ïðîåêòîì ñ îòêðûòûì èñõîäíûì êîäîì. Êàê áèáëèîòåêà GDAL ïðåäîñòàâëÿåò âûçûâàþùå-
ìó ïðèëîæåíèþ åäèíóþ îáîáù¼ííóþ ìîäåëü äàííûõ (ñòð. ??) äëÿ âñåõ ïîääåðæèâàåìûõ ôîðìàòîâ
ôàéëîâ äàííûõ. Ïîìèìî ýòîãî â ñîñòàâ GDAL âõîäèò íàáîð âñïîìîãàòåëüíûõ ïðîãðàìì, âûçûâàå-
ìûõ èç êîìàíäíîé ñòðîêè, äëÿ ïðåîáðàçîâàíèÿ è îáðàáîòêè äàííûõ. Îïèñàíèå âûïóñêà GDAL/OGR
1.5.1 (ìàðò 2008) ìîæíî íàéòè íà ñòðàíèöå íîâîñòåé.

Ñâÿçàííàÿ ñ GDAL áèáëèîòåêà OGR (èñõîäíûå òåêñòû êîòîðîé ïîñòàâëÿþòñÿ âìåñòå ñ GDAL)
ïðåäîñòàâëÿåò ñõîäíûå âîçìîæíîñòè äëÿ ðàáîòû ñ âåêòîðíûìè äàííûìè. Íà ñòðàíèöå îáíîâëåíèé
âû ñìîæåòå íàéòè îïèñàíèå âåðñèè 1.3.1, âûïóùåííîé â îêòÿáðå 2005 ã.

Ãëàâíàÿ ñòðàíèöà: http://www.gdal.org

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

4.1

• Âèêè - Äîêóìåíòàöèÿ è ñîâåòû, ïðåäîñòàâëåííûå ïîëüçîâàòåëÿìè è ðàçðàáîò÷èêàìè.

• Çàãðóçèòü --- Ãîòîâûå èñïîëíÿåìûå ôàéëû.

• Ïîääåðæèâàåìûå ôîðìàòû.

• Âñïîìîãàòåëüíûå ïðîãðàììû GDAL.

• GDAL FAQ.

• Ìîäåëü äàííûõ GDAL.

• Ñîîáùåñòâî GDAL/OGR è óïðàâëåíèå ïðîåêòîì.

• Ñïèñêè êîìïàíèé, ïðåäîñòàâëÿþùèõ óñëóãè ñ èñïîëüçîâàíèåì GDAL.

• Áëàãîäàðíîñòè.

• Ïðîãðàììíîå îáåñïå÷åíèå, èñïîëüçóþùåå GDAL.

4.2

• Ñáîðêà GDAL èç èñõîäíûõ òåêñòîâ.
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• Çàãðóçèòü èñõîäíûå òåêñòû.

• Îïèñàíèå ïðîãðàììíîãî èíòåðôåéñà

• Ðóêîâîäñòâî ïî èñïîëüçîâàíèþ GDAL

• Ðóêîâîäñòâî ïî íàïèñàíèþ äðàéâåðîâ GDAL

• Ðóêîâîäñòâî ïî èñïîëüçîâàíèþ èíòåðôåéñà òðàíñôîðìàöèè

• Ðóêîâîäñòâî ïî OGRSpatialReference

• gdal.h - èíòåðôåéñ GDAL äëÿ ÿçûêà C.

• GDALDataset

• GDALRasterBand

• GDAL äëÿ Windows CE

4.3

4.4

Äëÿ îòñëåæèâàíèÿ îñíîâíûõ ñîáûòèé â ðàçðàáîòêå GDAL/OGR ïðåäíàçíà÷åí íåáîëüøîé ïî îáú¼ìó
ñïèñîê ðàññûëêè gdal-announce.

Äëÿ îáñóæäåíèÿ ïðîöåññà ðàçðàáîòêè è âîïðîñîâ ïî èñïîëüçîâàíèþ GDAL è ñâÿçàííûõ ñ ïðîåêòîì
òåõíîëîãèé ñóùåñòâóåò ñïèñîê ðàññûëêè gdal-dev@lists.osgeo.org. Ïîäïèñàòüñÿ è ïðîñìîòðåòü àðõè-
âû ðàññûëêè ìîæíî íà ñïåöèàëüíîé ñòðàíèöå. Ñïèñîê ðàññûëêè òàêæå äîñòóïåí â ðåæèìå òîëüêî
äëÿ ÷òåíèÿ ïî ïðîòîêîëó NNTP news://news.gmane.org/gmane.comp.gis.gdal.devel è ïî HTTP http-
://news.gmane.org/gmane.comp.gis.gdal.devel.

Ìíîãèõ ïîëüçîâàòåëåé è ðàçðàáîò÷èêîâ GDAL/OGR ÷àñòî ìîæíî íàéòè íà IRC êàíàëå #gdal ñåð-
âåðà irc.freenode.net.

4.5

Îá îøèáêàõ GDAL ìîæíî ñîîáùèòü, è ïðîñìîòðåòü ïðè ïîìîùè ñèñòåìû Trac.

4.6

Âû ìîæåòå èñïîëüçîâàòü GDAL/OGR èç ñëåäóþùèõ ÿçûêîâ ïðîãðàììèðîâàíèÿ:

• Perl

• Python

• VB6 Bindings (íå èñïîëüçóåò SWIG)

• Èíòåðôåéñ äëÿ R, ñîçäàííûé Timothy H. Keitt.

• Ruby

• Java

• C# / .Net
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