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Introduction

ÅWho are:

ÅGao:     Lead developer with Raster team 

ÅHong:    Lead product engineer with Raster team

ÅRobert:  Product engineer with Raster team

ÅYou are:
ÅRaster and imagery software developers?

ÅC++/.NET/Java developers who want to understand raster?

ÅGIS Analysts who work with raster data?



Schedule

Please complete the session survey!

ÅIntroduction of raster data model in ArcGIS

ÅUse cases for developers

ïAccessing and displaying raster data

ïCreating raster data using pixel blocks

ïProcessing raster data

ïLoading raster data to a geodatabase

ïAccessing raster data from services

ÅQuestions/Comments



Raster Data Model

ÅRaster datasets

ïFormats (TIFF, GRID, JP2, and etc.)

ÅExtensible by creating a GDAL driver

Åhttp://edn.esri.com/index.cfm?fa=downloads.detail&downloadId=204

ïGeodatabase raster (Personal, File, and SDE)

ÅRaster catalogs

ïA collection of raster datasets

ïManagedðstore pixels in the geodatabases

ïUnmanagedðrasters still reside in the file system

ÅPersonal and File Geodatabases only

http://edn.esri.com/index.cfm?fa=downloads.detail&downloadId=204


Raster Data from ArcGIS Server

ÅImage service
ïProvide access to a single or a collection of images over LAN or HTTP

ïCan be published from any raster dataset

ïOr a compiled image server definition file

ÅWCS service
ïServe raster data based on OGC WCS standard

ïEnabled from map service, geodata service, and image service

ÅBoth can be used similar as a raster layer
ïAs an input for GP tools

ïSupport Data Export dialog



Developer view of raster capability in ArcGIS
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Presentation Outline

ÅIntroduction of raster in ArcGIS

ÅUse cases for developers

ïAccessing and displaying raster data

ïCreating raster data using pixel blocks

ïProcessing raster data

ïLoading raster data to a geodatabase

ïAccessing services



Access and Display Raster Data

ÅOpen raster dataset or a raster catalog

ÅDisplay raster dataset

*
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Opening Raster Dataset or Raster Catalog

// open a raster dataset from file system

IRasterWorkspace workspace ;

IWorkspaceFactory wFactory = new RasterWorkspaceFactoryClass ();

workspace = (IRasterWorkspace) workspaceF actory.OpenFromFile(@"c: \ temp", 0);

IRasterDataset ras ter DS = workspace .OpenRasterDataset ("redlands.tif");

Or 

// open a raster dataset from File geodatabase

IRasterWorkspaceEx workspace ;

IWorkspaceFactory wFactory = new FGDBWorkspaceFactoryClass ();

workspace = (IRasterWorkspaceEx) wFactory.OpenFromFile(@"c: \ data. gdb", 0);

I RasterDataset ras ter DS = workspace .OpenRasterDataset("airphoto");

IRasterCatalog ras ter Catalog = workspace .OpenRasterCatalog ("DRGs");

Workspace
IRasterWorkspaceEx

IRasterWorkspace



Displaying 

Raster Datasets

ÅUse RasterLayer and RasterRenderer

ÅA RasterLayer contains a raster renderer

ÅA default raster renderer is created

...

IRasterLayer rasterlayer = new RasterLayerClass ();

rasterlayer.CreateFromDataset rasterDataset;

rasterlayer.Renderer = renderer;

mapControl.FocusMap.AddLayer rasterlayer

RasterLayer

CreateFromDataset (RasterDataset):IRasterLayer

CreateFromRaster(Raster): IRasterLayer

Renderer:IRenderer

éé

IRasterLayer



Displaying 

Raster Catalogs

ÅCreate a GdbRasterCatalogLayer

ïIGdbRasterCatalogLayer::Setup

ÅRaster catalog layer contains a renderer array

ïArcGIS picks the proper renderer for each raster

ïThe renderer can be modified

...

IGdbRasterCatalogLayer catalogLayer=ne w GdbRasterCatalogLayerClass ();

catalogLayer.Setup(RasterCatalog);

catalogLayer.Renderer = RendererArray;

mapControl.FocusMap.AddLayer catalogLayer ;

GdbRasterCatalogLayer

Setup (Table as ITable): IGdbRasterCatalogLayer

Renderers : IArray

éé

IIGdbRasterCatalogLayer



Demo

ÅOpen and display a raster dataset

ÅOpen and display a raster catalog 



Creating raster data

ÅCreate a raster dataset

ÅWorking with pixel blocks

*
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Creating Raster Dataset

ÅCreate file based raster using IRasterWorkspace2

ïSpecify row/column/extent

ïCreated with default pixel values 

ÅCreate GDB raster dataset using IRasterWorkspaceEx

ïSet GDB storage properties

ïPopulate pixels through mosaic

ïOr redefine extend and write pixels

...

rasterDs = ws.CreateRasterDataset( fileName,"TIFF",origin,Width,Height, row,_  

column , 1, pixelType, sr, true);



PixelBlocks

ÅAllow low level access to pixel data

ÅCreating PixelBlock

ïCreate Raster first

ïCreate PixelBlock from Raster

RasterDataset

...

IRaster raster = rasterDataset. CreateDefaultRaster ;

IRasterProps rasterProps = (IRasterProps)raster;

IPnt blocksize = new Pnt

blocksize.PutCoord(rasterProps.Width, rasterProps.Height)

IPixelBlock3 pixelblock= ( IPixelBlock3) raster .CreatePixelBlock (blockSize);

...

PixelBlock

IPixelBlock3

PixelData(#band)

Raster

CreatePixelBlock(size):IPixelBlock

IRaster

Write (tlc, PixelBlock)

IRasterEdit



Access and Write Pixel Values

ÅIRaster::Read reads pixel values to pixel block

ÅEditing pixel values

ÅIRasterEdit write pixel values back to raster dataset

...

Raster.Read(tlc, pixelblock);

System.Array pixelArray = (System.Array)pixelblock. get_PixelData (0);

pixelArray(i,j) = 10;  // edit or modify  pixel values

pixelblock.set_PixelData(0, pixelArray);

IRasterEdit rasterEdit = (IRasterEdit)raster;

rasterEdit.Write (tlcorner, pixelblock);

System.Runtime.InteropServices.Marshal.ReleaseComObject(rasterEdit);



Using PixelBlock with RasterCursor

PixelBlock

RasterCursor
IRasterCursor

PixelBlock: IPixelBlock

Next

TopLeft: IPnt

Reset

Raster

CreateCursorEx(IPnt: Size)

:IRasterCursor

IRaster2

...

IRaster2 raster2 = (IRaster2 ) raster;

IRasterEdit rasterEdit = (IRasterEdit)raster;

IRasterCursor cursor = raster2. CreateCursorEx (blockSize);

IPixelBlock3 pixelBlock;

IPnt tlCorner ;

do {

pixelBlock = (IPixelBlock3)cursor. PixelBlock ;

//do something with the pixel block

tlCorner = cursor.TopLeft;

rasterEdit.Write(tlCorner, pixelblock);

} While ( cursor. Next == true)



Demo

ÅCreating a raster dataset and populate pixel values



Processing raster data
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Raster

ÅVirtual representation of a raster dataset

ÅCreate a Raster 

ïIRasterDataset2.CreateFullRaster

ÅInherent the properties from raster dataset

ïIRasterDataset.CreateDefaultRaster

ÅContains 3 bands (RGB)

ÅSet properties using IRasterProps

ïExtent/width/height

ïSpatial reference

ïé

ïSaveAs to persist the change  

Raster

ISaveAs

SaveAs (Name as String, ws as 

IWorkspace,format as String)

IRasterProps

Extent: IEnvelope

Height:Long

NoDataValue:Variant

PixelType:RstPixelType

SpatialReference: ISpatialReference

Width: Long

MeanCellSize:IPnt



Raster SaveAs

ÅSaveAs can save to many formats

ïGRID, IMAGINE, TIFF and geodatabases

ïJPEG, JP2, PNG, BMP, GIF

ïPCI, RST, PCRaster, HDF4, ENVI 

ÅSaveAsRasterDataset can control storage properties

ïSet compression types

ïPyramids

ïTile sizes and so on

Raster 

SaveAs (Name, workspace, Format): IRasterDataset

SaveAsRasterDataset (Name, workspace, Format,

StorageDef) IRasterDataset 

ISaveAs2



Geodata Transformations 

ÅSupport many geometric transformations

ïPolynomial, RPC, and so on

ÅCustomizable 

ïCreate custom Xform by implementing the required interfaces

éé

CustomXformPolynomialXform

CoordinateXform

SplineXform

RPCXform

AdjustXform

IGeodataXform : IUnknown

Domains: IGeometryCollection
IsIdentity: Boolean

SpatialReference: ISpatialReference

Transform (in Direction:
esriTransformDirection, in npoints: Long, in

points: WKSPoint)
TransformCellsize (in Direction:
esriTransformDirection, in dx: Double, in

dy: Double, in pAreaOfInterest: IEnvelope)

TransformExtent (in Direction:
esriTransformDirection, in pExtent:

IEnvelope)
TransformPoints (in Direction:
esriTransformDirection, in pPoints:

IPointCollection)

GeodataXform

IGeodataXform

IClone

IPersist

IPersistStream

GCSShiftXform



Performing Transformations 

ÅApply to a Raster using IRaster2::GeodataXform

ïTransform extent and cell size

ïThen set width/height

ïSaveAs

ÅPersisted with dataset 

ïIGeoDatasetSchemaEdit2::AlterGeoDataXform

ï*.aux.xml file for file based raster, internal for GDB raster

GeodataXform

IRaster2 : IUnknown
GeodataXform: IGeodataXform
GeoTransformations:
IGeoTransformationOperationSet
RasterDataset: IRasterDataset
RasterXformer: IRasterXformer

RasterRasterDataset

IGeoDatasetSchemaEdit2

AlterGeodataXform 

(IGeodataXform xform)



Pixel Filters 

ÅSupport many types of filters

ïConvolution, Remap, PanSharpening, and so on

ÅCustomizable

ÅApply on Raster using IPixelOperation

éé

Pansharpening

Filter
CustomFilterRasterConvolution

Filter
RemapFilter

PixelFilter

IPixelFilter : IUnknown

Filter (in pBlock: IPixelBlock)

Raster

IPixelOperrtion : IUnknown

Filter

//Create a convolution filter

IRasterConvolutionFilter filter = New RasterConvolutionFilter ;

IStockConvolutionFilter myFilter = (IStockConvolutionFilter)filter;

filter.Type = esriRasterFilterSmoothing3x3;

//Apply to Raster using IPixelOperation::Filter

IPixelOperation pixelOp = (IPixelOpeation)raster

pixelOp.Filter = myFilter

ClipFilter



Demo

ÅCreating a Custom Xform

ïSimpleXform, rotate based on a pivort point

ÅApplying this dll in displaying raster data

ÅPictometry data support



Loading raster data to a geodatabase

ÅLoad a raster dataset

ÅLoad a raster catalog

*
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Load Raster Dataset

Å1. Create an empty raster dataset 

ïUsing IRasterWorkspaceEx::CreateRasterDataset

ïDefine spatial reference with IRasterDef

ïStorage parameter with IRasterStorageDef

IRasterStorageDef rasterStorageDef = new RasterStorageDefClass ();

rasterStorageDef.Origin = origin;

//set compression to JPEG 25

rasterStorageDef.CompressionType = 

esriRasterCompressionType.esriRasterCompressionJPEG;

rasterStorageDef.CompressionQuality = 25;

//set spatial reference to GCS_WGS_1984

IRasterDef rasterDef = new RasterDefClass ();

rasterDef.SpatialReference = CreateSpatialReference(4326);

//create raster dataset

IRasterWorkspaceEx ws = SDEConnection;

IRasterDataset ds = ws.CreateRasterDataset ("mosaic",1, _

rstPixelType.PT_UCHAR,storeDef, "DEFAULTS", rasterDef, null);



Load Raster Dataset (conté)

Å2. Mosaic raster datasets

ïResolve overlapping area

ïProcess background

ïShift/resample if cells are not aligned

ïChange raster property

IRasterLoader

Background::Variant

Foreground::Variant

MosaicColormap::rstMosaicColormapMode

PixelAlighmentTolerance::Double

Load (out rasterDataset, in rasterArray)

LoadRasters (out rasterDataset, in raster)

...

IRasterLoader rasterLoader = new RasterLoaderClass ();

//set background to ignore

rasterLoader.Background = 0;

//set tolerance so that it shifts if there is a cell misalignment

rasterLoader.PixelAlignmentTolerance = 0 .5 ;

//mosaic

rasterLoader.Load(dataset, input Raster );



Load Raster Catalog

ÅCreate a raster catalog

ïUse IRasterWorkspaceEx::CreateRasterCatalog

ïSpecify the required fields: OID, name, shape, and raster

ïSupports adding any other fields

//raster field

IField2 field2 = new FieldClass();

IFieldEdit2 field2Edit = (IFieldEdit2)field2;

field2Edit.Name_2 = "RASTER";

field2Edit.Type_2 = esriFieldType.esriFieldTypeRaster ;

IRasterDef rasterDef = new RasterDefClass ();

rasterDef.SpatialReference = CreateSpatialReference(29714);

rasterDef. IsManaged = true ;

field2Edit . RasterDef = rasterDef;



Load Raster Catalog (Conté)

ÅBasic Loading

ïSimilar to inserting feature to a featureclass

ïCreate a Feature

ïSet raster field with IRasterValue

ïSpecify storage parameter with IRasterStorageDef

IFeatureClass featureClass = (IFeatureClass)catalog;

IFeature feature = featureClass.CreateFeature();

//create and set raster value

IRasterValue rasterValue = new RasterValueClass();

rasterValue.RasterDataset = dataset;

feature. set_Value (catalog.RasterFieldIndex, rasterValue);

feature. Store ();

...

IFeatureClass featureClass = (IFeatureClass)catalog;

IFeature feature = featureClass.CreateFeature();

//create and set raster value

IRasterValue rasterValue = new RasterValueClass ();

rasterValue.RasterDataset = dataset;

feature.set_Value(catalog.RasterFieldIndex, rasterValue);

feature.Store();



Load Raster Catalog (Conté)

ÅBatch loading

ïLoad from a directory

ïControl projection on-the-fly

ïControl geodata transformation

ïSpecify storage parameters for all the rasters

RasterCatalogLoader

IRasterCatalogLoader : IUnknown

Background: Variant
ConnectionProperties: IPropertySet
Foreground: Variant
Projected: Boolean
StorageDef: IRasterStorageDef
Transformed: Boolean
Workspace: IWorkspace

Load (in catalog: String, in Directory:
String, in pCancelTracker: ITrackCancel)

LoadDatasets (in catalog: String, in
namelist: String, in pCancelTracker:
ITrackCancel)

IRasterCatalogLoader catalogLoader = new RasterCatalogLoaderClass ();

//set workspace where raster catalog resides

catalogLoader.Workspace = workspace;

//maintain spatial reference of the input raster

catalogLoader.Projected = false;

//set storage parameter

catalogLoader.StorageDef = storageDef;

//load

catalogLoader.Load(catalogName, folder, null);



Demo

ÅLoad raster with a background

ÅLoad raster with filter



Accessing Image Service and WCS Service
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Access WCS service

ÅWCSLayer class

ïCreate WCS layer from URL

ïGet raster from WCS layer

é
IWCSLayer wcsLayer = new WCSLayerClass ();

wcsLayer.Create(wcs_URL, coverageName, wcsVersion);

Map.AddLayer ((Ilayer) wcsLayer ) ;

//WCS layer is a type of raster layer

IRasterLayer rasterLayer = ( IRasterLayer )m_wcsLayer;

//get raster from the layer and set the extent

IRaster raster = rasterLayer.Raster;



Access Image Service 

ÅImageServerLayer class

ïCreate image server layer from URL 

ïGet raster from the image server layer

é
IImageServerLayer isLayer = new ImageServerLayer ();

isLayer.Initialize(imageservice_URL);

// Get raster from the layer

IRaster raster = isLayer.Raster();

IRasterProps rasterProps = (IRasterProps)raster();

rasterProps.Extent = envelope

ISaveAs saveas = (ISaveAs)raster;

saveas.SaveAs( ñimageclipò, ws, ñGDBò);



Using ImageServer Object

ÅImageServer : Handle request

ÅImageServiceInfo: Return image service information

ÅGeoImageDescription: Define what to request

ÅImageType : Define the format used in transmission

ÅImageResult : Define how the request is returned

...

IImageResult result = imageServer.ExportImage ( imageDescription, imageType)

...



Demo 

ÅExport from WCS service

ÅAccess image service

ÅUsing  image service SOAP API



Summary

ÅWe have covered:

ïAccess and displaying your raster data

ïCreating raster data with pixel blocks

ïCustom capability of geodataXform and pixel filter

ïLoading geodatabase raster data

ïWorking with WCS service and image service


