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About Me

• BSEE (University of Texas-Dallas)

• CTO @micasense designing
multispectral sensors for drones

• Enjoy family, skiing, hiking, 
biking, ham radio



Rasters are a pain

• Too many tiles

• Too many layers

• Raster Calculator!
• Not programmatic

• Output files are huge

• Is there a better way?



Virtual Rasters

• XML Files (really small text files)

• Original use was to combine tiled, geolocated imagery

• Contain reference to other files

• GDAL treats them as first class citizens – just another input type

• https://gdal.org/drivers/raster/vrt.html

https://gdal.org/drivers/raster/vrt.html


Basic VRT Creation

• gdalbuildvrt output.vrt list_of_inputs*
• all files into the same layer

• gdalbuildvrt output.vrt list_of_inputs --separate
• Each file into a different layer in the order specified

• Files needs to have the same reference system and type (e.g. all UINT16)

• Super useful for combining datasates that come in tiles or individual 
layers







How do we manage separate layers?

• Create composites?

• Perform math?







Conventional Raster Calculator







ndvi.tif result is 128MB!





VrtDerivedRasterBand

• Call code from a VRT that performs some transform on data

• To GDAL, the VRT just acts like another raster containing the result

• No hard drive space is harmed in the making of this VRT

• C/C++ (voodoo)

• Inline Python

• Library python



Mechanics of a Derived VRT











Results





Tips & Tricks

• Set GDAL_VRT_ENABLE_PYTHON = YES in your environment!

• Use np.add / np.subtract / etc. 
• seem faster efficient than carrying a lot of intermediates

• Watch out for your data types if different than float

• For more complex work, call your own library functions

• Use gdalinfo to find errors - QGIS just doesn’t display buggy VRTs

• Chaining complex VRTs can make for easy debug



Examples



RGB Composite (scaling+gamma correction)



RGB Composite (with gamma)



CIR Composite



NDVI filtered to sunlit plants only



Summary

• VRTs are small, portable files

• See docs for other types of VRT I didn’t disucss

• Check out compiled pixel functions for efficiency

• Documentation
• https://gdal.org/drivers/raster/vrt.html

• That seems to be all. 

https://gdal.org/drivers/raster/vrt.html
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