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Results and Discussion:

On average, the introduction of CUDA provided a 7x improvement over the same
function used in ArcGIS.

Introduction:

A continuing challenge in GIScience and many other fields is the efficient and
economical processing of massive data sets. We describe how to leverage
massive parallel processing through general purpose computing using the
graphics processing unit (GPGPU) for raster GIS operations. Using video-gaming
cards to create parallel processing solutions within the GPU is relatively new

Final Software Package:

One of the primary goals of the project was to create a simplistic add-
on to ArcGIS for dramatic performance improvement. This was
accomplished by incorporating the CUDA executable into a model in
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Fourteen ESRI FLT raster files (ranging from 24MB to 12GB) were processed and into files between 1.2 GB and 2GB or separate algorithm for datasets over some T oAt

analyzed using 3x3 kernel functions for slope, aspect, terrain ruggedness, min,
max, range, and mean. These functions were chosen as they represent
“embarrassingly” parallel functions that can be run independent from one

threshold size.

The greatest bottleneck was obtaining data from the disk and moving to RAM

Figure 4: CUDA program integrated into ArcMap 10.0 as a toolbox with full graphical user

interface (GUI)

another, ideal for GPU processing. Each file was processed 20 times to determine

: _ (Figure 1, step 1). Once data was on the GPU, parallelization took over and made
the average speed using both ArcGIS and CUDA-C. The CUDA-C process (Figure 1)

Conclusions and Future Considerations:

short work of the processing. Numerous strategies were used to improve the
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Figure 2: Oxford County, MD, LiDAR Imagery of Oxford County before (left) and
after (right) slope transformation.
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Figure 3: Comparison of ArcGIS and CUDA-C generated performance of several raster functions as

measured by execution time show that CUDA processes the data 3-22 times faster than the corresponding

ArcGIS process. In addition, the CUDA process was perfectly linear (R = .98), while the ArcGIS process
exhibited serious instability between 1.25GB and 4GB for Slope and Aspect.

Figure 5: CUDA vs. ArcGIS performance in executing six spatial analysis
transformations per dataset as measured by execution time
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