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5 Result

Introduction

Sometimes, the dataset in a Geographical Information
System (GIS) comprises of events concentrated in space
and time. Visualization of such data may involve
representing the latitude and longitude on the x-axis and yaxis against time in a three-dimensional graph.
Space-Time Kernel Density Estimation (STKDE) is a method
of calculating the first step of the visualization pipeline in a
GIS. The 3-d space in a GIS consists of cubes called voxels
and the events occurred in time are represented as points.
Using STKDE, we can estimate the density of voxels based
on the points around it. The voxel-based algorithm of the
STKDE involves iterating through all the voxels in the 3-d
space and estimating their density.
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We saw immense speed up of the runtime on the GPU. GPU code
was 50 to 70 times faster depending on the data set.

Question:
Can a GPU based implementation of the voxel-based algorithm decrease the
runtime?

CPU vs. GPU

GPU consists of thousands of cores whereas the CPU only have
multiple cores. This allows for immense parallel computations on the
GPU.
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Runtime comparison on the PollenUS Hr-Lb data:
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Figure: Example of data visualization in GIS using the STKDE
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The Issue

Voxel based implementation of the STKDE is very computationally
expensive. A CPU implementation of the algorithm can have runtime in
hours depending on the number of observations (points).

4 Method
Port the voxel-based implementation of the single-core CPU code to
GPU using the NVIDIA CUDA framework.
Compare the CPU runtime on different datasets with the GPU
runtime.
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