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Implementing Mahalanobis Distance Computation on GPUs for portability
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Mahalanobis Distance Technical Approach

Hyperspectral imaging (HSI) has been o ) )
identified as an important sensing * The Mahalanobis Distance (MD) is used to measure the separation of two * Approach

technology for trace detection of groups of objects. * Partition a.nd send various ker.nels for each partition [3].
explosives on surfaces such as clothing, * Computation of sample covariance and mean are parallel

packaging and skin. HSI contain more * It is a useful way of determining similarity of an unknown sample set to a y Inver:se is inhe.rent.ly serializeq.
information than black and white or color known one. It can also be defined as dissimilarity measure between two * Matrix multiplication parallelizes well.
images because they contain data across random vectors of the same distribution with the covariance matrix.

the electromagnetic spectrum at high

spectral resolution. The biggest challenge * It differs from Euclidean distance in that it takes into account the -ﬂ-ﬂ-
with HSI is the large amount of data that correlations of the data set.

needs to be processed in order to meet
real-time requirements in applications
such as portal or stand-off detection
systems. To improve the performance
and throughput of HSI-based detection *Where x is the data, | is the mean, (x - 1) is the mean difference vector,

systems, General-Purpose computation (x - )T is the transposed mean difference vector, and S7" is the inverse ---
on GPUs has been proposed as a solution. of the pooled covariance matrix.

GPUs’ parallel architecture makes it well Fig 2: Managing memory limitations

suited for data parallel processes which *MD is widely used in cluster analysis and classification techniques.

arise in many HSI processing applications. . . -
NVIDIA's CUDA provides an APl that * Two different approaches for processing the data for portability

* The sample MD is defined as: Di (X) = (X —,U)T Sil(x_ /J)

allows us to take full advantage of the * Map the number of threads and blocks according to GPU

parallelism in the GPU. The goal of the el .

project is to implement algorithms for HSI / ¢ Pro: Takes .advantage.ofGPU capabilities.

processing in GPUs and provide an open - e Con: User input required to know the type of GPU.
T ¢ Thread and block mapping independent of GPU.

¢ Pro: Simplifies code and requires no user input.
e Con: Underuse of GPU resources.

source portable library that can facilitate
development of HSI-based detection
systems. Strategies for processing all the Fig 1: Main components of the computation of Mahalanobis
data and, at the same time ensure distance.

portability, are being explored. This work
discuss memory management techniques

and preliminary results for the Accomplishments Through Current Year Future Work
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high-throughput HSI processing which is * Implement MD in CUDA to use the GPUs; needs Opportunities for Transition to o : " d V. h F‘. 7
ired i tal d tand-off refinement for larger datasets. Customer ‘j’/’"", .a qno L esFrlptlon. tm.('lg.”) .

requlrt? In por' a an stand-o . “Partitioning: Domain Decomposition”. Designing
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