Gaussian Process Deconvolution for Perfusion Imaging

Evaluation of the usage of distributed and parallel computing:
Using GPGPU to achieve a fast and accurate approach
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Perfusion for Bring Imaging GPGPU
Deconvolution is used in perfusion imaging to obtain the Impulse Response General-Purpose computing on Graphics Processing |
Function(IRF) that is then used to create parametric maps of relevant Units (GPGPU) is a technique of using a graphics §
haemodynamic quantities such as Cerebral Blood Flow (CBF), Cerebral Blood processing units(GPU) to handles computation in §
Volume (CBV) and Mean Transit Times(MTT). applications traditionally handled by CPU. It is a %
popular approach that uses parallelization to speed up /
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4. Deconvolution the VOF curve and Why GPGPU
rebuild the IRF. 0
—_—  As thousands of pixels need to be deconvoluved, the calculation over
Time all these pixels takes minutes or even hours when performed serially.

- GPGPU promises to deliver results with the same accuracy as when

In previous studies, a popular method to achieve this is Singular Value ] ) ] )
using the main FP-ALU but with less energy consumption..

Decomposition (SVD), but it has been shown that for MRI, Gaussian Process
for Deconvolution (GPD) is comparable to SVD when determining the maximum
of the IRF, and superior estimating the full IRF. Furthermore, it clearly
outperforms SVD when the signal-to-noise ratio improves.

* It will be possible to bring all these analysis to the machine close to
patients.

*This project will evaluate the performance of the GPGPU approach in

In this project, we aim to improve the results of deconvolution methods by terms of practical use, compute time required and energy
J

applying new combinations of parameters and combining it with state-of-the-
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art approaches for denoising.
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