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Motivation

Need for software to efficiently read and reconstruct data from
three different PET devices

Efficiently read and reconstruct GATE data, including dynamic
data

Software based on MATLAB/Octave

Several toolkits have CUDA support, but lack OpenCL support

Easy testing of reconstruction algorithms

Many parts of OMEGA originate from smaller projects (starting
from my M.Sc. work)
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Features
Reconstruct any PET sinogram/raw list-mode data

- Import NIfTI, Analyze, DICOM or raw format data

Reconstruction with 10 maximum likelihood algorithms, 7
maximum a posteriori algorithms and 10 priors

- GPU support for all but 1 prior

Multi-GPU/device reconstruction with OSEM or MLEM

All OpenCL reconstructions computed matrix-free

- Non-OpenCL matrix-free computation possible for selected
algorithms (OpenMP)

Two projectors available

- Improved version of Siddon’s algorithm, with up to 5 rays
- Orthogonal distance-based ray tracer with either 2D or 3D

support
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GATE features

Easily import GATE ASCII, ROOT or LMF data into
MATLAB/Octave

Extract simultaneously prompts, trues, scatter, delays and/or
(true) randoms

- Scatter data can include Compton in phantom and/or detector
and/or Rayleigh in phantom and/or detector

- Form prompt, true, scatter, etc. sinograms
- Reconstruct trues and/or scatter

Obtain the true decay image

- Obtain an image out of the source coordinates output by GATE

Compute normalization coefficients for simulated GATE machines
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Sample code
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Sample code
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Visualization example
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Visualization example
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Visualization example
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Visualization example
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Advantages

Fast computation with any hardware

- Reconstruct raw list-mode data efficiently with GPUs
- Or compute the reconstructions multithreaded on any CPU

Easily manipulate the code or any results

- Simply extract only the GATE data
- Or form only the sinograms
- Or test your own reconstruction algorithms with the GATE data

sinograms or list-mode data

Export sinograms/reconstructed images easily into NIfTI,
Analyze 7.5, DICOM, Interfile or raw format
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Disadvantages

No TOF support

No SPECT support (yet)

No CT support

No support for GATE submodules
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Future

Support for SPECT data

TOF support
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Thank you!

uef.fi
https://github.com/villekf/OMEGA




