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https://github.com/cea-cosmic/pysap

Sparse2D

ModOpt

Plug-Ins

PySAP: Python Sparse Data Analysis Package

Multidisciplinary Data Acquisition and Image Processing Tools 

Compressed Sensing for Magnetic Resonance Imaging
& Cosmology
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Modular Optimization and Sparse Decomposition

ModOpt Sparse2D

Optimization Algorithms
Forward-Backward
Generalized Forward-Backward
FISTA
POGM’
Condat-Vu

Proximity Operators
Hard/Soft Thresholding
Positivity constraint
Low-Rank Approximation, etc.

Linear Operators
Sparse2D
Pywavelets

Cost Function

Sparse2D: Sparse Dictionaries in 1D,
2D and 3D

Discrete Wavelet transforms Undecimated Wavelet transforms

Regularization:
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Goal : Implement various MRI reconstruction models

 Modeling Features
 Cartesian and non-Cartesian sampling schemes in operators 

API
 Various image acquisition models in reconstructors API:

 2D vs 3D imaging

 single vs multiple channels

 self-calibrating vs calibrationless

[El Gueddari et. al., IEEE ISBI 2019]

Cartesian 
Reference

Self Calibrating L1-ESPIRiT OSCAR 
Calibrationless

PySAP – MRI: https://github.com/CEA-COSMIC/pysap-mri

20x accel.
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❖ Machine/Deep Learning
‣ New tools
‣ Interface with existing tools

❖ 4D data sets
‣ Data cubes with temporal component

❖ Improved computation time
‣ GPU implementation
‣ SMP/MPI

❖ PySAP is fully open-source
‣ Collaborate on an existing plugin
‣ Create a new plugin

❖ Future Plugins?
‣ Electron tomography
‣ Microscopy
‣ .

https://github.com/cea-cosmic

Make your own plugin!
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Open to the Computational Imaging Community

Released soon

 Software Features
 Continuous integration with Travis
 Automated build of documentation
 Integration with pyNUFFT for GPU implementation of NFFT
 Parallelization over multiCPU for calibrationless recon.
 GPU support in progress

 Dissemination

 Test data sets & Jupyter notebooks provided (Binder support)

 Connection to pysap-data and pysap-tutorials

 Upcoming plug-ins 

 Electron tomography & microscopy

https://github.com/CEA-COSMIC/pysap-data/tree/master/pysap-data
https://github.com/CEA-COSMIC/pysap-tutorials/
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