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Core Imaging Library



Core Imaging Library CIL

Åframework
ÅImageGeometry, ImageData
ÅAcquisitionGeometry, AcquisitionData

Åoptimisation 
ÅFunction
ÅOperator
ÅAlgorithm
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CIL optimisation
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Å Projection operators (ASTRA)
Å 2/3D and multichannel

Å Identity, Zero
Å Finite Difference
Å Gradient (Symmetrised) 

Operator

Regularisation Toolkit
Multithreaded CPU/GPU 
Å TV
Å TNV 
Å TGV 
Å dTV
Å (non)Linear diffusion
Å Anisotropic 4th order diffusion
Å Joint ROF-LLT
Å Non local TV

Data

Reconstructed
volume
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CIL: Algorithms

ÅAnalytical
ÅFBPςparallel-beam
ÅFDKςCone-beam

ÅClassical iterative methods:
ÅCGLSςConjugate Gradients Least Squares
ÅSIRTςSimultaneous Iterative Reconstruction Technique

ÅIterative methods based on convex optimisation:
ÅFISTAςǘȅǇƛŎŀƭƭȅ Ŧŀǎǘ ŀƴŘ ǳǎŜŦǳƭ ŦƻǊ έǎƛƳǇƭŜǊέ regularisers
ÅPDHGςallows more complex regularisersby splitting into simpler 

subproblems
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Function

ÅAlgebra for Function Class
ÅAdd/Subtract functions

ÅAdd/Substractwith Scalar

ÅMultiply with Scalar

ÅTranslate Function

ÅConstant Function
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Operator

ÅOperator
ÅLinearOperator

ÅScaledOperator:= alpha * operator

ÅAddition of operators op = op1 + op2

ÅOperator Composition  op = CompositionOperator (am, resampler )
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Block Framework
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Algorithm development

13/03/2020 SCD Tomography Applications 12



Algorithm development
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Stochastic or Subset Algorithm

13/03/2020 SCD Tomography Applications 14



13/03/2020 SCD Tomography Applications 15

https://github.com/vais-ral/CCPi-Framework/blob/stochastic/Wrappers/Python/ccpi/framework/framework.py#L504

https://github.com/vais-ral/CCPi-Framework/blob/stochastic/Wrappers/Python/ccpi/framework/framework.py#L504

