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(f o K)(z) = f(Ku)
KL(z,y) = /xlog% —z+y
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A Projection operators (ASTRA) ( Data
A 2/3D and multichannel

A Identity, Zero

A Finite Difference
A Gradient (Symmetrised)

Operator
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hC mm

AAnalytical
AFBReparalletbeam
AFDKcConebeam

AClassicaiterative methods:
ACGL%Conjugate Gradients Least Squares
ASIRTSimultaneous Iterative Reconstruction Technique

Alterative methods based on convex optimisation:
AFISTRO @ LIAOF f t & FFald heglarisdra STdzf FT2NI €&

APDHCcallows more compleregulariserdy splitting into simpler
subproblems
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AOperator
ALinearOperator
A ScaledOperator=alpha * operator
A Addition of operatorop = opl + op2
AOperator Compositiorop = CompositionOperator ~ (am, resampler )
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BlockFunction represents a separable sum function F' defined as

Block DataContainer F:X1xXz - x Xpm = (—00,00]

T = [T1, 2] € (X1 X X3) where F'is the separable sum of functions (fa):il
Y= [y1,¥2,y3] € (Y1 x Y5 x ¥3)

m

BlockOperator represent a block matrix with operators F(zy, 22, ,Tm) = Z fi(z;), with f; - X; — (—o0, 00].
i—1

A A . Ajz + Asxo Y1
K= 143 A4 * [ 1] = | A3z + Agzo = | Y2
1)

x
As  Ag | (39 J,_, A5z + Asz2 | (31 Y3

X

Column: Share the same domains X, X9

Rows: Share the same ranges Y7, Y5, Y3

K:(X; xX3)— (Y1 XYy xY3)
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where g represent the measured values, u the solution V is the gradient operator,

|| ||, is a norm for the output of the gradient operator and ||z — g|| is least
squares fidelity function as

op2 = Identity(ig, ag)

k-3

‘7,] opl = Gradient(ig, correlation=Gradient.CORRELATION_SPACE)

9 # Create BlockOperator
F(m) = aH oy 21 Hm —gH2:| K = BlockOperator(opl, op2, shape=(2,1) )

w = PL] # Create functions
F = BlockFunction(alpha * MixedL21Norm(), 0.5 * L2NormSquared(b=noisy_data))
Then we have rewritten the problem as

F(Kw) = a|Vully; + |lu— gl
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PDHG set
PDHG configur

Select

if i € S(k+1)

=

else

end for

PDHG
PDHG cont
Tter Max er Time/Iter Primal Primal-Dual

[s]
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def _ next_ (self):

T

Algorithm is an iterable
calling this method triggers update and update_objective

self.should_stop():
()
else:
time® = time.time()

if not self.configured:

def update(self): raise ValueError('Algorithm not configured correctly. Please run set_up.')

"''Single iteration''' self.iteration ==
self.x += -self.rate * self.objective function.gradient(self.x) self.update _objective()
self. iteration.append(self.iteration)
self.update()
def update_objective(self): self.timing.append( time.time() - time® )
self.loss.append(self.objective_function(self.x)) if self.iteration > @ and self.iteration % self.update objective interval ==
self.update_objective()

self.iteration += 1
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def __next__ (self):
for _ in range(self.number_of subsets):

super(StochasticAlgorithm, self). next_ ()

self.update_subset()

def update_subset(self): . _ \ = . - . _
- sticGradientDescent(Stocha: gorithm, GradientDescent):
if self.iteration % self.number of subset ) .
- def __init_ (self, **kwargs):
# increment epoch

# if kwargs.get('rate’', None) is None:
self.epoch += 1 y

t
al ( ease s ify a rate.’)

# raise

super(St sticGradientDescen .__init_ (**kwargs)
self.current_subset_id += 1
if self.current subset id == self.number ~ . .
- - - def notify new_subset(self, subset_id, number_of subsets):
self.current_subset_id = ©

- - self.objective_function.notify new_subset(subset_id, number_of_subsets)
# this callback must be defined by the cc
# algorithm to link to the appropriate object dealing with s

self.notify new subset(self.current_subset_id, self.number_of_ subsets)

notify new_subset(self, subset_id, number_of_ subsets):

raise NotImplemented('This callback must be implemented by the concrete algorithm')
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https://github.com/vais-ral/CCPi-Framework/blob/stochastic/Wrappers/Python/ccpi/framework/framework.py#L504

