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In microscopy, shot noise dominates image formation. 
This signal dependent noise follows a Poisson 
distribution, and the image formation is modeled as: 

b ⇠ P(Ax)

The popular Richardson-Lucy algorithm solves the 
above problem via iterative corrections to the true 
image estimate. However, for large problems, it tends to 
converge slowly. Moreover, it is difficult to introduce 
non-differentiable priors into the algorithm. 

Proximal methods are a class of iterative algorithms to 
solve large scale, multi-dimensional problems. Each 
iteration evaluates a proximal operator, which is a simple 
convex problem that can be solved quickly. 

The following is the representation of the optimization 
problem that includes the maximum likelihood estimator 
for the Poisson noise term and  the non-negativity 
constraint.

Chambolle-Pock Method
Chambolle-Pock is a primal-dual algorithm well suited 
for solving image deconvolution and denoising problems. 
The iterative updates for this specific case are as follows:  
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