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Outline

 2D image of some regular backgroung

with defects

 Defects take no more than 5-20% of area

 Problem: reconstruct periodic background 

and find defects

 Numerical experiments to estimate 

method robustness



Image examples: speckl-

interferometry results



Suggested approach to problem 

solution

 Preliminary processing

 Constructing background model using 

optimization methods

 Substracting background 



1. Preliminary processing

1.1Compensating for variations of 

background



Regular image examples

Regular with defects Regular without defects



Regular 2D-image and its 

parameters

2D-image: triplet where
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3D-structures, regular and with 

single defect



3D-structure, regular and with

2 defects



2 problems for regular 3D-

structures



Formulation 1 and 2

Formulation 1: find

Formulation 2: find
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Test examples and parameters

of r-algorithm

Test example: pseudorandom noise

R-algorithm start point:

Parameters:

Stop parameters



LSQ time for finding parameters of 

3D regular 400x600 structure



LM times for finding parameters of

3D regular 400x600 structure



Robustness of LSQ and LM for 

finding single defect

LM LSQ



Robustness of LSQ and LM for 

finding 2 defects

LSQLM



Conclusions

The method can be used for non-destructive

quality control without human operator

R-algorithm is adequate solver for image regularization

The time for processing 400x600 images is adequate

even for non-optimal program environment

Also, method allows optimization methods development for 

revealing defects in periodic 3D-structures of arbitrary 

shape.



Future plans:

 Processing images of arbitrary shape

 Processing in Fourier space

 Advanced error functions
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