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Abstract-Regularized Blind Deconvolution is a problem applied to degraded images in or-der to bring the original image out 
of blur. Multichannel blind Deconvolution considered as an optimization problem. Each step in the optimization is variable 
splitting problem using algorithm Alternating Minimization Algorithm. 
Each Step in the Variable splitting undergoes with Augmented Lagrangian method (ALM) /Bregman Iterative method. 
Regularisation is a problem where an ill posed sensors, investigation using pho-tographs etc. Here we are doing analysis 
using blurred image and synthesis using original im- 
age where adding disk blur in to the image and comparing the PSNR. 
 
Keywords -Bregman Iterative method, Al-ternating Minimization Algorithm, Isotropic TV model lp norm, Isotropic TV 
model l2 norm,Peaksignal to noise ratio,(PSNR),Mean Square Er-ror(MSE) 
 
I. INTRODUCTION 
 
This paper proposes Multichannel Blind decon-
volution using Alternating minimization Algo-
rithm[1].Application of image deconvolution is 
requiredon degraded images. Now it is important to 
know, how an image become degrade?  
 
This can be basically by two phenomenon. 
Deterministic and random nature. Where 
deterministic nature is appeared as blurred image,and 
random nature as noise on images. Blur kernel is 
called point spread function (PSF).It is convoluted to 
im- age and noise is added on to image.y be the 
resultant 
blurred image and  It follows the equation: 
 

 
where, 
 

 
Blind deconvolution is a problem in order to bring an 
image out of blur and the noise can be eliminated. 
Blind deconvolution is an ill posed problem[2] 
therefore in order to remove blur ill posed problem 
.Coming sec- tion explains about ill posed problem. 
Multichannel is due to the image which are taken 
con- tinuously here the image may be almost same 
but not identical ie, correlation between the images 
are more. For MC, proper registration of input blurry 
image should be done. 
 
First in this paper we will see the single channel de- 
convolution. And later using multichannel in order to 
prevent the sharp edges. The Alternating 
minimization Algorithm is best suited for two 
unknown variable as here we require both image and 
blur estimation. This method is used for analysis. 
Next step is to compare the PSNR and MSE therefore 

blurring and deblurring along with the error 
comparison with original image and to make a 
comparison chart foe di_erent iteration. 
 
II. REGULARIZATION 
 
As it is a blind deconvolution the number of nknowns 
are not equal to number of variables hence called ill 
posed problem.The process of converting the ill-osed 
problem to well posed problem called regularization. 
 

 
 

 
 
Tikhonov like classes are failed to preserve some im-
portant attribute called sharp edges/boundaries. Butin 
TV model it can preserve sharp edges. 
 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-5, May-2015 

 Regularized Multichannel Blind Deconvolution Using Alternating Minimization 
 

36 

 

 
 

 
 
III. ALGORITHM 
 
A Blind deconvolution using AM Algo-rithm 
Consider equation (5)and standard formula is 
formulat-ing in which M is data _delity term where U 
and R areimage regularizers and blur regularizers 
respectively  
 

 

 
 

 

 

 
 
IV. OPTIMIZATION PROBLEM 
 
A Blind deconvolution for PSF Estimation It can be 
linear and non linear problem..In case of 2 variable 
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the algorithm called alternating minimization 
algorithm is used.Solving the eq(10)using Alternating 
Minimization Algorithm and variable splitting 
method the eq can be split in to two sub optimization 
prob-lem[9].Two steps are involved that are (i) x step 
(ii) h step 
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V. RESULT 
 
In order to produce the result using the algorithm we 
took the image and it is arti_cially blurred and that 
blurred image of size (1080x1440x3)is considered as 
the input for analysis. There are mainly two steps in 
the al-gorithm where the blind deconvolution is to 
obtain h and X value and in second step using non 
blind decon-volution in order to obtain the original 
deblurred im-age.the estimated psf is of 
(20x20)size.The values in theestimated psf are 
normalised to 1. 
 
Input image from which the selected region is of 
maximum (1024x1024) and multi scaling level set as 
2 therefore the scaling results in (512x512)size. 
Initialising centre value of h matrix as 1 and after 
initialization of parameters using lp norm the 
Bregman iteration is executed.the iteration for x step 
as 10 and h step as 10 therefore the iteration loop 
starting from _rst itera-tion sets _ as 100 and update 
after each iteration ie, two times the value of _.The 
edge detection of the image gives details of the image 
and it is obtained the x di-rection and y direction 
details for each iteration for X step.The psf value for 
each iteration from _rst till tenth is obtained.compare 
the result using many iteration as 2,3,4 etc. Synthesis 
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result using di_erent images of size 
(768x1024x3)penguins and tulips are used in which 
both lp and l2norm is estimated.The PSNR and MSE 
for both lp and l2norm are compared with di_erent 
images. 

 
 

 

 
Figure1: Analysis result for 2 iteration and the left most _g is 
used as input blurred image and middle _gure(source:google 

image)and the right most _g is the resultant deblurred im-age. 

 
Figure2: The iteration results for x step (i)top left 3 _g-ures are 

the _rst iteration results including edge and detailsfor both x 
and y direction(ii)top right 3 _gures showing thetenth iteration 

including edge and both x and y direction details (iii) The 
iteration results for h step (a)_rst iterationresult for psf 

(b)second iteration result (c) tenth iterationresults 
 

 
Figure3: The top row using 3 iteration steps and bottom row 

using 4 iteration steps and the original image of size 
(768x1024x3) is used in(a) and (b) is the blurred image (c) is the 

restored image 

 
 

Figure4:(a)represents the edge details of the image (b)the 
directional details (c)estimated psf for the _gure 3 

 
CONCLUSION 
 
The main focus of this paper is to improve the Filip's 
and peyman's new algorithm to solve blind deconvo-
lution using Alternating minimization algorithm. This 
algorithm solve x step and h step in an iterative way 
and also uses Augmented lagrangian method or breg- 
man variable splitting method in order to solve the 
opti-mization problem.The regularization using 
isotropic TV norm in order to compare the results 
using both lp and l2 norm in noiseless condition.The 
estimated result gives the better discrete laplacian 
kernel.The comparison ta-ble in which(i) the original 
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image and blurred image vs (ii)original image and 
restored image for both lp andl2 norm. As the number 
of iteration increases the bet-ter PSNR is obtained 
and the PSNR increases for l2 norm. Therefore the 
better quality image can be restored using l2 norm 
than lp norm.The future work involves continuing 
this approach using noisy condition. 
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