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Abstract— In this paper, we presents a novel approach to 

process the degraded image using different filtering methods 

by Image Restoration. The main objective of the proposed 

scheme is to improved image fusion in the presence of 

unknown image degradation. The proposed method for image 

restoration which is the combination of two different 

restoration methods to obtain the final restored image. And 

this work is based on wavelet transform which is presenting 

comparative study of restoration method for motion blurred 

images. A comprehensive feature is constructed by using 

wavelet transform to fuse the high frequency subbands in this 

paper we are considering four most popular image restoration 

techniques like Wiener Filter, Lucy-Richardson Method, 

Blind De-Convolution and regularized filter. The 

performances of these techniques are evaluated and compared 

this paper describes the concept of Image Restoration by 

Lucy Richardson Algorithms with various images. The 

comparison of performance of method is verified using 

improvement in signal to noise ratio (SNR) and MSE. 
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I. INTRODUCTION 

Image restoration performance are technique which effort the 

improvement of several mortifying process. movement blur 

is an undesirable origin on an image appropriate to camera 

tremble through contact, an extended aperture Time 

distinctive instability and incorrect focal point of lens 

comparative movement involving photographable devices 

And new outlook. The haze may possibly due to a number of 

reasons for example movement defocusing and moment of 

camera. The noise may possibly initiate in Restoration 

techniques. A lot of image restoration algorithms have their 

heredity in well developed areas of mathematics for example 

estimation theory, the resolution of difficulties linear algebra 

and mathematical analysis. Iterative image restoration 

techniques frequently try to restore an image linearly or non-

linearly alongside reduce a quantity of measures of removal 

for example greatest possibility, constrained least square, etc. 

Blind restoration techniques attempt to solve the restoration 

problem without knowing the blurring function. Here the 

proposed algorithm based on discrete wavelet transforms. 

The blur may be due to a number of reasons, such as motion, 

defocusing, and distinctive turbulence. The noise may begin 

in the image-formation procedure, the transmission process, 

or a combination of them. Most restoration techniques model 

the degradation process and attempt to apply an inverse 

process to acquire an estimate of the original image. Many 

image restoration algorithms have their roots in well 

developed areas of mathematics such as judgment theory, the 

resolution of ill-posed problems, linear algebra and numerical 

analysis. Iterative image restoration techniques often attempt 

to restore an image linearly or non-linearly by minimizing 

some measures of degradation such as maximum likelihood, 

constrained least square, etc. Blind restoration techniques 

attempt to solve the restoration problem without knowing the 

blurring function. No general theory of image restoration has 

yet solved; however, some solutions have been developed for 

linear and planar invariant system. 

II. WAVELET BASED IMAGE RESTORATION 

The fundamental block diagram for image restoration model 

is shown in figure 1. The input image is correspond to as F 

(m, n), and h (m, n) represent the Degradation. G (m, n) 

represents.The restored image, and A (m, n) represents the 

additive noise. 

 
Fig. 1: Image-Restoration Model 

𝑏 (𝑚, 𝑛) =  ℎ (𝑚, 𝑛)  ∗  𝐹 (𝑚, 𝑛) 

Where * denotes the convolution operator 

III. ALGORITHMS FOR DWT 

Decompose each one input image interested in subordinate 

bands with applying DWT used for every one subordinate 

band pair off X & Y, excepting the low pass remaining:  

calculate wavelet Coefficient value σX and σY.  Find the 

absolute different between them. 

D = abs (σX) - abs (σY) 

Analyse the combined coefficients with the 

procedure Z =WX σX +WY σY  

if D < 0  then, 

Wx = 0 and Wy = 1 – Wx 

Then   D > 0 

Wx = 1 & Wy= 1 – Wx 

Average coefficients in low pass residuals. Restructure the 

fused image starting the procedure subordinate bands as well 

as the low pass   remaining by applying inverse DWT 

IV. PROPOSED METHOD 

In this paper we have designed a method for image restoration 

which is the combination of two different Restoration 

methods to obtain the final restored image. Restoration 

concert is learning about in the direction of modelling the 

dreadful conditions in adding up to be appropriate the inverse 

procedure in direct towards get better the inventive image. 

The image obtains distorted owing to the degradation. Haze 

is of numerous sorts former than in this paper work 

considered the motion blur simply. 

Mainly the techniques which used in this work are: 

Blind Deconvolution filter through Lucy Richardson, Lucy 

Richardson fused through Wiener restoration, Lucy 

Richardson fused through regularized filter. The foremost  
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work is to carry out ato evaluate the performance of morethan 

a few photo restoration algorithmsmaking use ofpics of 

distinct sizes and to improve a new restorationtechnique. First 

of all, a gain knowledge of andimplementation of various 

restoration tactics viz. LucyRichardson, Weiner filtering and 

Regularized Filtering and Blind image Deconvolution is 

done. Then all thesetechniques are demonstrated utilising 

snap shots ofextraordinary sizes. Quite a lot of sizes are taken 

in orderto scan the performance of all procedures. 

Forperformance analysis and assessment, parameters 

likePSNR (peak signal to Noise ratio), MSE (imply 

squareError) and RMSE (Root imply rectangular Error) are 

used. 

V. RELATED ALGORITHMS STEPS 

1) The two source images, source image first and source 

image second will be fused. 

2) Realize independent wavelet corrosion of the two source 

images till level L to obtained estimate (LLL) and 

aspect(LHl, HLl, HHl) coefficients designed used for l=1, 

2... L  

3) Be appropriate pixel based algorithm designed for 

estimate which reside in fusion based on taking the 

highest valued pixels since estimate of basic images I and 

II.  

𝐿𝐿𝑓
𝐿 = 𝑚𝑎𝑥𝑖𝑚𝑢𝑚(𝐿𝐿𝐼

𝑙 (𝑖, 𝑗), 𝐿𝐿𝐼𝐼
𝐿 (𝑖, 𝑗))                (1) 

Here, 𝐿𝐿𝑓
𝐿 𝐿𝑓 is the fused and 𝐿𝐿𝐼

𝐿  and 𝐿𝐿𝐼𝐼
𝐿  are 

the contribution estimate, i and j correspond to the pixel 

arrangement of the subordinate images. 𝐿𝐻𝑓
𝐿 , 𝐿𝐻𝐼

𝑙 , 𝐿𝐻𝐼𝐼
𝑙  

are perpendicular high frequencies, 𝐻𝐿𝑓
𝐿 , 𝐻𝐿𝐼

𝑙 , 𝐻𝐿𝐼𝐼
𝑙 are 

horizontal high frequencies, 𝐻𝐻𝑓
𝐿 , 𝐻𝐻𝐼

𝑙 , 𝐻𝐻𝐼𝐼
𝑙  are 

transverse elevated frequencies of the combined and 

input aspect associate bands in that order.  

4) Stand on the highest valued pixels among the estimate 

since Eq. (1), a binary resolution map is originated. Eq. 

(2) provide the decision law 𝐷𝑓 designed for fusion of 

estimate coefficients in the two basic images I and II 

while  

 𝐷𝑓(i,j)=1,𝑑𝐼(𝑖, 𝑗) > 𝑑𝐼𝐼(𝑖, 𝑗)                            (2) 

0 or else 

5) Consequently, the concluding fused convert equivalent 

to approximations throughout maximum range pixel 

regulation is achieved.  

6) Concatenation of combined estimate and information 

provide the innovative coefficient matrix.  

7) Be appropriate inverse wavelet transform to restructure 

the consequential fused image and demonstrate the 

outcome.  

VI. EXPERIMENTAL ANALYSIS 

Image restoration using dissimilar types of image restoration 

system shown in figure 1. the experimental result show in 

term of SNR parameter and MSE Blind Deconvolution fused 

with Lucy Richardson, In this two input image are taken on 

that images we include PSF’s then we get the blur image the 

we applied Blind Deconvolution and Lucy Richardson 

methods on the two separate images then we Fused that two 

image using wavelet based image fusion and then again 

applied DWT on that Fused image shown in figure1 and then 

calculate SNR and MSE. Former method for restoration and 

last we compare the result on the basis of calculated SNR and 

MSE. Experimental Results MSE Comparison With respect a 

variety of Images shown in figure 2, 3, 4, 5, 6 

 
Fig. 2: Restored Images after Various Filters 

The table 1 and table 2 shown below shows the bar 

chart comparison between the SNR and MSE values obtained 

by using the Fusion of Blind deconvolution and Lucy 

Richardson. Bar in the left half of image shows the SNR with 

normal filtering only while the right half displays the SNR by 

using Fused Restortion method. 

Image Processing Lucy Richardson Lucy with blind Lucy With Wiener Lucy With Regularized 

C Filtering 13.77 14.347 8.9824 6.828 

Cam Filtering 26.273 28.338 18.244 15.252 

Rice Filtering 20.064 20.941 12.933 10.541 

football Filtering 10.4511 13.5398 14.4346 18.4643 

circle Filtering 26.909 29.03 17.996 14.231 

C Fused Restored 12.481 12.331 11.584 9.154 

Cam Fused Restored 25.739 25.0714 22.286 19.543 

Rice Fused Restored 19.85 19.581 18.096 16.803 

football Fused Restored 19.5153 18.2318 18.2437 17.7747 

circle Fused Restored 26.036 24.55 24.18 21.21 

Table 1: Comparison of SNR Using Various Images 

Image Processing Lucy Richardson Lucy With Blind Lucy With Wiener Lucy With Regularized 

C Filtering 7.2254 6.4945 6.2334 9.9564 

Cam Filtering 5.9156 5.1039 4.7321 7.302 

Rice Filtering 6.3467 5.9353 5.6868 8.547 

football Filtering 7.0844 7.0844 6.1467 5.7663 
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circle Filtering 4.5907 4.4008 4.0396 6.5915 

C Fused Restored 7.2254 7.1656 7.2528 7.7201 

Cam Fused Restored 5.9156 5.2098 5.3486 5.9748 

Rice Fused Restored 6.3467 5.992 6.0818 6.5807 

football Fused Restored 4.3089 4.5645 4.5615 4.6819 

circle Fused Restored 4.5907 4.5484 4.8238 4.8976 

Table 2: Comparison of MSE Using Various Images 

VII. CONCLUSIONS 

This paper has demonstrated the various restoration 

performance that have been developed to restore the toward 

renovate the inventive image from the corrupted image. This 

study select camera man jpg image as shown in Figure 4 

image results as shown in table 1 and table 2 correspondingly 

that are selected in concern of degraded image suitable to 

cameraman movement. To summarize, the results show that 

the performance by the LR Weiner filter is good, other than 

the presentation of Regularized filter is nastiest in case of all 

types of noises. The performance of Blind deconvolution is 

good compared to regularized filter and poor when compared 

with Weiner and Lucy Richardson methods. Wiener based 

method and Lucy-Richardson based method is used to re-

establish both movement distorted and degraded images. A 

number of concert metrics for example MSE and SNR are 

utilizing to calculate the act of restoration performance for 

various image designs. 
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