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Abstract— Demand for better image quality focuses on designing of lot of image restoration methods. In this paper, we 
describe a hybrid method for removal of degradation from real images. This study focuses on image restoration and the 
proposed method is based on three major techniques, Phase preserving approach for denoising, ormalization technique to 
give an image typical gray level intensity and Wavelets Transformation(WT)  for reducing degradation.  In WT, Discrete 
Wavelet Transform (DWT) provides most compact representation. In our implementation, we applied DWT to the image for 
separation of horizontal, vertical and diagonal details of the image  
  
Index Terms—Image Restoration, Phase Preserving Algorithm, Normalization, Wavelet Transformation.   
  
I.  INTRODUCTION  
 
A.  Image Restoration  
Image restoration finds best approximation of the 
original image from degraded version.  But, image 
accuracy is not possible in the presence of blur and 
noise.  The noise in digital images is arises during 
image acquisition, transmission and typically 
modelled as Gaussian type. Noise is unwanted signal 
that interferes with the original signal and degrades 
the visual quality of digital image [1].  
 
In this situation, the restoration process becomes 
complex, as blur is a low pass signal and noise is a 
high pass signal. The low pass filters help to denoise 
the image but blur will be amplified. Hence we 
implemented a hybrid model that helps to remove 
noise and restore an image in which additive 
Gaussian noise is mixed. To remove the degradation 
from the real noisy image, we proposed a model 
based on phase preserving algorithm, normalization 
technique for enhancing and Wavelet transformation 
to reduce degradation.    
 
B.  Image Restoration Model  
The input image for Degradation function is f(x, y).  
The g(x, y)  is  a degraded image with  some 
information of the degradation function H  and the  
noise term  is  also get added,  the  image restoration  
process  obtains  an approximate  image  f’(x, y) of 
the original image  f(x, y).The Fig. 1 shows general 
image degradation/restoration model.  
    

 
Fig. 1 Model of Image Degradation/ Restoration Process 

C.  Classification of Image Restoration[2]  
Depending upon the knowledge of degradation, 
Image restoration technique is classified into two 
types.   
 
1. Deterministic Method:   

Deterministic method of image restoration can be 
applied, when the prior knowledge about 
degradation is known.   

2. Stochastic Method:   
Stochastic method of image restoration can be 
applied, when the prior knowledge about 
degradation is not known.  

  
D.  Categories of Image Restoration[2]  
Image Restoration Techniques are divided into two 
categories based on the information of Point Spread 
Function (PSF).  
 
1. Blind Image Restoration:   

This Technique allows the reconstruction of 
original images from degraded images even 
though we have very little or no knowledge 
about PSF.  For example, Blind Image 
Deconvolution (BID) algorithm.   
 

2. Non-Blind Restoration:   
This Technique helps in the reconstruction of 
original images from degraded images when we 
know that how image was degraded i.e. we have 
knowledge about PSF.  

  
II. IMPLEMENTATION  
 
A.  System Architecture  
The  proposed system is based on three major 
techniques and the main  idea of this implementation  
is  to  show that by  combining  the  mentioned  
techniques together,  the degraded  real  noisy  
images  would  be restored.  The following Fig. 2 
illustrates the restoration process diagram of our 
implementation.  
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Fig. 2 Restoration Process Diagram 
  
The input to this architecture is a noisy image. An 
image is corrupted with additive Gaussian white 
noise.  The noisy  
image can be modelled as follows:  

Where g(x,y)  is the noisy image,  f(x,y)is the original  
image and η (x,y) is additive Gaussian white noise 
term. Denoising Algorithm using phase preserving 
approach or Normalization Technique (Enhancing) 
method can be used. Then it is possible to restore the 
original image using Wavelet Transformation.  
  
B.    Denoising Using Phase preserving approach [3]  
Image denoising refers to the recovery of digital 
images that have been contaminated by Additive 
white Gaussian noise.  
The  phase  preserving  algorithm  presented   states 
that each  pixel value  in  the  frequency  domain  has  
a  real part  which represents the  phase and an 
imaginary part which represents the amplitude. The 
main idea of this algorithm is to keep the phase 
unchanged and change the amplitude by shrinking.  
This algorithm works by extracting the local 
amplitude of the image using log Gabor function and 
also extracts local phase of the image using Gaussian 
spread function.  
The log Gabor equation is:  

  
C.  Soft Thresholding   
Soft thresholding shrinks coefficients above the 
threshold in absolute value. Phase preserving 
algorithm uses automatic thresholding instead of 
manual thresholding. The threshold equation is [4]:   
 

  

D.  Normalization Technique [3]  
Normalization is the technique that would give the 
image a typical gray level intensity, so if the image is 
too dark, it would be less dark and if the image is too 
white, it would be less white.  
  
E.  Wavelet Transformation  
The wavelet based approach finds applications in 
denoising images corrupted with Gaussian noise. 
Wavelet transform has been a powerful and wildly 
used tool in image denoising because of its energy 
compaction and multiresolution properties [5]. To 
restore the original image using Wavelet 
Transformation, initially we estimate the Point 
Spread Function (PSF) of the degrade image. Then 
we find Fast Fourier Transform (FFT) and Inverse 
Fast Fourier Transform (IFFT) of the resultant image 
[6].    
  
F.  Algorithm  

1. Collect Real image database.  
2. Add additive white Gaussian noise with 

variable density (0.01-0.7).   
3. Calculate the standard deviation of the angular 

Gaussian function used to construct filters in 
the freq. plane.  

4. Compute 2 D Fourier transform of the noisy 
image.  

5. Obtain normalized radius from center and 
angle.  

6. For each orientation of the filter calculate 
angular filter component.  

7. For each scale, construct the filter and 
convolve the image with this filter designed.  

8. Estimate the mean and variance in the 
amplitude response of the smallest scale filter 
pair at this orientation.  

9. Apply soft thresholding.  
10. Restore the original image using Wavelet 

Transformation.  
a) Initially the PSF is estimated of the 

sampled degraded image.  
b) Impose Fourier constraint 1.  
c) Apply FFT.  
d) Apply Fourier constraint 2.  
e) Find IFFT of the resultant.  

11. Apply normalization technique for image 
enhancement.   

12. Compute performance parameter like PSNR 
or RMSE to validate the performance of the 
proposed algorithm.  

 
III. EXPERIMENTAL RESULTS  
 

Table 1 Performance Parameter 
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For evaluating this algorithm, we must compute the 
performance parameter such as: PSNR (Peak Signal 
to Noise Ratio) to validate the performance of the 
algorithm.  

 
c) 

 
d) 
 
 
 
 
 

 
e) 

Fig. 3 a)  original  image b) degraded image c)  single  level, 
horizontal, vertical, diagonal details of original image d) single  

level,  horizontal,  vertical,  diagonal  details  of degraded  
image  e)  Restored  image  by reducing degradation. 

  
Result shows the Denoised image can be restored 
approximinately to look like the original one.  
 
CONCLUSION  
Image restoration is an active research area. The 
denoising and normalization technique minimizes 
noise present in the image and Wavelet Transform 
restores the image to a certain extent. Always there is 
an attempt to restore the original image. The 
implemented Hybrid model works to restore degraded 
image as much possible to look like the original 
image.   
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