
IJRIT International Journal Of Research In Information Technology, Volume 3, Issue 9, September 2015, Pg. 13-23 

Sanjay Chandra Arya, IJRIT-13 
 

International Journal of Research in Information Technology (IJRIT) 

 

www.ijrit.com               ISSN 2001-5569 

Image De-noising using Wiener Filter Algorithm 
                                    

Sanjay Chandra Arya 
Information Technology 

G.B.P.U.A.&T. 
Pantnagar-263145, India 

Sanjay.10jun@gmail.com 
 

Rajesh Shyam Singh 
Asstt. Professor, Department of Information Technology 

G.B.P.U.A.&T. 
Pantnagar-263145, India 

rajeshsingh@gbpuat-tech.ac.in 
 

Hardwari Lal Mandoria 
Professor & Head, Department of Information Technology 

G.B.P.U.A.&T. 
Pantnagar-263145, India 
drmandoria@gmail.com 

 
 

Abstract- The images usually bring different kinds of noises in process of receiving, coding and transmission. 
Image filtering algorithms are applied on images to remove the different types of noise that are either present 
in the image during capturing or injected into the image during transmission. In this paper filter approach is 
used to clear the degraded images. Wiener filter is used for removing Gaussian noise partially from different 
images. 
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I. INTRODUCTION 
 

There are a number of filters used in image processing for adding and removing noise from images like 
photographs, hand-written images, scanned images etc. Filters used in image processing are Prewitt, Sobel, Roberts, 
canny and wiener filter. We choose wiener filter to clear the de-graded images, Wiener filter is itself an algorithm 
for clearing scanned images, and rest all filters are used for edge detection. 

II. WIENER FILTER 

The Wiener filter is commonly utilized because of its simplicity and its speed. It is deemed simple because it 
uses a system of linear equations to calculate a set of optimal filter weights that reduce the noise level of a received 
signal. It estimates cross-correlation and covariance matrices of noisy signals to calculate these weights and provide 
an accurate Estimate of the undistorted deterministic signal under Gaussian noise. The noise statistics are estimated 
and then used to determine a set of optimal filter weights. By then processing a new input signal, containing similar 
noise characteristics, with the optimal filter weights, the signal deterministic component is estimated. This method is 
optimal when the noise distribution is Gaussian. Furthermore, its execution only requires a few computational steps 
that are very fast to process. 
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The inverse filtering is a restoration technique for deconvolution, i.e., when the image is blurred by a known 
low-pass filter, it is possible to recover the image by inverse filtering or generalized inverse filtering. However, 
inverse filtering is very sensitive to additive noise. The approach of reducing one degradation at a time allows us to 
develop a restoration algorithm for each type of degradation and simply combine them. 

The Wiener filtering executes an optimal trade-off between inverse filtering and noise smoothing. It removes 
the additive noise and inverts the blurring simultaneously. The Wiener filtering is optimal in terms of the mean 
square error. In other words, it minimizes the overall mean square error in the process of inverse filtering and noise 
smoothing. The Wiener filtering is a linear estimation of the original image. The approach is based on a stochastic 
framework. The orthogonality principle implies that the Wiener filter in Fourier domain can be expressed as follows: 

 

Where  ( 1, 2),  ( 1, 2) are respectively power spectra of the original image and the additive noise, 
and ( 1, 2) is the blurring filter [8]. 

III. IMAGE NOISE 

Image noise is the random variation of brightness or color information in images produced by the sensor and 
circuitry of a scanner or digital camera. Image noise can also originate in film grain and in the unavoidable shot 
noise of an ideal photon detector [10]. Image noise is generally regarded as an undesirable by-product of image 
capture. Although these unwanted fluctuations became known as "noise" by analogy with unwanted sound they are 
inaudible and actually beneficial in some applications, such as dithering. The types of Noise are following: Gaussian 
noise, Salt-and-pepper noise and Speckle noise. 

IV. Amplifier noise (Gaussian noise) 

The standard model of amplifier noise is additive, Gaussian, independent at each pixel and independent of the 
signal intensity. In color cameras where more amplification is used in the blue color channel than in the green or red 
channel, there can be more noise in the blue channel .Amplifier noise is a major part of the "read noise" of an image 
sensor, that is, of the constant noise level in dark areas of the image [10]. 

V. RELATED WORK 

Although the DWTs have established an impressive reputation as a tool for mathematical analysis and signal 
processing, it has the disadvantage of poor directionality, which has undermined its usage in many applications. 
Significant progress in the development of directional wavelets has been made in recent years. The complex wavelet 
transform have improved directional selectivity. However, the complex wavelet transform has not been widely used 
in the past, as it is difficult to design complex wavelets with perfect reconstruction properties and good filter 
characteristics. The dual-tree complex wavelet transform (DT CWT) proposed by Kingsbury [4], which added 
perfect reconstruction to the other attractive properties of complex wavelets. 

The 2-D complex wavelets are essentially constructed by using tensor-product one-dimensional (1-D) wavelets. 
The directional selectivity provided by complex wavelets (six directions) is much better than that obtained by the 
classical DWTs (three directions), but is still limited. 

In 1999, an anisotropic geometric wavelet transform, named ridgelet transform, was proposed by Candès and 
Donoho [6]. The ridgelet transform is optimal at representing straight-line singularities. Unfortunately, global 
straight-line singularities are rarely observed in real applications. To analyse local line or curve singularities, a 
natural idea is to consider a partition of the image, and then to apply the ridgelet transform to the obtained sub 
images. This block ridgeletbased transform, which is named curvelet transform, was first proposed by Candès and 
Donoho in 2000.  
Mohammed M. Siddeq [9] et al stated an algorithm for image de-nosing based on two level discrete wavelet 
transform and Wiener filter. At first The DWT transform noisy image into sub-bands, consist of low-frequency and 
high-frequencies and then estimate noise power for each of the sub-band. The noise power is computed through two 
important computations, compute square of variance for each subband then compute the mean of the variance. At 
the next step, the edge information of the grey level image is combined with the binary result of the previous step. 
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From all edge pixels, only those are selected that probably belong to text areas according to a criterion, number of 
Pixels in output image and input image are calculated. Smoothing algorithm is then applied in order to fill text areas 
in the edge map. Finally, different parameters are calculated using different formulas. 
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Figure 1: Flow Chart 

Size of I/O image: By calculating the row and column pixels, it is used to find the total size of original and restored 
image. 

Calculate Mean Square Error: f (i,j) is pixel value of output image, F(i,j) is pixel value of input image. Given by 
Formula: 

= (( _ _ _ _ − _ _ _ _ ). ^2)./(( _ _ ). ^2) 

PSNR (Peak Signal to Noise Ratio): Is used to measure the quality of restored image compared to the original 
image. Larger is the value, better will be the quality of image. It is calculated using equation as follow: 

= 20 10( 255 / ) 

Where MSE defined in refers to mean square error. The quality of the image is higher if the PSNR value of the 
image is high. Since PSNR is inversely proportional to MSE value of the image, the higher the PSNR value is, the 
lower the MSE value will be. Therefore the better the image quality is the lower the MSE value will be. 

Start 

Input Image 

GUI (for inserting Input Image) 

Stop 

Applying FFT Algorithm 

Applying Wiener Filter Algorithm 

Output Image 
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Time calculation: To use MATLAB command CLOCK to calculate time for our code to be executed, CLOCK is 
inbuilt command to show the real time, we use this command twice to calculate time consuming parameter. 

 

VI. RESULTS & DISCUSSION 

Three degraded image examples are taken. The proposed algorithm is used to provide more clarity than in 
previous work. In this, results of all the intermediate steps of the proposed methods are highlighted. Implementation 
is done. 

 

Figure 2: Importing Input Image 

While executing the code, this Graphical User Interface (GUI) design shown in figure 2 will appear. By click on the 
first push button to select the input image. The input image will appear in the axis box. Now click on second push 
button to check the outputs of the final code, it will show all the results in different figure windows. 
 
First Input Image 

By clicking on the first push button the image in the GUI design was imported as shows in Figure 2. After that 
clicking on the second push button it showed all the results in different figure windows as in Figure 3. 

 

Figure 3: Degraded Image 
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The code firstly adds some noise in the input image to fill the gaps in broken lines or broken boundaries of the 
handwritten documents as shows in Figure 3. 

 

Figure 4: Restored Image 

The wiener filter will remove the added noise because it is well known that the best effect to remove Gaussian 
noise is to use wiener filtering algorithm. The restored image shows in Figure 4. 

 

Figure 5: Histogram Plot for Output Image  
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Histogram is plotted for the input image to show the distribution of the data in the input image. It is shows in 
Figure 5. 

 

 

Figure 6: Plot for MSE 

Figure 6 shows the Mean Square Error. The MSE shown in the parameter table 1 is calculated by using 
mathematical formula used in the code. 

 

Figure 7: Plot for PSNR 
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PSNR is also calculated by the mathematical formula that is used in the proposed work. Figure 7 shows the 
PSNR graph for the first input image. 

 

Figure 8: Output Command Window 

The parameters calculated by various formulas used in proposed code are shows on the command window, 
PSNR, MSE, Image size and Time taken are calculated and the results are shown in the command window. 

For Second Image: 
The same steps that were performed for the first image are repeated for the second image to obtain the results. 

 

Figure 9: Degraded Image 



IJRIT International Journal Of Research In Information Technology, Volume 3, Issue 9, September 2015, Pg. 13-23 

Sanjay Chandra Arya, IJRIT-20 
 

This is the second image having some noise in the input image. Figure 9 listed above shows the degraded 
image. 

 

Figure 10: Restored image 

Figure 10 shows the restored output image after using Wiener Filter algorithm. 

 

Figure 11: Histogram Plot for Output Image 
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Histogram is plotted for the input image to show the distribution of the data in the input image. It is shows in 
Figure 11. 

 

Figure 12: Plot for MSE 

Mean square error is calculated by using mathematical formula that is used in the proposed work. Figure 12 
shows plot for MSE. 

 

Figure 13: Plot for PSNR 
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It is evident from the above Figure 13 shows graph for Peak Signal to Noise Ratio. 

 

Figure 14: Plot for Output Command Window  

The evident from the above Figure 14 shows the results of second image. 

Different graphs for various values calculated. MSE, PSNR and Time Taken are calculated and shown in the 
form of graphs. 

 

Table 1: Summary of the Results for the Parameters 

Sr. No. Input Type Input Image 
Size 

Output Image 
Size 

MSE PSNR 

1. P.jpeg 932867 955442 0.007 28.94 

2. Q.jpeg 289640 286018 0.0045 31.85 

3. R.jpeg 214536 218009 0.0002 30.92 

 



IJRIT International Journal Of Research In Information Technology, Volume 3, Issue 9, September 2015, Pg. 13-23 

Sanjay Chandra Arya, IJRIT-23 
 

The above parameter table 1 shows summary of the proposed work like input size of image, output image size, 
Peak Signal to Noise ratio(PSNR), Mean Square Error(MSE). 

VII. CONCLUSION 

This work is based on removing noise from degraded images. The implemented algorithm used in Wiener Filter 
Algorithm. This method includes deblurring or de-noising of image. This works develops a system to clear the 
degraded images. The proposed work reduces the noise in homogenous areas; remove the blurry effect from 
degraded images. Parameters like PSNR, Image size, MSE etc are also calculated to show the improvement in the 
proposed work. 
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