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Abstract— In this paper, Vectorial Total Variation method is 

considered to denoise the image. VTV method is proposed to 

minimize the total variation of an image. VTV method is 

used to reduce the number of iterations to reach the final 

output. In VTV method Chambolle’s projection algorithm is 

used. Performance of VTV method is compared using the 

parameters such as Peak Signal to Noise Ratio (PSNR), 

Mean Square Error (MSE). The performance of Vectorial 

Total Variation (VTV) method is analysed with the existing 

method. 
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I. INTRODUCTION 

Images are corrupted by noise during acquisition and 

transmission. If the images are corrupted by noise then the 

quality of images will be degraded. Noise reduction is 

required in various fields such as medical image analysis, 

object recognition, pre-processing, segmentation etc. The 

aim of denoising is to remove the noise while preserving the 

original image details and not distorting the quality of 

processed image. Several methods are proposed to remove 

the noise. For example Curvelet transform [5], curvelet 

display high sensitivity and small Mean Square Error are 

obtained. But the main drawback is, it does not contain 

quantity of disturbing artifacts. Then Higher Order Singular 

Value Decomposition method is used [8]. This method 

preserves the fine textures. But, disadvantage of this paper is 

conceptually more complex. For image denoising, weiner 

filter and curvelet transform are used [5], few steps are 

required for execution. But this method is optimal if the 

distribution is Gaussian. Vectorial Total Variation improves 

the PSNR value and reduces the MSE (Mean Square Error) 

value. 

II. PROPOSED METHOD 

A. Vectorial Total Variation (VTV) 

 
Fig. 1: Flow diagram for Vectorial Total Variation 

Vectorial Total Variation is a denoising technique. 

This technique is mainly used for removing the 

additive white Gaussian noise (AWGN). In VTV method, 

chambolle’s projection algorithm is used. According to 

VTV method, the total variation of the images is reduced, 

and removes the unwanted details. VTV method is more 

effective to preserve the edges even though signal to noise 

ratio is very low. 

1) Input Image 

Grayscale image is used as an input image. It is a shades of 

gray. If the shades darkest which is marked as black. If the 

shades are lightest which is marked as white. Each pixel of 

grayscale image has a single sample that carries only the 

intensity information. 

B. Gaussian Noise 

Gaussian noise is added with original image because 

probability density function is equal to the normal 

distribution, which is also known as the Gaussian 

distribution. The zero mean property of distribution allows 

that such noise is to be removed by averaging the pixel 

values.  

C. Noisy Image 

In noisy image brightness of the image changed from 

original image. In this method noisy image is added with 

original image to produce the noisy image. 

D. Chambolle’s Projection Algorithm 

1) Step 1 

Input image is gray scale image, gray scale image is the 

range of shadows without apparent colour. Gray scale image 

carries the intensity information alone. Input image is 

denoted as ‘u’. Input image has 256 256 pixels. 

2) Step 2 

Noisy image is added with the input image, which is 

denoted as ‘n’. Gaussian noise is used because the 

probability density function is equal to the normal 

distribution. The noisy image can written as, 

f=u + n                                     (1) 

f – Noise added with true image. 

u – True image. 

n – Noisy image. 

3) Step 3 

Chambolle’s projection algorithm is applied to the noisy 

image. Then the denoised image i.e.) original image can 

written as, 
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 Lagrange Multiplier (varying Parameter). 

u Gradient value of true image 

u
Determinant of u  

u True Image 

Gradient is used to extract the information from an 

image, Image gradient is a directional change in the 

intensity of an image. 
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4) Step 4 

After applying Chambolle’s projection algorithm to the 

noisy image and the denoised image is produced. Then the 

parameters MSE (Mean Square Error), PSNR (Peak Signal 

to Noise Ratio) are calculated. 

E. Denoised Image 

Image denoising is an important image processing task, both 

as a process itself, and as a component in other processes. 

Very many ways to denoise an image or a set of data exists. 

The main properties of a good image denoising model are 

that, it will remove the noise while preserving edges. 

Denoised image is denoted as u. In this paper chambolle’s 

projection algorithm is used. 

III. PARAMETER MEASURES 

A. Mean Square Error 

Mean Square Error is the difference between reconstructed 

image and original image. If the MSE value is low then the 

PSNR value will be high.  
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B. Peak Signal to Noise Ratio 

PSNR value is calculated to measure the quality of 

reconstructed image. PSNR value is high means the quality 

of image will be good. 
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IV. RESULTS AND DISCUSSION 

Grayscale image is used as a input image. Size of input 

image is 256×256 

 
Fig. 2: Original Image 

Gaussian noise is added with the original image 

with Zero mean and 0.002 variance. 

 
Fig. 3: Noisy Image 

Noisy image is added with the original image  

 
Fig. 4: Noisy Image added with original Image 

Denoised image is generated by applying 

chambolle’s projection algorithm to the noisy image. Peak 

Signal to Noise Ratio for the denoised image is 24.4231, and 

the Mean Square Error value is 236.6855. 

 
Fig. 5: Denoised Image 

V. PERFORMANCE ANALYSIS 

The performance of proposed method is compared with the 

existing method to analyses the performance. 

Methods PSNR MSE 

Vectorial Total Variation (VTV) 24.4231 236.6855 

Bivariate 

Pearson 

Distribution 

Hard 

Thresholding 

21.9997 

 
295.319 

Soft 

Thresholding 

21.9162 

 

301.0309 

 

Table 1: Comparison of PSNR and MSE 
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VI. CONCLUSION 

In this paper, Vectorial Total Variation method is used to 

denoise the image. From the performance measures, it is 

concluded that Vectorial Total Variation method is having 

high Peak Signal to Noise Ratio and low Mean Square 

Error. 
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