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Abstract-Visual information transmitted in the form of digital images is becoming a major method of 

communication in the modern age, but the image obtain end after transmission is often corrupted with noise. The 

received image needs processing before it can be used in applications. Image de noising involves the manipulation 

of   the image data to produce a visually high quality image. This thesis reviews the existing de noising algorithms, 

such as filtering approach, wavelet based approach, and multiracial approach, and performs their comparative study. 

Different noise models including additive and multiplicative types are used. They include Gaussian noise, salt and 

pepper noise, speckle noise and Brownian noise. Selection of the de noising algorithm is application dependent. 

Hence, it is necessary to have knowledge about the noise present in the image to select the appropriate de noising 

algorithm. The filtering approach has been proved to be the best when the image is corrupted with salt and pepper 

noise. The wavelet based approach finds applications in de noising images corrupted with Gaussianoise. In the case 

where the noise characteristics are complex, the multiracial approach can be used. A quantitative measure of 

comparison is provided by the   signal to noise ratio of the image. 

 

Keywords-- Image De noising, Additive Noises, Multiplicative Noises, and De noising Techniques. 

 

1 INTRODUCTION 

 Image is an important source of information. People can know the intension of information through the image 

processing technology. Digital image noise removal involves optical systems, micro-electronics technology, 

computer science, mathematical analysis and other fields. That is a very complex edge science. It is already a 

comprehensive theoretical system. Its practice is widely used in medicine, military, art, agricultural field. 

Enhancing useful information of image, it was a distortion process in image field. The aim of image enhancement 
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was to improve visual image. For the given image application, people can emphasize the overall image or local 

characteristics. And then make the original image become clear or emphasize certain traits of interest. This step 

also can enlarge division of different object feature in image. In this way, it is possible to improve the image 

quality and rich amount of information. Image generation and transmission is often under various noise 

interference and influence. It will reduce image quality. Similarly, it will affect the follow-up image processing 

(such as segmentation, compression and image understanding, etc.). There are many different types of noise, such 

as: electrical noise, mechanical noise, channel noise and other noise. In image processing field, image de-noising is 

an eternal theme. In order to suppress noise and improve image quality, it is necessary to do the 

pre-processing of de-noising for image. Computer image processing methods mainly take two categories. First, the 

space domain processing; that is in the image space of the image processing. The other is the image spatial domain. 

It should be use frequency domain through the orthogonal 

transformation in various frequency domain. Next, do reversal processing further and then it can be finish 

processing for image. It is also based on the actual characteristics of the image, noise and spectral distribution of the 

demographic characteristics of the law. Scientists derived many de-noising approaches. One of the most intuitive 

ways of noise energy is generally concentrated in high-frequency and spectral images located in a limited range of 

this characteristic. And then low-pass filtering approach is used to de-noising or smoothing the image processing. 

This is the first class of image processing methods. Another way is processing in the frequency domain. (such as: 

Fourier transform, wavelet transform.) Image denoising is often used in the field of 

photography or publishing where an image was somehow degraded but needs to be improved before it can be 

printed. For this type of application we need to know something about the degradation process in order to develop a 

model for it. When we have a model for the degradation process, the inverse process can be applied to the image to 

restore it back to the original form. This type of image restoration is often used in space exploration to help 

eliminate artefacts generated by mechanical jitter in a spacecraft or to compensate for distortion in the optical system 

of a telescope. Image denoising finds applications in fields such as astronomy 

where the resolution limitations are severe, in medical imaging where the physical requirements for 2 high quality 

imaging are needed for analyzing images of unique events, and in forensic science where potentially useful 

photographic evidence is sometimes of extremely bad quality [1]. Let us now consider the representation of a digital 

image. A 2-dimensional digital image can be represented as a 2-dimensional array of data s(x,y), where (x,y) 

represent the pixel location. The pixel value corresponds to the brightness of the image at location 

(x,y). Some of the most frequently used image types are binary, gray-scale and colour images [2]. Binary images are 

the simplest type of images and can take only two discrete values, black and white. Black is represented with the 

value ‘0’ while white with 1’. Note that a binary image is generally created from a gray-scale image. A binary image 

finds applications in computer vision areas where the general shape or outline information of the image is needed. 

They are also 

referred to as 1 bit/pixel images. Gray-scale images are known as monochrome or one-colour images.[3] The images 

used for experimentation purposes in this thesis are all gray-scale images. They contain no colour information. They 

represent the brightness of the image. This image contains 8 bits/pixel data, which means it can have up to 256 (0-
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255) different brightness levels. A 0’represents black and ‘255’ denotes white. In between values from 1 to 254 

represent the different gray levels. As they contain the intensity information, they are also referred to as intensity 

images. Colour images are considered as three band monochrome images, where each band is of a different colour. 

Each band provides the brightness information of the corresponding spectral band. Typical colour images are red, 

green and blue images and are also referred to as 

RGB   images. This is a 24 bits/pixel image. There are various methods to help restore an image 

from noisy distortions. Selecting the appropriate method plays a major role in getting the desired image. The de 

noising methods tend to be problem specific. For example, a method that is used to de noise satellite images may not 

be suitable for de noising medical images. In order to quantify the performance of the various de noising algorithms, 

a high quality image is taken and 

some known noise is added to it. This would then be given as input to the de noising algorithm, which produces an 

image close to the original high quality image. In case of image de noising methods, the characteristics of the 

degrading system and the noises are assumed to be known beforehand. The image s(x, y) is blurred by a linear 

operation and noise n(x, y) is added to 

form the degraded image w(x ,y). This is convolved with the restoration procedure g(x, y) to produce the restored 

image z(x, y). 

 

 

                                                      Figure 1.1: De noising concept 

The “Linear operation” shown in Figure 1.1 is the addition or multiplication of the noise n(x, y) to the signals(x, y) 

[Im01] (Refer to Chapter 2 for a detailed discussion). Once the corrupted image w(x, y) is obtained, it is subjected to 

the de noising technique to get the de noised image z(x, y). The point of focus in this thesis is comparing and 

contrasting several“ de noising techniques”(Figure 1.1). Three popular techniques are studied in this thesis. Noise 

removal or noise reduction can be done on an image by filtering, by wavelet analysis, or by multi fractal analysis. 

Each technique has its advantages and disadvantages. De noising by wavelets and multi fractal analysis are some of 

the recent approaches. Wavelet techniques consider thresholding while multi fractal analysis is based on improving 

the Holder regularity of the corrupted image.[4][5] 
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2. Simulation Results 
 
The Original Image is sunset title image, adding three types of Noise (Gaussian noise, Speckle noise and Salt & 

Pepper noise) and De-noised image using Median filter and Wiener filter and comparisons among them.[21]  

                   

Fig. 1.2: Flowchart of the Methodology Adopted 

Salt and paper noise and wiener filter: 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.3 original image                                   Figure 1.4 image with nosie 

Start 

Load Original images. 

comparisons among them. 

Stop 

Adding three types of Noise (Gaussian noise, 
Speckle noise and Salt & Pepper noise) 

De-noised image using Median filter and 
Wiener filter 
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Figure 1.5 Recovered image    
 

3 Conclusion Scope for Future Work 
 

We used the sunset title Image (figure 1) in “jpg” format, adding three noise (Gaussian and Salt & Pepper) with 
standard deviation (0.025). In this image (figure 2 to figure 4), De-noised all noisy images by all filters and conclude 
from the results (figure 5 to figure 10) that:  
 
(a)The performance of the Wiener Filter after de-noising for Speckle and Gaussian noisy image is better than 
Median filter.  
 
There are a couple of areas which we would like to improve on. One area is in improving the de-noising along the 
edges as the method we used did not perform so well along the edges. The future work of research would be to 
implement Wiener Filter in Wavelet Domain. 
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