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Abstract— In this paper, we presented RGB Image 

denoising which is based on non-adaptive fuzzy switching 

median filter with salt and pepper noise. There are some 

image enhancement algorithms to ease the effects of noise 

over the image to observe the details and gather significant 

information. Several algorithms accept lots of parameters 

from the user to achieve the best results. In the method of 

denoising, there is always a fight between the noise 

reduction and the fine preservation. We calculated structural 

similarity matrix (SSIM), entropy and execution time for 

showing preservation in our method. We achieved good 

results as compared to previous approaches. In the previous 

work, they calculated optimization value, but it is so time 

consuming. In our approach, we apply noise on three 

components and finally we restored image with their quality 

preservation.     
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I. INTRODUCTION 

Image processing [1] [2] is a technique in which the 

documents from an image are digitized and numerous 

mathematical operations are applied to the documents, 

normally with a digital computer, in order to generate an 

enhanced image that is most valuable or pleasing to a human 

viewer, or to execute several of the interpretation and 

recognition jobs commonly completed by humans.In the 

field of image processing, image filtering plays a dominant 

role, in which a particular filtering technique will be 

employed by manipulating the image pixels in order to 

remove or reduce the irrelevant or unexpected patterns in the 

image. The main reason for excessive use of image filter is 

due to noise. The random Image noise is (in the object 

imaged not present) color information in images or variation 

of brightness, and is generally an aspect of the electronic 

noise.So it is highly desirable to develop an effective filter 

which can remove 100% noise, although it is quite 

impossible. The need of image filtering is more intense in 

the field of medical science than any other field. Since 

medical imaging instruments itself produce some amount of 

noise due to hardware and circuit limitations (such as 

capacitors, registers, display unit, etc..,) the analysis by a 

physician may become imperfect. The noise generally 

present in these images will be categorized as quantum noise 

which is unavoidable. In fact, edge detection is very 

important in the field of Computer Vision, Image Processing 

viz. Feature detection and feature extraction in which the 

image brightness changes sharply [3]. Objective of image 

processing is to identify points at which there is a sharp 

change in an image [4]. Changes can be due to discontinuity 

in depth, variations in color, variations in scene illumination 

or a sharp change in brightness [5]. Edges characterize 

object boundaries and are therefore useful for segmentation, 

registration, and identification of objects in an image [6]. 

The accuracy of the edges highly depends on the lighting 

conditions, the presence of similar intensity objects, and 

presence of the noise. The main challenge is to distinguish 

the edges from other minor features in an image such as 

especially the noise and textures, so that each edges are 

discovered accurately, while the noise is suppressed. 

Accuracy of the edges, i.e. sharpness falls drastically with 

the presence of the noise and high rate of color variations, 

which is common in any real world image.   

II. NOISE IN IMAGE 

Image noise is the random color data in images or difference 

of brightness produced by the digital camera and sensor or 

circuitry of a scanner. Image noise can also originate in the 

film grain and in the unavoidable shot noise of a best photon 

detector. Image noise is commonly regarded as an 

undesirable by-product of image capture. Although these 

uninvited fluctuations became called as "noise‖. 

Gaussian noise is statistical noise that has its 

probability density function equal to that of the normal 

distribution, which is also known as the Gaussian 

distribution. In other words, the values that the noise can 

take on being Gaussian-distributed. A special case is white 

Gaussian noise, in which the values at any pair of times are 

identically distributed and statistically independent (and 

hence uncorrelated). In applications, Gaussian noise is most 

commonly used as additive white noise to yield additive 

white Gaussian noise [7] [11].  

The Impulse noise (or salt and pepper noise) is 

caused by sharp, sudden disturbances in the image signal; its 

appearance is randomly scattered white or black (or both) 

pixels over the image [8] [9]. Noise filtering can be viewed 

as removing the noise from the corrupted image and 

smoothen it so that the original image can be viewed, or 

replacing every pixel in the image with a new value. Ideally, 

the filtering algorithm should vary from pixel to pixel based 

on the local context [9].  

In almost all medical imaging techniques 

(radiography, CT scans, MRI, fluoroscopy etc.,) a light 

beam (photons) will be projected towards the patient and 

collected back using a receptor plane [10]. The amount of 

quantum noise in images will be dependent on the number 

of photons collected at the receptor plane. When large 

amounts of photons are projected towards the patient, the 

noise will be reduced, but patient will be highly exposed to 

the radiation. In contrast,  if less radiation is used the photon 

fluctuation in the image will be increased this photon 

fluctuation is what actually called Quantum Noise. 

III. FUZZY BASED IMAGE DENOISING TECHNIQUE 

The fundamental problem of signal processing and image is 

to efficiently decrease noise from a digital image while 

keeping its features intact (e.g.Edges. Color component 
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distances. etc). The nature of the noise elimination issue 

depends on the kind of the noise corrupting the image.  

A. Noise in an Image: 

The two most commonly occurring types of noise are  

(i) Additive noise (e.g. Gaussian and Impulse noise)  

(ii) Multiplicative noise (e.g. Speckle noise). 

B. Fuzzy Filters: 

Noise reduction is an important area of image processing. 

Besides classical filters, there are lots of fuzzy filters. 

Images can be corrupted by impulse noise, Gaussian noise 

or both. Depending on the type of noise, filters can be used. 

The two subclasses categorized by fuzzy filters: 

1) Fuzzy-Classical Filters:  

Fuzzy Traditional filters are filters that use fuzzy logic and 

these are the alteration of the traditional filters. Some of the 

fuzzy- classical filters are  

 Fuzzy median filter- Fuzzy median filter is well 

known for removing impulse noise. It is the fuzzy 

rank ordering of samples and is simply a 

replacement of the conventional median filter with 

fuzzy counterparts.  

Fuzzy impulse noise detection and reduction 

method- this filter by Selhulte discovers the impulse noise 

and any other noise in the image. It contains the noise— 

detection step and filtering step to preserve the edges. Fuzzy 

finding step uses fuzzy gradient values in eight directions 

with a 3 x 3 window, which designates the degree of central 

pixel as an impulse noise pixel. A fuzzy set is created based 

on the gradient.  

2) Fuzzy Filters: 

These are filters that are completely dependent on fuzzy 

logic and they do not have any joining with traditional 

filters. A few fuzzy filters ale discussed below.  

1) Gaussian noise reduction filters (GOA) - This filter 

is particularly considered to eliminate Gaussian 

noise. Averaging is done for a pixel consuming 

other neighboring pixels and simultaneously taking 

care of the other image organizations such as 

edges. To achieve this, two features are required. 

First, in order to distinguish between the variations 

due to noise and the image structures, the filter uses 

gradient for each the eight directions. Second, the 

membership functions are adapted accordingly to 

the noise level to achieve fuzzy smooth out. The 

filter is applied iteratively.  

2) Histogram adaptive filter (HAF) - This type of 

filter removes high impulsive noise, preserving 

edge information. In HAF, each input pixel is 

considered a fuzzy variable and a square window 

of size 3X3 is sided over the entire image and the 

filter output is associated with each center pixel in 

a window. Three fuzzy sets for dark, Medium, and 

bright are created and the membership functions for 

these fuzzy sets are calculated. Then fuzzy 

inference rules based on the Takagi-Sugeno 

approach with a slight difference is used in a final 

output decision process.  

Image denoising still remains a challenge for 

researchers because noise removal introduces artifacts and 

causes blurring of the images. This paper describes different 

methodologies for noise reduction giving an insight as to 

which filter should be used to find the most reliable estimate 

of the original image data analysis of some methods that are 

available in the literature is given in below section. 

IV. RELATED WORK 

R. Pushpavalli, G. Sivarajde (2013) et al present that Digital 

images are often contaminated by impulse noise during 

image acquisition and/or transmission over the 

communication channel. A new Hybrid Neuro-Fuzzy (HNF) 

filter for restoring digital images corrupted by impulse noise 

is proposed in this paper. The proposed filter is a hybrid 

filter obtained by aptly combining a Nonlinear Filter (NF), 

Canny Edge Detector (CED) and an Adaptive NeuroFuzzy 

Inference System (ANFIS). The internal parameters of the 

neural-fuzzy network are adaptively optimized by training 

of well-known images. The most distinctive feature of the 

proposed filter offers excellent line, edge, and fine detail 

preservation performance and also effectively removes 

impulse noise from the image.[12] 

JasdeepKaur,  PreetinderKaur(2012) et al present 

that the implement a new technique for detection and 

removal of impulse noise from the grayscale digital images. 

Proposed method consist of the three steps, in the first step, 

center pixel of the window is tested whether impulse noise 

is present or not, detected pixel has impulse noise when it 

lies outside of the trimming range by using fuzzy reasoning. 

In the second step, here  replace the noisy pixels by using 

median filters. In the third stage,then create a histogram if 

the image and again remove the noise by using soft 

thresholding. The results of the proposed technique for the 

removal and detection of impulse noise from the gray scale 

images are very good rather than exiting technique in terms 

of PSNR values. [13] 

Sreela Chandran, S Natheldha Mary Navina (2013) 

et al present that Edge detection plays an important role in 

the image analysis and image recognition in the field of 

Image processing. Edge detection is carried out before noise 

removal the resultant image is not clear and it should 

contain noisy pixels. In order to avoid the problem the paper 

proposes a method for edge detection after the noise 

removed. For denoising using the Cellular Automaton 

algorithm so that it performs well compared to other 

denoising filters. The Fuzzy Logic is used for the detection 

of edges in the denoised image. So that the detected edges 

are cleared and the experimental results showed that the 

edges are located correctly and it performs well. [14] 

Mayank Mehra, Devendra Moraniya Dhiiraj 

Nitnawwre (2014) et al present that, a mixed domain image 

denoising method is proposed, which is based on the 

wavelet transforms, median filter and nonlinear diffusion 

based methods. The wavelet transform is used in this paper 

to convert the spatial domain image to wavelet domain 

coefficients. WT produces approximation, horizontal detail, 

vertical detail and diagonal detail coefficient, which 

represents the various spatial frequency bands. The detail 

component is removed due to the most of the image part is 

in approximation part. The approximation coefficient is also 

filtered by fuzzy filters and wiener filter separately. Median 

and moving average based fuzzy filter is used to apply the 

filtering on probabilistic way. The trapezoidal membership 

function is used for the filtering.The peak signal to noise 

ratio (PSNR) and mean square error (MSE) are used as the 
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performance parameter. The Haar wavelet is used with 

various filters to optimize the performance of denoising. The 

combination of Haar wavelet and ATMED filter is giving 

the best denoising result. [15] 

Monika Sharma,SarabjitKaur (2013) et al present a 

novel fuzzy logic based method that discovers and 

eliminates random valued salt and pepper noise in grayscale 

digital images. The planned work is done in two phases, in 

first phasediscover noisy pixels using fuzzy logic, and in 

second phaseswitch those noisy pixels using our fuzzy based 

approach. This procedure also contains the histogram based 

method for noise elimination from the image. Analyze 

thetechnique for image parameters like Peak Signal to Noise 

Ratio (PSNR), Mean Square Error (MSE). To illustrate the 

suggestedtechnique, experiments have been performed on 

standard gray level test image like Lena and results are 

compared with other popular image denoising methods. The 

outcomes display that the suggestedtechnique has a 

relatively good presentation with desirable improvement in 

the Peak Signal to Noise Ratio and Mean Square Error of 

the image. [16] 

V. PROPOSED METHODOLOGY 

 
Fig. 1: Flow chart of Proposed System 

In proposed work,firstly we  take RGB image and split RGB 

image into red, green and blue channel. To generate a noisy 

image (with salt-n-pepper noise).Salt-and-pepper noise is a 

form of noise now and then seen on the images. It presents 

itself as lightly occurring white and black pixels. These 

density values for a pixel are maximum and minimum 

integer interval (i.e., 0 and 255 for an 8- bit image). The 

maximum value in the salt-n-pepper noise model referred to 

white pixel also called as pepper, and minimum pixel values 

referred as black pixel also called as salt.  The noise 

generation is madeby applying 0.05 noise density with the 

main (input) image and also on all channels. After noise 

generation a noisy image is created. Now for finding noisy 

pixels, a fuzzy switching median filter is used to locate 

where the noise resides in an image. The window size for 

pixel transform 3x3 is used. The algorithm is used to 

differentiate between noisy and noise free pixels. Now work 

out the pixel value for noisy through fuzzy membership 

values, and also compute their neighbor pixel through 

median filter and the experimental result stored in their 

restoration period. After this procedure with restoration 

period modify all noisy pixels. Do again this whole 

procedure. The whole comparisons are done by calculating 

SSIM and Entropy of a noisy image and denoise image. 

A. Proposed Algorithm: 

1) Consider RGB image as an NXN size. 

2) Divide an RGB image into three planes: R is red, G 

is green and B is blue. 

3) Convert the original RGB Image image into a noisy 

image by adding some noise with a varying 

density.  

4) The pixels in the noisy image are transformed to 

window of sample size 3 X 3.  

5) Identify whether each pixel is noisy or not using 

fuzzy procedure.  

6) Then the noisy pixels and noise free pixels are 

distinguished.  

7) Calculate fuzzy membership value for the noisy 

pixels.  

8) For every and all noisy pixels, calculate the median 

value of the neighboring pixels.  

9) Calculate the restoration period.  

10) Change all the noisy pixels with the equivalent 

restoration period.  

11) The above steps are to be followed iteratively for 

all pixels in the noisy image with the window size 

of 3x3. 

12) Calculate Structural Similarity matrix (SSIM) of a 

noisy image and noise-free image. 

     
                            

                            
 

Where origImg is original RGB image, distImg is 

noise-free image 

13) Calculate Entropy of noisy image and noise-free 

image. 

                      

                        

 
Fig. 2: Four Test Images 

 

(a)  (b)  (c) 

      (d)   
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B. Read Input Image and Divide RGB Image into Three 

Component: 

 
Fig. 3: Divide RGB Image into three component 

C. Add Salt-n-Pepper Noise to RGB Image: 

 
Fig. 4: Add Noise with 0.05 density 

D. Noise Free Image: 

 
Fig. 5: Restored Image (Noise Free Image) 

VI. RESULT ANALYSIS 
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Table 1:  Base System Results 
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Table 2: Proposed System Results 

 Entropyis defined randomness or disorder of an 

object. In this case, we calculate the difference 

between the noisy image and the denoised image. 

Entropy gives the information about the loss of 

features in the denoise image during the denoising 
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method by determining the power spectrum of the 

difference image. The decrease entropy is better.  

 SSIM is defined the similarities of the structures on 

the input image and the structures of the denoised 

image. Many of  test results showed that SSIM 

algorithm is more efficient on the sense of image 

quality assessment. SSIM tries to calculate the 

chance in some features of the image. Those 

features are luminance, contrast and structure. 

 
Fig. 6: Graph1. Time Comparison of Base System and 

Proposed System 

VII. CONCLUSION 

The results of the test cases showed that Median Filter 

provides reasonable denoising performance if its parameters 

are clustered properly. Corrupted images can be 

denoisedusing Median Filter with the Non-Adaptive Fuzzy 

Switching (NFSM) while their edges are preserved. Using 

NFSM filter ,we calculate membership values for spatial 

information of restored image. Theresults also showed that 

NFSM algorithm is a very effective clustering algorithm 

when a multi objective clustering process is needed. We 

reduced execution time for restored image. Previous 

approach is too time consuming because of optimization 

algorithm. The experimental result shows better outcomes 

on the basis of SSIM, entropy and execution time. 
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