
IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 2, February 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2019) – 6.248 

www.ijiset.com 

252 

A Design and Development of novel 
framework to enhance the quality of image 

using Fuzzy set based Image processing 
 

Ravikumar H.R P

1
P, Dr. Yogesh Kumar Sharma P

2
P, Raghav S P

3 

 

P

1 
PAssistant Professor, Computer Science and Engineering, SirMVIT, Bengaluru, Karnataka, 562157,India    

P

2 
PProfessor and Head of the Department , Computer Science and Engineering, JJTU, Rajasthan, India 

P

3
P Associate Professor, Information Science and Engineering, SirMVIT, Bengaluru, Karnataka, 562157, India 

 

Abstract 
Image is the most powerful way in a powerful digital era of communicating information. The visual perception of people is 
capable of acquiring, integrating and interpreting visual information.  The scientific visualization is always changing, image 
processing, which has been an active area of research for the past several decades. Image processing tasks such as 
improvement, compression, image restoration, edge detection, segmentation and recognition. The proposed approach 
enhances global and local contrast and luminosity, while maintaining color consistency. The next step is to propose a new 
and efficient edge detection framework. This framework comes from the smallest segment assimilating nucleus, whereby on 
each pixel of color image. The problem of noise reduction for denoising the images corrupted by salt and pepper noise, the 
noise adaptive information set is a medium-sized switching filter. This filter is an improved version of the fuzzy-based 
median switching filter which uses the locally effective pixel information. 
 

1.Introduction 
 

We are in the age of a fascinating visual world that manifests itself in different colours, textures, patterns, forms, 
curves, forms and artifacts of movements. Image is the most powerful way in a powerful digital era of 
communicating information. The visual perception of people is capable of acquiring, integrating and interpreting 
visual information around us. But the interpretation of visual information embedded in a machine image is a 
challenging task. Because scientific visualization is always changing, image processing, which has been an 
active area of research for the past several decades, must be understood[1]. In addition, computer capacity, 
display quality and storage device size allowed the use of imaging technologies at very reasonable cost and led 
to the development of new algorithms. Image processing involves the analysis and application of certain 
operations for digital image manipulation. This applies to images with following objectives:  
 
1. The quality of the image is improved for human interpretation  
2. The image is further processed in various applications for computer interpretation. 
 
Due to the increasing effects of computational techniques, it is only used in a wide range of applications. For the 
analysis of various components, industrial applications use imaging technology. Remote sensing applications 
such as satellite prediction and weather prediction use images to predict various conditions. All anatomic 
structures can now be visualized in the field of medical imaging and physicians can be assisted in diagnosis. 
Fingerprints, faces and other biometrics are processed in forensic applications to identify criminal offenders[2]. 
Multimedia communications, analysis of the traffic scene, protection, acoustic imaging, astronomy and material 
sciences can other important applications.  
 
1.1. Fuzzy-set Image Processing 

An image has various types of uncertainty like randomness, vagueness/smoothness and ruggedness. The fuzzy 
set theory can better deal with inherent grey levels imprecision, object geometry and edge definitions or the 
representation of knowledge[3]. If these inaccuracies or uncertainties are resolved through clear formulas of the 
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image processing steps, valuable data may be lost that might affect the following processing phases. Therefore it 
is necessary to ensure that the ambiguity and vagueness associated with the values of the intensity of an image 
are considered when processing any type of image consisting of grey levels (or information sources values in the 
context of the information set theory).  
 

Fuzzy set image  processing transforms the image from a spatial domain to a floating domain where it 
is represented as a set of floating individuals (pairs) each with an affiliate function denoting a certain level of 
grey.  

 

 
Figure 1 : Block diagram of Fuzzy set based image processing[4] 

 

Figure 1 shows the block diagram of the Fuzzy set based image processing. Fuzzification is the first 
step in the transformation of an image into a fuzzy domain in the space domain. In fluctuating the image, it is 
extremely important to select appropriate membership functions. A membership feature shows some degree in 
which each element that satisfies a certain property in the fuzzy set has a certain association[5]. Expert 
knowledge and theory in the relevant field help to modify the selected membership value. The final step is 
defusing the fusing image into the spatial domain.  
 

1.2. Information Set based Image Processing 
 

The concept of fuzzy set does not meet the limitation of the property which changes in time or space. In 
addition, expressing an element's membership function in the fuzzy set is subjective unless the property's 
distribution is well defined. We go over flawless image processing in this thesis and replace it with image 
processing based on information. The membership function can be defined objectively by means of information 
sets in respect of a reference value that can be maximum, average or average for just a few. 
 

The concept of the set of information comes from the fact that in an entropy function it represents 
uncertainty. This incertitude in the fuzzy set, which is inherent in any image consisting of pixel intensities (gray 
levels/color) or source values, can be found when the scale of a fuzzy set is extended to information. Any source 
of information like signs, images, texts or videos, etc., can create a fuzzy set, although we focus on a picture and 
related tasks. In order to form an information set, the pixel intensities in an image can be treated as the 
information sources value[6]. The source value and its membership function value are regarded as a pair by a 
Fuzzy set, while the information value connects them as a single entity called information value. The 
information set is a set of these values. Images could possibly or probabilistically have inherent insecurity. The 
Hanman-Anirban entropy function can be used to quantify both types of uncertainty in pixel intensities and 
associated membership function values, which constitute a fuzzy set[7].  
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The number of fuzzy applications has significantly increased since the concept of fuzzy set was introduced. By 
using linguistic variables to display color and other variables, complex relationships are characterized by fuzzy 
algorithms that deal with inaccuracies and vagueness in the processing of images with fuzzy conditional 
statements[10]. The sparse theory in the processing of images a new impetus through the provision of a 
powerful instrument for dealing with imprecise data and efficiently managing image uncertainty[11][12]. The 
fluid-based technology[13] has been more efficient for improved low-contrast imagery compared to 
conventional methods. Fuzzy-based edge sensors have also shown a superiority in edge detection of rims from 
bright images over conventional edge operators. The downside of the fugitive theory, however, is that 
membership is central to numerous operations alone.  

 
In the area of image recovery, face recognition and gaits, this concept has already been applied 

successfully[14]. We are therefore driven to develop certain techniques for image processing based on the fuzzy 
set concept which is based on the uncertainty of the entropy function of Hanman-Anirban[15]. This entropy has 
an exponential gain function in polynomial form, which includes a few parameters, to represent distributions 
such as exponential and Gaussian types that underlie the property / attribute values, which in the context of set 
theory are known as the source of information.  
 
 

2. Literature Survey 
 

The Literature survey of this research are divided into four parts they are as follows : 
1. Image Enhancement.- Underexposed  images. 
2. Image Enhancement.- Overexposed  images. 
3. Edge Detection. 
4. Impulse Noise Reduction.  

 
2.1 Image Enhancement.- Underexposed  images 
 

Exposure is one of the key factors in determining the image quality. Exposure refers to the amount of 
light reaching the sensor in digital photography. The reception of light is dependent on the lens openness and 
digital camera's shutter speed. Open means the size of the lens opening. A longer opening of the shutter means 
that there is more light in the image and it becomes brighter. A short shutter opening means that the picture 
becomes darker with less light. The shutter speed is the lens opening time the camera lets light. The shutter 
velocity also affects the movement blur. While all digital and mobile cameras provide automatic and manual 
exposure values, the images acquired continue to suffer from poor contrast due to the position of the light source 
and inadequate or excessive illumination conditions. When a scene is captured at different times of the day, 
pictures depending on the cover of the cloud or extreme sunlight are subject to varying light conditions. This is 
made underexposed or overexposed by varying exposures on the photograph [16]. The picture is called the 
underexposed picture by minimal light.  

 
The quality of the images obtained is therefore responsible for the camera features and settings as well 

as the surrounding light conditions. In order to improve the quality of the images acquired, it is necessary to 
develop methods. Improving the image is an image processing pre-processing task. It is used to improve the 
visual quality of a picture by highlighting some indicators in order to extract the details of a degraded picture. It 
modifies the image's pixel values to make it more visually pleasant for the changed image. In addition to 
enhancing the visual appearance, improved images are also available for further analysis for many computer / 
machine vision applications [17]. The field of image enhancement is advantageous for pattern recognition, 
biometrics, biomedical systems, physician-imaging and monitoring systems, driver assistance systems, roads 
and road signs in cloudy, rainy and stormy conditions. As imaging technology is available and cost-effective, 
efficient and rapid improvement methods for such applications need to be developed.  
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The techniques of image development are essentially classified into the techniques of the space domain 
and frequency domains[18]. The techniques of space image enhancement, like gray level transformations, 
histogram equalization, stretching of contrast, smoothing of images, etc., modify directly the pixel values. Due 
to its easy implementation, these techniques are more popular. Fourier transforms the frequency domain 
techniques for various tasks. Working with Fourier transforms for a large image takes time, therefore, it is not 
appropriate to process it in real time. Histogram Equalization technique (HE) is the most commonly used 
technique for spatial domain improvement of contrast. It expands the dynamic range and low computer 
complexity of the enhanced image.  

 
However, the local image brightness information can not be maintained and sometimes improves 

unnaturally. Several HE techniques have been proposed to overcome this problem[25][29]. The automatic 
increase of contrast [19] proposes another histogram-based improvement technique called gray-level grouping 
(GLG). Three attributes of color images must be taken into account: hue, saturation and intensity. The 
HEechnique generalizes the gray-scale image improvement to easily color images. Although no application for 
color images was shown[20].  

 
Nikolova and Steidl suggested an improved and computer-fast preservation technology for color 

images in order to expand this technique [21]. All these techniques process image histograms and do not 
consider vagueness in the form of imprecise borders and insecurity in the various intensities. The image 
characteristics are more subjectively expressed using the inherent, inexact, uncertain theory that handles 
ambiguous situations. Since Pal and King [22] introduced a Contrast Intensification (INT) operator, the image 
processing that was based on the fuzzy theory has attracted many researchers ' attention. Russo and Ramponi 
have framed IF-THENELSE rules on image improvement and rule-based filtration of blurred and bruised 
images[23] [24].  

 
Based on maximum fuzzy entropy, Cheng et al.[ 25] have developed a fuzzy contrast enhancement 

algorithm. For contrast enhancement in various applications such as mammograms, satellite images and color 
night pictures, the applicability of fuzzy based approaches is shown[26][27]. A new intensification operator 
(NINT) for improving low contrast image through Shannon's entropy function has been proposed by Hanmandlu 
et al.[26]. A generalized intensification operator (GINT) is introduced to further improve this situation. The 
parameters of GIN T are calculated by minimizing the fuzzy entropy of Shannon in relation to the proposed 
quality factors[28]. This procedure has been further enhanced by a change in image intensity and saturation 
values to enhance the over-exposed images[29]. The member functional parameters used are calculated using 
bacterial foraging techniques to optimize the objective function which includes entropy, contrast and visual 
factor.  

By selecting different membership functions, this method changes differences in pixel gray levels in 
the local neighborhoods. This work has been supplemented by fuzzy sets along with HE techniques to improve 
images of the low contrast and a modified brightness technique called dynamic fuzzy histogram equalization 
[30]. Recent studies have shown that the fuzzy technology improves image performance over conventional 
histogram-based techniques . Hasikin and Isa[31] also suggested a fluctuating technology to deal with low-
contrast and non-uniform imagery. For the purpose of learning the parameters necessary for image 
enhancement, different researchers have been using the developmental methods such as genetic algorithms, 
bacterial forage (BF), anti-colony optimisation (ACO) and particle swarm optimisation (PSO) [32]. In terms of 
success rate and solution quality, PSO performs better than ACO but takes a bit more processing time[51]. In 
order to optimize objective performance, Verma et al.[33] have applied ACO and compared the results to those 
of BF technique [ 34].  

 
 

The previous fuzzy-based method for improvement[34] to be modified by using the information-set concept as a 
result of the colors of a fluid-setting Hanman-Anirban entropy function being uncertain. So, by defining the 
information set, we have applied this concept to the underexposed images  
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Proposed Methodology for Image Enhancement 
 

RGB images are converted to HSV color space to decouple the acromatic and chromatic information and 
maintain the colour distribution of the original image for the colored and underexposed enhancement of the 
image. Exposure value (EV) determines the extent of underexposed exposure. Apply Gaussian membership 
function to the intensity component (V) of this model. The Global  Intensification (GINT) is developed and is 
used for modification of Gaussian MF values [37]  based on the sigmoid function with a crossover and 
intensification parameter. The quality factor) (and then the visual factor) (shall be defined using a new objective 
measure, called a contrast information factor. A fuzzy entropy function is developed which takes care of the 
insecurity of the Gaussian MF values. A goal of this research to optimize the fluid entropy of the visual factor. 
Use PSO to learn both crossover and intensification parameters. Finally, defuzzing transforms the fluent domain 
into a spatial domain and the image appears in RGB color.  
 

 

2.2 Image Enhancement.- Overexposed  images. 

 
Many investigators tried to improve the underexposed images [38,39]. The over-exposed images can not be 
improved by all these techniques. The pixels of high intensity should be compressed and the pixels of low 
intensity left unchanged or boosted in order to enhance an over-exposed imagery. The histogram is grouped into 
the higher gray levels in an over-exposed image and is narrow. The histogram-based techniques for improving 
contrast proposed so far have no positive effect on the overexposed images[26]. Improving over-exposed 
colored pictures in order to recover chromatic information that is harder to obtain than achromatic information 
in gray images is the main challenge in image processing. The stroke-based GUI tool was used with a high 
dynamic range image hallucination, for the enhancing of both under and over-exposed regions, by identifying 
patch texture and transferring it to a degraded area under different light conditions.  
 
Some literature methods have employed highly dynamic algorithms for lightness and color correction for the 
enhancement of only over-exposed images. These algorithms do not produce results of quality when the image 
is overexposed. The Fuzzy set theory is very helpful for the representation of the inherent uncertainty in the 
information in the image and is applied successfully to image improvement problems [12, 15, 36] by reducing 
pixel intensity distribution uncertainty. In order to enhance overexposed images, the algorithms developed by 
Hanmandlu etc. [39] are expanded. The fugitive contrast measures such as the quality factor and the visual 
factors for the desired appearance of images are defined in these papers. These fuzzy algorithms are modified 
with Ant Colony Optimization[ 48] after the image has been divided into three areas: underexposed and 42 
mixed and overexposed. The improvement is carried out without disturbing the mixed area by selecting different 
membership functions for the underexposed or overexposed areas.  
 

 

To change the fuzzy approach by using the information set concept to enhance the overview images comes from 
the desire to modify. Improving color images involves more complexity than improving gray images. HSV color 
model is chosen so that the achromatic and color information is decoupled and the color distribution of the 
original image is retained.  
 

Methodology for Image Enhancement 
 

It involves fluzzing and stepping up the intensity as well as saturation) (elements of the color model Hue, 
Saturation and Intensity). Changes to intensity values alone) (can not give the image the pleasant characters for 
the overexposed images. A highly over exposed image contains very little information because of the very small 
or nearly nil differences between the next gray levels. The permanently damaged area is the part of the image 
area where all pixels have the highest gray levels.  
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In this case, there can be no improvement simply by working on the gray levels. The saturation component of 
the image can be partially solved. By increasing saturation values, certain information can be gathered from the 
degraded areas of the image and the pleasure is thereby brought to light. The approach proposed demonstrates 
the efficiency of the information set theory for the improvement of the overexposed image. This approach, the 
color model is selected to maintain the enhanced image's color composition. Gaussian, triangular and V-
component mf are selected and modified according to parameters by a power law transformation operator. By 
optimizing a new objective function. To perform the quantitative analysis, information is defined based on 
measures such as streamlined entropy, contrast data factors and visual factors. These measures reflect true image 
quality and match human visual assessment characteristics reflected in the mean opinion score (MOS). This 
measures are also appropriate.  
 
2.3 Edge Detection 
 

Edge detection is one of the major image segmentation problems. It is the process by which sharp 
discontinuities are identified and located in gray, color, or digital image texture. This requires the detection of a 
set of connected pixels at the borders of both regions with their respective pixel intensities differences. It 
simplifies image analysis by reducing the quantity of data for high-level image treatment tasks, for example by 
identifying the features.  Edges can therefore be used to estimate boundaries and segment the scene. They can 
also be used in multiple images of the same scene to find the corresponding points. For example, in the image 
there is a fingerprint, the face aspect of a human being and the form of an object.  

 
The precise determination of the borders and efficiency in the application of these procedures are two 

major aspects of an edge detection algorithm. Noise that causes erroneous borders is one of the major obstacles 
for the edge detection. Inaccuracies in the edge detection affect the outcome of the following image processing 
tasks such as object identification, motion analysis, extraction of features, region segmentation, image recovery, 
data coding and data hiding.  
 

In the past, several algorithms were created to remove an image's edges. The fundamental idea is the 
identification of discontinuity or a significant change in intensity. This method of locating the rims normally is 
calculated on the intensity gradient of a full picture by detecting the local maximum or minimal of the first-order 
derivative. These approaches include Gaussian detectors for Canny, Robert, Prewitt, Sobelian Edge detector s 
[7]. However, the presence of noise in an image in practice makes the results of derivative operators 
unpredictable. Assimilating Nucleus Smallest Univalue Segment is one of the widely used non-derived edge 
detection methods and detects the borders and corners by calculating the same area of brightness around each 
center pixel [52]. This detector can distinguish both corner and edge pixels by using different threshold values. 
This detector has however the inconvenience of creating thick corners while ignoring the weaker corners.  

 
 Over the years, numerous soft-computing techniques have developed quickly. In another strategy, 
fluid-based reasoning was also used for edge detections where the digital pictures were segmented into regions 
using a 3-digit binary matrix floating with no threshold[20]. Different fluid-based algorithms are proposed in 
[29]. It is noted that the traditional techniques of noise sensitivity and the detection of image details are superior 
to fluctuating approaches.  
 

Bio-inspired rim detection techniques based on fuzzy logic have gradually also received great interest. 
In conjunction with the ACO for edge detection [37], the Fuzzy derivative technique was used. An algorithm for 
edge detection was developed with another biologically inspired edge detector[38], using both bacterial forage 
and ACO probabilistic derivative technology. These algorithms were not good for bright pictures. For images 
that were corrupted by noise, the fuzzy derivative and bacterial foraging algorithm were proposed to use a new 
detection technique[39]. However, to remove noise before edge detection, a separate algorithm is needed first. 
In contrast, a genetic 62 edge-detector programmed by combining different Gauss filters was used to 
automatically search edge pixels. The use of an extensive training dataset has limited time consumption.  
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Lucy techniques and bio-based edge detectors [39] can produce better results when applying non-
derived techniques such as SUSAN. Histogram fuzzification of the USAN area produces fine borders. Different 
membership features (MF) like the Gaussian Member State Feature (GMF) have been modified. Mittal et al. 
have reviewed various techniques of color edge detection [35]. The monochromatic and vector-based techniques 
are two main types : 

 
1. A single color channel is processed separately in a monochromatic basis. 
2. Then the individual results are combined [32], while the color color Information as color 

vectors is processed in vector based techniques 
We used the previous technique by using the computer-consuming RGB color space.  
 

 

SUSAN technology is used to address the uncertainty introduced when removing the border 
information from images. Fuzzy set theory uses the membership functions to represent a vagueness present in 
the image while the information sets try to present the total uncertainty in an image by linking the source of the 
information (any property / attribute) with the corresponding Median Fuzzy value. We are therefore motivated 
to apply this theory to a non-derivative SUSAN edge detector with good localization features for the removal of 
fine borders.  

 
Methodology for Edge Detection 
 

The edge detection algorithm is applied in the proposed approach separately on the three components 
of the RGB color range. USAN histogram is fuzzified using the Gaussian symmetric member feature modified 
by the sigmoidal member feature. The choice and parameter of a suitable member function is vital for the edge 
detection success. The information sets that provide the ideal crossover parameter for the optimal edge map are 
used for a new edge strength meter. Finally, the edge maps obtained from each component are combined to 
obtain the resulting image of the edge.  
 
2.4 Impulse Noise Reduction in the Image 
 

During acquisition, transmission or retrieval from storage media, pulse noise is often introduced in 
pictures. This noise causes random color or intensity variations in a picture. Depending on the variation of 
intensity, there are two kinds of pulse noise:  

 
1. The fixed value pulse noise, also referred to as salt and pepper noise with either the maximum 

or minimum picture range intensity, and 

2. Random valued impulse noise, where the noise can have any random value in the dynamic 

image range.  

Both of these noise types cause data loss, Degrade image quality and lead in future image processing 
tasks to the undesirable effects. Therefore it is necessary to remove noise from acquired images with an 
effective filtering algorithm so that significant information can be conveyed [28]. The main requirement of the 
filter algorithm is that the noise in the dynamic range can be removed. In addition, the noisy pixels and the 
noise-free pixels must be differentiating. In order to ensure that the restored pixel is near the original, the 
filtering algorithm should preferably attempt to change only the noisy component. The majority of existing 
filtering algorithms can not remove the noise from moderate to higher noise levels. Novel algorithms for the 
reduction of impulse noise especially with higher noise densities must therefore be developed. Our effort in this 
proposed research is limited to the filtering of salt and pepper noise, which is the most common noise.  

 
The standard nonlinear filtering method used for salt and pepper noise is a common technique [1]. It 

retrieves the image by replacing each pixel with a median of the intensity values in the filter window selected, 
whether it is a noisy pixel or a noise free pixel. In literature where impulse noise is detected before filtering and 
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only the noisy pixel is modified by median value and noiseless pixels are left unimpacted [33],[34] the 
switching median filter and the adaptive median filter (AMF) is suggested to overcome this drawback. Another 
adapted median filter called the progressive median filter (PSMF) is used gradually for both impulse noise 
detection and filtering. Different other forms of modified medical filter, such as multi-state median filter, a 
median filter based on the information of the homogeneity[99], a filter based on convolution and a compressed 
sensing based filtering[ 100] have been proposed in literature.  

 
While these filters do better than the standard median filters, they can not correct all noisy pixels with a 

high density of noise. Mathematical morphologies such as Opening Sequence (OS) filters and the median and 
morphological filter (MMF) [24] have proposed that the performance of these filters is better than decision-
based filters to remove high-density Impulse Noise. The efficient weighted average (EWA) filter , using the 
correspondence of neighboring pixels as a basis for restore the corruption in pixels. The filter measures the 
weight of the corrupted and uncorrupted pixels according to their relative positions. This filter performs other 
famous methods and is found to be suitable for applications in real-time. In order to detect impulsion noise, a 
modified median filtering procedure was followed  by an optimisation approach called genetic expression 
programming (GEP). The filter is solid to filter high noise density but at the expense of more complex 
computing and time.  

 
Apart from adaptive median filters for switching, decision based and morphologic or weighed, fuzzy 

filters have different literature capabilities for noise reduction such as the fuzzy rule based filters , Symmetric 
triangular fluid-centered filters and four variants of fluid-classic filters  and a tunable filter using member filters. 
An adaptive media filter with the use of the fuzzy-set concept is referred to as the FWM ( Fuzzy weigthed 
median), which assigns larger weighted pixels to more correlated pixels on the basis of local pixel intensity 
statistics. This enables FWM to maintain the correlation between pixels in a window while retaining image 
details and to attenuate the pulse noise. 

 
The increasing significance and applicability of fluid filters for current classical filters demonstrate 

their usefulness and efficacy in the removal of noise. Current filters by using fuzzy reasoning are used to correct 
the noisy pixel detected by means of the Fuzzy Switching Median filter (FSM). The size of a filtering window is 
enlarged according to the local noise density of salt and popper, a recursive fluctuating median adaptive filter 
called adaptive fluid-swing media noise adaptive filter is proposed. This filter uses furious arguments in order to 
deal with the insecurity in a window's local information. Depending on the fugitive membership values, the 
noisy pixels are replaced[29].  

 
Many fuzzy filters perform well to eliminate the noise of impulses from color images [19][ 21]. In a 

two more phase fumigation based color filter, impulse noise is reduced while the details and texture are 
preserved [22]. This filter uses the RGB color model's fuzzy gradient values and fuzzy reasoning.  

The fuzzy filter made up of 2 subfilters based on the interaction between the colorful  RGB 
components. The first subfilter calculates the distances between the central and the surrounding pixels ' color 
components. The second subfilter corrects pixels. Thus, in the proposed filter, RGB color model is used when 
the noise of salt and pepper in color images is removed [23].  

 

 

The aim is to amend the fuzzy filter algorithm by using information sets from fuzzy sets using the 
entropy function Hanman-Anirban. The fuzzy approaches used to date have certainly produced better results. 
The local characteristics can not be detected in a noisy image due to this disadvantage. Information sets that can 
be used to link these feature values (intensity) with the associated  values from the fuzzy sets.  
 

Methodology for Impulse Noise Reduction in the image 
 

This study proposes the introduction of the NAISM (Nuise Adaptive Information Median) filter 
inspired by the NAFSM (Nuzzy Noise Adaptive Switching Median) filter. The NAFSM filter does not handle 
images of excess black or white pixels on their background. Because the square filter window does not have any 
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other intensity than the impulse noise, each pixel is restored to the median value which can be black with white 
or vice versa.  

 
The filtering algorithm must effectively restore the intensities in the image's color components for color 

images. The information provided in the noise free pixels of the three channels of RGB color model must be 
used effectively in order to achieve this goal.  
 

3. Objective 
Using theory information set to develop new algorithms for enhancing images, edge detection and 

noise reduction. Improved picture contrast, improved exposed images, noise removal and details are some of the 
principal image processing operations discussed in this study. Also used in the proposed image improvement 
work is Particle Swarm Optimization (PSO) for objective parameter learning.  
 

4. Methodology 
 

The pixels in an image differ greatly in the intensity values, which indicate uncertainty. It is necessary 
to properly address the modeling of this uncertainty. This uncertainty is addressed by the theory of recent 
information sets. Further improvements in the quality of digital images can be achieved in the image processing 
domain through the application of information set theory which extends the field of fuzzy set theory. There is a 
brief exposure before the problem formulation can be invoked here. The data source values are combined within 
an entropy framework in order to provide a uncertainty or information value measure in this proposed research.  

 
1. Information Sets Formulation: Information set using these values is formulated. The information set 

goes beyond the fog set by determining the uncertainty related to the source of information (or 
attribute) values of the fog set. Different actions are proposed in this work using this information to 
achieve the necessary goal. 

2. Defining Contrast Information Measures : A suitable measure of image quality is required to match 
human perceptivity. For this purpose, we have formulated quantitative measures based on the 
information set theory, like contrast information, quality factor, visual factor and fuzzy entropy.  

3. Objective Function Formulation : The objective function is framed on the base of the information set 
by the visual factor and entropy. Optimisation of particle swarm (PSO) shall be used by varying the 
parameters of unknown membership parameters of the underexposed and overexposed images.  

4. Edge strength factor: The edge strength factor is derived using edge information values to remove the 
edges from color images. Edge strength factor The rim strength factor enables the optimum crossover 
value for the sigmoidal member function used to be calculated.  

5. Formulate effective filter information : The actual weighing factors to be applied in the median filter 
in order to correct the central noisy pixel of the selected filtering window provide an effective 
information parameter based on the information set.  

 

5. Conclusion 
 

Image processing is of vital importance for a range of applications such as multimedia communication, 
remote sensing, astronomy, medical imaging and satellite imaging. In many applications, image processing tasks 
such as improvement, compression, image restoration, edge detection, segmentation and recognition are of 
immense use. Some extensive image processing problems will be addressing in this research.The usage of 
"Information Set Theory," which expands the scope of fuzzy sets by representing the uncertainty in the values of 
the attribute/property with use the entropy function of Hanman-Anirban. Each element in a fuzzy set is a 
combination of the source value and the value of the information, while each element is a value in the 
information sets. The theory of information set is used to solve problems in images processing, in particular, the 
improvement, edge detection and noise reduction of the image underexposed and overexposed.  

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 2, February 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2019) – 6.248 

www.ijiset.com 

261 

 
Initially the underexposed technique of image enhancement and the overexposed improvement of the 

image are introduced. In order to highlight the important image features of the HSV model, the saturation and 
value (intensity) components are selected, by reducing uncertainty in the distribution of image intensities using 
the set of information. For contrast information, quality and visual factor that indicate how much progress has 
been achieved, new measures based on data sets are proposed. Based on these measurements the objective 
function is formulated which is optimized with particle swarm optimisation to learn unknown member 
parameters for the fuzzification functions. The improvement results are compared with other methods.  

 
The proposed approach enhances global and local contrast and luminosity, while maintaining color 

consistency. The next step is to propose a new and efficient edge detection framework. This framework comes 
from the smallest segment assimilating nucleus, whereby on each pixel of color image, a circular mask of 37 
pixles is placed to calculate the neighboring pixels The center pixels have similar luminosity. An information 
sets edge strength measurement is suggested that optimizes the positioning of solid edges.  

 
Finally, there is a problem of noise reduction. For denoising the images corrupted by salt and pepper 

noise, the noise adaptive information set is a medium-sized switching filter. This filter is an improved version of 
the fuzzy-based median switching filter which uses the locally effective pixel information. The process of 
filtering involves the identifying and removal of noisy pixels according to an adaptive switching criterion. This 
filter can handle low and high noise densities. The image details can also be better preserved than current filters. 
The experimental results reveal that, in comparison to certain existing techniques, the information based 
technique proposed results in qualitative and quantitative analysis encourage.  
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