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Abstract: Among the many applications of image processing, which are being investigated extensively by researchers 

at present, noise removal from digital images is one of the most interesting. The criticality of noise removal from digital 

images has increased in recent years with the advent of modern high-speed communication networks. Multimedia 

processing has emerged as a major thrust area due to the availability of high bandwidth for users. The current paper 

proposes an effective novel method for de-noising digital images. Types of noise commonly affecting digital images, 

and standard techniques used to de-noise digital images are discussed in brief, before demonstrating the superiority of 

the proposed median filtering method. The method is found to be more effective than many of the standard methods 

available.   
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I. INTRODUCTION 

 

The contamination of digital images with noise is a significant problem in the modern context, due to focus on 

enhancement of multimedia content accessible by users. Image noise can be defined as the random variation of 

brightness or colour information in images produced by the sensors and circuitry of a scanner or digital camera. 

Different types of noise can affect digital images. Of the many types, the focus of the present work is on salt-and-

pepper noise and speckle noise. The proposed scheme seeks to minimize these two types of noise, since they are two of 

the hardest types of noise to remove from an image, when present in a conjugate manner. 

The paper is arranged in the following manner. Section II presents a survey on the different types of noise removal 

algorithms inclusive of the proposed scheme. Section III shows the simulation results and presents discussions on the 

results obtained. Section IV concludes the paper. 

 

II. LITERATURE SURVEY 

 

The removal of noise from multimedia content has remained a relevant problem, which has gained in importance in 

recent years due to the proliferation in available multimedia content [1]. As a result, many researchers have worked on 

finding pixel modification-based solutions to enable the removal of noise from digital content [2]. Some researchers 

have worked on modification of noisy pixels for improving the quality of noisy digital images [3]. 

 

Among the various noise mitigation techniques explored, edge detection based methods have been preferred by many 

researchers for their relative simplicity and effectiveness. Multiple groups of researchers have extensively surveyed the 

major edge detection techniques commonly used by researchers [4] [5] [6]. The comparative performance analysis of 

edge detection algorithms has been conducted in recent times in [7]. Among edge-detection algorithms, the Canny 

filtering technique has been proved to be effective in terms of requiring lesser amount of data as well as preserving 

edge features with low susceptibility to noise corruption [8]. Canny filters have been observed to outperform Sobel and 

Roberts filters in terms of noise performance and edge detection capabilities [9]. Other algorithms have also been 

proposed in recent years for performing efficient edge detection for digital images [10]. Investigative studies on the 

mathematical nature of standard edge detection algorithms have also been conducted in recent times [11]. 
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An alternative to edge detection based denoising is the application of a histogram-based technique for noise removal. 

Median filtering techniques have also proved to be effective in recent times, however their noise handling capabilities 

are limited in comparison to histogram-based schemes [12]. Consequently, the paper outlines a histogram-based 

method for denoising of digital images. The proposed method is able to handle both low and high frequency noise to an 

appreciable degree.    

 

III.  PROPOSED SCHEME AND RESULTS 

 

For noise mitigation of colour images, many types of schemes exist. For measuring the success of the different 

schemes, colour maps are often used, as illustrated in Figure 1 below. 

 
Fig. 1  Colourmap of original and noise filtered images 

 

Initially, for the image selected, Canny edge detection and median filtering and applied in Figure 2 below. 

 
Fig. 2 Original and Canny/median filtered images 

 

Histogram basically gives an accurate representation of the distribution of numerical data; hence accuracy of the 

technique is greater than the previous techniques, for colour images. The corresponding algorithm is outlined in Figure 

3 below.  

 

ORIGINAL IMAGE  RED CHANNEL IMAGE GREEN CHANNEL IMAGE

BLUE CHANNEL IMAGE GRAY SCALE IMAGE CANNY FILTER IMAGE

NOISY IMAGE MEDIAN FILTERING IMAGE



IJIREEICE 
ISSN (Online) 2321-2004 

ISSN (Print) 2321-5526 

 

International Journal of Innovative Research in 
Electrical, Electronics, Instrumentation and Control Engineering 

 
Vol. 7, Issue 12, December 2019 

 

Copyright to IJIREEICE                                                   DOI  10.17148/IJIREEICE.2019.71205                                                           35 

 
Fig. 3 Algorithm combining Canny and histogram based filtering 

 

The output achieved for the histogram-based technique is illustrated in the following Figure 4. 

 

 
Fig. 4 Original and Histogram filtered images 
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The histogram-based filtering returns an image which is only 2.25% dissimilar to the original image. Therefore, it is 

seen that the histogram-based filtering technique is quite effective in denoising images corrupted with both high and 

low frequency noise.  

 

IV. CONCLUSION 
 

The present paper has outlined a histogram-based filtering technique for denoising of digital images. The technique is 

shown to be quite effective. In future, the technique can be modified by combination with any state-of-the-art machine 

learning technique, such as Convolutional Neural Network or Support Vector Machine algorithms. 
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