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Abstract 
 

In the digital media communication restoring an image plays a vital role in 

Image processing domain which provides the systematic way of novel 

implementation towards real-time data with different level of implications. 

Our experimental setup initially focuses with images with periodic noises. 

This paper perform a detailed study of band rejection filter schema towards 

variant effect of periodic noisy image in the field of image processing which 

can be carried out with expected optimal output strategies. We will implement 

our experimental image restoration techniques with real time implementation 

of object representation in the motive of Personal profile Domains such as an 

image clarity required for a profile image. We will also perform algorithmic 

procedural strategies for the successful implementation of our proposed 

research technique in several sampling domains with a maximum level of 

improvements. In near future we will implement the Optimal Image 

Restoration techniques for the de noising structure of images domain. 

 

 

Introduction 
Image restoration is to restore a degraded image back to the original image while 

image enhancement is to manipulate the image so that it is suitable for a specific 

application. 

     The image degradation model is descrobed by using the formula, 

     ),(),(),(),( yxyxhyxfyxg   

     where h(x,y) is a system that causes image distortion and h(x,y) is noise. 

 

Band Reject Filter 

A Band Reject filter is used to eliminate some frequency components.The basic types 

are ideal, butter worth and gaussian which filters the specific bands based on their 

defined intensive values. 
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Figure 1: Ideal, Butter Worth and Gaussian Band Reject Filter Schema 

 

     The image method of filter design determines the properties of filter sections by 

calculating the properties they have in an infinite chain of such sections. In this, the 

analysis parallels transmission line theory on which it is based. Filters designed by 

this method are called image parameter filters, or just image filters. An important 

parameter of image filters is their image impedance, the impedance of an infinite 

chain of identical sections. 

     The basic sections are arranged into a ladder network of several sections, the 

number of sections required is mostly determined by the amount of stop 

band rejection required. In its simplest form, the filter can consist entirely of identical 

sections. However, it is more usual to use a composite filter of two or three different 

types of section to improve different parameters best addressed by a particular type. 

The most frequent parameters considered are stopband rejection, steepness of the 

filter skirt (transition band) and impedance matching to the filter terminations. 

     Image filters are linear filters and are invariably also passive in implementation. 

 

 
 

Figure 2: Image Restoration Schema 

 

     Image noise is random (not present in the object imaged) variation of brightness or 

color information in images, and is usually an aspect of electronic noise. It can be 

produced by the sensor and circuitry of ascanner or digital camera. Image noise can 

also originate in film grain and in the unavoidable shot noise of an ideal photon 

detector. Image noise is an undesirable by-product of image capture that adds 

spurious and extraneous information. 

     The original meaning of "noise" was and remains "unwanted signal"; unwanted 

electrical fluctuations in signals received by AM radios caused audible acoustic noise 

("static"). By analogy unwanted electrical fluctuations themselves came to be known 

as "noise".
[1]

 Image noise is, of course, inaudible. 
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     The magnitude of image noise can range from almost imperceptible specks on a 

digital photograph taken in good light, to optical and radio astronomical images that 

are almost entirely noise, from which a small amount of information can be derived 

by sophisticated processing (a noise level that would be totally unacceptable in a 

photograph since it would be impossible to determine even what the subject was). 

     An image is a picture, photograph or any other form of 2D representation of any 

scene.
[20]

 Most algorithms for converting image sensor data to an image, whether in-

camera or on a computer, involve some form of noise reduction. There are many 

procedures for this, but all attempt to determine whether the actual differences in pixel 

values constitute noise or real photographic detail, and average out the former while 

attempting to preserve the latter. However, no algorithm can make this judgment 

perfectly, so there is often a tradeoff made between noise removal and preservation of 

fine, low-contrast detail that may have characteristics similar to noise. Many cameras 

have settings to control the aggressiveness of the in-camera noise reduction. 

     A simplified example of the impossibility of unambiguous noise reduction: an area 

of uniform red in an image might have a very small black part. If this is a single pixel, 

it is likely (but not certain) to be spurious and noise; if it covers a few pixels in an 

absolutely regular shape, it may be a defect in a group of pixels in the image-taking 

sensor (spurious and unwanted, but not strictly noise); if it is irregular, it may be more 

likely to be a true feature of the image. But a definitive answer is not available. 

     This decision can be assisted by knowing the characteristics of the source image 

and of human vision. Most noise reduction algorithms perform much more aggressive 

chroma noise reduction, since there is little important fine chroma detail that one risks 

losing. Furthermore, many people find luminance noise less objectionable to the eye, 

since its textured appearance mimics the appearance of film grain. 

     The high sensitivity image quality of a given camera (or RAW development 

workflow) may depend greatly on the quality of the algorithm used for noise 

reduction. Since noise levels increase as ISO sensitivity is increased, most camera 

manufacturers increase the noise reduction aggressiveness automatically at higher 

sensitivities. This leads to a breakdown of image quality at higher sensitivities in two 

ways: noise levels increase and fine detail is smoothed out by the more aggressive 

noise reduction. 

     In cases of extreme noise, such as astronomical images of very distant objects, it is 

not so much a matter of noise reduction as of extracting a little information buried in a 

lot of noise; techniques are different, seeking small regularities in massively random 

data. 

     Image processing usually refers to digital image processing, but optical and analog 

image processing also are possible[3] This article is about general techniques that 

apply to all of them. The acquisition of images (producing the input image in the first 

place) is referred to as imaging[4]. 

     Closely related to image processing are computer graphics and computer vision. In 

computer graphics, images are manually made from physical models of objects, 

environments, and lighting, instead of being acquired (via imaging devices such as 

cameras) from natural scenes, as in most animated movies. Computer vision, on the 

other hand, is often considered high-level image processing out of which a 
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machine/computer/software intends to decipher the physical contents of an image or a 

sequence of images (e.g., videos or 3D full-body magnetic resonance scans)[5]. 

     Image restoration is the operation of taking a corrupted/noisy image and estimating 

the clean original image. Corruption may come in many forms such as motion 

blur, noise, and camera misfocus. Image restoration is different from image 

enhancement in that the latter is designed to emphasize features of the image that 

make the image more pleasing to the observer [7], but not necessarily to produce 

realistic data from a scientific point of view. Image enhancement techniques (like 

contrast stretching or de-blurring by a nearest neighbor procedure) provided by 

"Imaging packages" use no a priori model of the process that created the image [8]. 

 

 

Proposed Methodology-The Imaging Model 
Removing periodic noise form an image involves removing a particular range of 

frequencies from that image. Band reject filters can be used for this purpose.An ideal 

band reject filter is as follows: 

 

 

 

 -----------------------------------(1) 

 

 

 

 

(1) Ideal: frequencies within the given range are passed through without attenuation 

and frequencies outside of the given range are completely removed.  

The butter worth band rejection filter is as follows, 

 

                        ----------------------------------(2)

  

 

 

(2) Butter worth frequencies at the center of the frequency band are unattenuated and 

frequencies at the edge of the band are attenuated by a fraction of the maximum value. 

The Gaussian band rejection filter is as follows, 

 

        ------------------------------------(3) 

  

 

(3) Gaussian: the transition between unfiltered and filtered frequencies is very 

smooth. 
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Figure 3: Proposed Image restoration Procedure 

 

 

 

Implementation 
The Matlab code for the implementation of Band reject filter filter strategical 

technique is as follows, 

     ; Read in the file 

     file = FILEPATH('spvictor.png', SUBDIR=['examples',' data']) 

image Original = READ_PNG(file) 

; Generate some periodic noise. 

x Coords = LINDGEN(300,300) MOD 300 

y Coords = TRANSPOSE(x Coords) 

noise = -SIN(xCoords*1.5)-SIN(y Coords*1.5) 

imageNoise = imageOriginal + 50*noise 

; Filter the noise with a band reject filter 

imageFiltered = BANDREJECT_FILTER(imageNoise, 0.28, 0.38) 

; Find the image dimensions so we can display three of them 

; in an iImage iTool 

dims = [(SIZE(imageOriginal))[1]*3, $ 

(SIZE(imageOriginal))[2]*1+120] 

; Display the original, noise-added, and filtered images 

IIMAGE, image Original, VIEW_GRID=[3,1], $ 

VIEW_TITLE='Original Image', $ 

DIMENSIONS=dims, WINDOW_TITLE='BANDREJECT_FILTER Example', $ 

Input-Image:(Periodic Noise) 

Primary focus on authorized range of 

frequencies=> apply Ideal filter first. 

Analyze the Fourier spectrum of the image 

 Optimal Expected Image Restoration 

Primary focus on edge frequencies 

=>apply Butter filter first. 

Primary focus on transition of 

frequencies=>apply Gaussian filter 

first. 



28190  A. Shakul Hamid 

 

/NO_SAVEPROMPT 

IIMAGE, imageNoise, /VIEW_NEXT, VIEW_TITLE='Added Noise' 

IIMAGE, imageFiltered, /VIEW_NEXT, $ 

VIEW_TITLE='Using BANDREJECT_FILTER' 

; Increase the text size 

ISETPROPERTY, 'text*', FONT_SIZE=36 

     Now implementing the proposed restoration technique the input image can be 

restored as follows, 

 

 
 

Figure 4: Input Image 

 

 
 

Figure 5: Applying the Ideal filter 
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Figure 6: Applying the Butter worth filters 

 

 
 

Figure 7: Applying the Gaussian filter 

 

Table 1: Image Restoration Levels 

 

Sl. No Image Restore-Level Noise level Image 

restoration level 

1 Original Image 80% 20% 

2 Ideal Filter 20% 80% 

3 Butterworth Filter 12% 92% 

4 Gaussian Filter 07% 99% 

 

 

Results and Discussions 
The following graph illustrates the restoration improvent for implementing the 

proposed methodology. 
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Figure 8: Image Restoration process Graph 

 

     The setting of the filter schema plays the vital role in our procedural approach 

which must satisfy the following  

 

Bandreject_Filter (Imagenoise, X,Y) 

X and Y will be a positive integer in the range of 0 to 1. The pivotal value of X and 

Y is, the faster the image filter will converge. However, picking too large of X and 

Y may also make the blank level of the image increases rapidly wrt the reduced 

periodic noise degradation level. Imagine that the two different atrtributes of indirect 

proportional strategies without any proper combination will yield the inappropriate 

results. Taking large steps will ensure that we will get there fast but we'd probably 

first. Taking small will ensure that we get there without falling off but it could take an 

infinite amount of time. So the compromise would be to take big steps at the start and 

decrease our step size as we get close to our destination. 

     The following is the optimal expected image after the proper combinations of X 

and Y which starts off at 0.1 and increases by 10% every individual sampling. 

 

 
 

Figure 8: Optimal output Image 
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Conclusion 
Image restoration is a combination of mathematical statistics with the image 

processing techniques of image filters. Restoring images in an optimal or an expected 

form is a highly technical process to implement in an efficient way. The selection of 

image and the proper utilization of image processing tool is a scientific methodology 

to implement. Our proposed methodology make it as an easy process by the novel 

view of periodic noise level combinations, further focusing of their mutual proportion 

along with variational effects we achieved an restoration process with 99 % 

efficiency.. For a given image size, we are limited in the periodic noise resolutions. 

For multiple degraded images, we may be limited by how many combinations we can 

obtain. So we are limited in both cases by how many combinations we can average 

over, and this profoundly affects our estimations. This is one of the main drawbacks 

that we found in the combination sector of periodic noisy image restoration 

techniques.  

     In near future this research will focus on an optimal algorithmic identification of 

Universal Combination of Image restoration process. 
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