
2. Literature Review 

Throughout the study, there were no works related to this problem domain found; 

however, the work related to the feature extraction is very wide and there are many 

researches and works which used the similar technologies in this work and proved 

their validity are found. Man y well known techniques are implemented in many 

research works. Feature extraction techniques return information about the structure of 

an image. For example, this technology can be used to find edges, locations, and 

attributes of objects. Some of the image processing tasks are kno"vn as preprocessing 

tasks, which are usually performed prior to the main image processing actions in order 

to produce the good and correct results by enhancing the images by reducing the 

noises. Close, Open, Color scale conversion (ROB to Binary or Grayscale) is some of 

the well-known preprocessing methods. 

Gray Image Reconstruction by Waheeb Abu Ulbeh, Akram Moustafa, and Ziad A. 

Alqadi paper proposed a methodology of eliminating the noise from the gray image 

and reconstructing the image in order to get the image without losing any piece of 

information from it. Morphological Operations such as Erosion, Dilation, Opening, 

and Closing which are explained below are suggested as the suitable methodologies to 

pre process the image in order to achieve thC' high quality result of this operation. 

[Erosion. dilation and related operators,by Mariusz Jankowski] 

There are suggestions on the usefulness and the suitability of the morphological 

operations mentioned above and the suitable order of performing them. [Separating 

Low Pass and High Pass Frequencies in the Image without_josing Information by .,.. 
Mohammed Abu Zalata and Ziad Alqadi] , I Morphological Image Processing by 

Ranga Rodrigo], [Application of Mathematical morphology operations for 

simplification and improvement of correlation of images in close range

photogrammetry by M.Kowalczyk, P.Koza, P.Kupidura, J.Marciniak] 

2.1 Edges Detection: 

The goal of edge detection is to mark the points in a digital image at which the 

luminous intensity changes sharply. Sharp changes in image properties usually reflect 

important events and changes in properties of the world. These include 

(i) Discontinuities in dept h, 
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(ii) Discontinuities in surface orientation 

(iii) Changes in material properties 

(iv)Variations in scene illumination 

.... 

r,.A" 
c 

Edge detection is a research field within image processing and computer \'isionP,mY ~ 

particular within the area of feature extraction. 

Edge detection of an image reduces significantly the amount of data and filters out 

information that may be found as less relevant, while preserving the important 

structural properties of an image. There are many methods for edge detection, but 

most of them can be grouped into two categories. They are search-based and zero

crossing based. The search-based methods detect edges by looking for maxima and 

minima in the first derivative of the image, usually local directional maxima of the 

gradient magnitude. The zero-crossing based methods search for zero-crossings in the 

second derivative of the image in order to find edges, usually the zero-crossings of the 

Laplacian or the zero-crossings of a non-linear differential expression. Noises in the 

Scanned images are very significant (unwanted data), thus brightness changing very 

sharply. This technique is identified to play a big role in marking them in order to be 

removed during the image processing. [ 16] .., 

Various detection technologies have been analyzed, discussed and compared with 

each other. The zero-crossing method has been found as the efficient one among all 

the traditional methods and also the accuracy of it proven. [Comparison for Edge 

Detection of Colony Images by Wang Luo] 
-"'I" 

2.2 Lines Detection - Hough Transform: 

The Hough transform is a feature extraction technique used in digital image 

processing. The classical transform identifies lines in the image, but it has been 

extended to identifying positions of arbitrary shapes. The transform universally used 

today was invented by Richard Duda and Peter Hart in 1972, who called it a 

"generalized Hough transform" after the related 1962 patent of Paul Hough. The 

transform was popularized in the computer vision community by Dana H. Ballard 

through a 1981 journal article titled "Generalizing the Hough transform to detect 

arbitrary shapes". As the images contain many lines, in order to minimize the error in 

the result it is necessary to remove all the printed lines from the scanned tmages. 
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Lines Detection technique is found to be very useful in achieving this. Hough 

transform is used and proved to be a useful technique in the paper. Use of the Hough 

transformation to detect lines and curves in pictures by Richard 0. Duda Peter E. Hart. 

2.3 Image Registration with Template matching 

Template matching is a technique in Digital image processing for finding small parts 

of an image which match a template image. It can be used in manufacturing as a part 

of quality control, a way to navigate a mobile robot, or as a way to detect edges in 

Images. 

There are different approaches to accomplishing template matching. Some are more 

preferment than others, and some find better matches. 

The basic method is to perform template matching while looping through all the pixels 

in the search image and compare them to the pattern. While this method is simple to 

implement and understand, it is one of the slowest methods. 

This method is normally implemented firstly by creating a sub image (the template), if 

the sub image is 'w(x, y)' where x and y represent the coordinates of each pixel. Then 

move the center of this sub image w over each (x, y) point in the candidate image, 

which is 'o(x, y)' and calculate the sum of produCts between the coefficients in o and 

the corresponding neighborhood pixels in the area spanned by the filter mask. This 

method is sometimes referred to as 'Linear Spatial Filtering'. 

This type of spatial filtering is normally used only in dedicated hardware solutions 

because of the computational complexity of the operation, however this complexity .._. 

can be Jessen by filtering it in the frequency domain of the image, referred to as 

'frequency domain filtering,' this is done through the use of the correlation theorem. 

Another way to make the matching faster is to reduce the image into smaller images, 

and then search the smaller sub images for a match to the template, these smaller 

images are often referred to as an image pyramid (i.e. a 128 x 128px image can have a 

pyramid of smaller images which are 64x64, 32x32, l6x16 etc). 

After finding matches in the smaller images, that information is used in the larger 

image as a center location. The larger image is then searched in a small window to 
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find the best location of the pattern. Other methods can handle problems such as 

translation, scale and image rotation. 

Image registration with template matching technique has been used and the accuracy 

of them is proven to determine the appropriate shift for single - polarized SAR 

images.[PROCESSING OF POLARAMETRJC SAR IMAGES by Pamela A. 

Delaney] and Computational methods for nonlinear image registration by Ulrich 

Clarenz, Marc Droske, Stefan Henn, Martin Rumpf, and Kristian Witsch. 

2.4 Cross-correlation 

Cross-correlation is a very efficient tool to match images. It is quite robust to noise, 

and can be normalized to allow pattern matching independently of scale and offset in 

the images. It has serious drawbacks however, in the case images of faint sources. 

One approach to identifying a pattern within an image uses cross correlation of the 

image with a suitable mask. Where the mask and the pattern being sought are similar 

the cross-correlation will be high. The mask is itself an image which needs to have the 

same functional appearance as the pattern to be found. 

Issues may be, the process can be extremely time-consuming, and the 20 cross

correlation function needs to be computed for eve"ty point in the image. Calculation of 

the cross correlation function is itself a N2 operation. Ideally the mask should be 

chosen as small as practicable. In many image identification processes the mask may 

need to be rotated and/or scaled at each position. Printed characters in the scanned . 
image which are not the data to be processed should be removed in order to reduce the 

error; this technique is being used to remove them. -~ 

The correlation techniques have been used and the accuracy of them is proven to 

determine the appropriate shift for single - polarized SAR images.[ PROCESSING 

OF POLARAMETRJC SAR IMAGES by Pamela A. Delaney] 

2.5 Open and Close 

Morphologic operators open and close are directly based on erosion and dilation. 

Operation open deletes "fuzzy" boundaries of an object, while close can be used to 

close small gaps within an object. Some of the hand written characters are split into 
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many and the parts are separated from each other and look like different characters. So 

this technique is being used to make them one and increase the accuracy. [1] 

2.6 Erosion 

The fundamental operation of mathematical morphology is erosion. All mathematical 

morphology depends on this notion. The erosion of an input image A by a structuring 

element B is defined as follows in equation (2.1 ): 

AEJB = {:x · B + x C A}--------------------- (2.1) 

c - Subset or equivalent of 

e -Erosion 

This means that in order to perform the erosion of A by B we translate B by x so that 

this lies inside A. The set of all points x satisfying this condition constitutesA9B The 

erosion of an image can also be found by intersecting all translates of the input image 

by the reflection of the structuring clement: 

A8B = ()A+ b: bE -B} --------------------- (2.2) 

E - Element of ... 

n- Intersection 

e -Erosion 

[4, 13, 14, 15, 16] 
-..... 

2. 7 Dilation 

The dual operation to erosion is dilation. Dilation of an input image A by a structuring 

clement B is defined as follows in equation (2.3): 

A® B = U{B +a : a e A}--------------------- (2.3) 

E - Element of 

U- Union 

(±) _ Dilation 
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This means that in order to perform the dilation of A by B we first translate B by 

all points of A. The union of these translations constitutes A EBB. [ 4, 13, 14, 15, 161 

2.8 Opening 

A secondary operation of great importance in mathematical morphology is the 

opening operation. Opening of an input image A by a structuring element B is defined 

as follows in equation (2.4): 

A oB = (ASB) <±>B --------------------- (2.4) 

e -Erosion 

<±> - Dilation 

o -Opening 

An equivalent definition for opening is as in equation (2.5): 

A 0 B = U{ B + X : B + X ~ A} --------------------- (2. 5) 

o -Opening 

U- Union 
... 

c - Subset or equivalent of 

This means that in order to open A by B we first translate B by x so that this lies 
inside A. The union of these translations constitutes, for instance, the opening of a 
triangle A by a disk B (the origin coincides with the centre of the disk) is the 
triangle A with rounded corners. In general, opening by a disk rounds or 
eliminates all peaks extending into the image background. [4, 14, 15, 16] -.... 

2.9 Closing 

The other important secondary operation is closing. Closing of an input image A by a 

structuring element B is defined as follows in equation (2.6): 

A • B =(A (f)B)SB --------------------- (2.6) 

• -Closing 

e -Erosion 

<±> - Dilation 
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For instance, closing a triangle A by a disk B (the origin is on the centre of the 
disk) yields the same triangle A. Jn this case and we say that A is B-close. In 
general, closing by a disk rounds or eliminates all cavities extending into the 
image foreground. [4, 14, 15, 161 

2.10 Color Scale Conversion- gray scale 

The grayscale processing method is also used in image processing to make the process 

easy and reduce the processing power. Some grayscale processing methods are based 

on the brightness graduation data of the image captured by the camera. The binary 

conversion method recognizes only white or black ( 1 or 0) data. The grayscale 

processing method divides the brightness graduation into 8 bits (256 levels), and 

obtains a differentiation result based on all the data. Therefore this method offers more 

shade resolution and therefore more accurate detection. [14] 

... 

-..... 
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