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Abstract - In this paper describes a several techniques of 
effective edge detection by using image segmentation. The 
image segmentation provides various techniques to detect the 
edges on image. The paper mainly focused on edge detection 
using matlab parameters and solved the many problems. Edge 
detection techniques have a several type of techniques. We 
have taken microscopic image, which affects the human body 
by making diseases through viruses and bacteria’s. Now 
analyze only about the major techniques: a.) Roberts edge 
detection, b) sobel edge detection, c) prewitt edge detection, d) 
log (laplacian of gaussian) edge detection, e) genetic edge 
detection and f) canny edge detection. We have applied above 
five techniques which are used in edge detection and got a 
result on microscopic images. Hence, we scope this paper 
defines and compares the variety of techniques and demand 
assures the genetic algorithm provides a better performance on 
edge detection using microscopic image. 
Keywords:  Edge Detection, Microscopic, Genetic Algorithm, 
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I. INTRODUCTION 
 
Image Segmentation is used to partition a digital image into 
multiple regions, which represents a set of regions of entire 
image. The result of this image segmentation is extracted 
images [1]. All of the pixels in a region are similar with 
some characteristic or parameter like color, intensity, and 
texture [2], [3]. Edge detection is a most often used 
techniques in digital images processing. The outline of the 
object surface in a scene has some changes in intensity 
value of an image called edges. This search considers a 
research to detect a robust edge detection technique. Many 
edge detection algorithms are available in image processing. 
This paper gives description, and comparison of result of 
recent soft computing approaches for edge detection on 
segmentation. 
 
The paper is organized as follows. Section II provides a 
general description of the method and the five test data sets 
that were used. Section III describes the Genetic Algorithm 
that was performed. Section IV provides the Experiment 
and Result. Finally, Section V discusses about conclusions. 
 

II. EDGEDETECTION 
 
The image segmentation has different kinds of techniques. It 
is sub divided the image into several parts, the main goal of 
image segmentation that can be modified and easier to 
analyze [4]. Image segmentation is specifically used to 
locate the object and boundaries. The boundaries are called 

as lines curves etc. Absolutely we can assign each and every 
pixel defines as label using edge detection techniques. 
 
The result of image segmentation is a set of segments that 
collectively fulfill and it will cover the total image. A 
contours line also called isoclines a set of contours describes 
from the image segmentation [5]. Each of the pixels in a 
region is corresponding to some characteristics or computed 
properly. The image processing has the color, intensity, and 
texture. Adjacent regions are importantly several with 
similar to the same principle. 
 
Now we discuss about the main concept of edge detection. 
Edge detection is a highly developed in the image 
processing. Region boundaries and edge are one of the 
techniques which are closely related with edge detection 
using segmentation. We need to find out the edges after it 
disconnected. The edges consists of several mathematical 
methods to target at co ordinates in digital image 
segmentation and also image brightness with changes 
accuracy are more professionally as discontinuous using 
various methods of edge detection. These are step detection 
& change detection. Edge detection is a tool of image 
processing, machine vision and computer vision. It mainly 
focused on feature detection and feature extraction. 

 
A. Roberts Edge Detection 
 
The Roberts method is used in image processing and 
computer vision. The Roberts operator is the one of edge 
detectors technique. Thus operator specifically proposed by 
Lawrence Roberts [6]. As a various operator, the suggestion 
is behind with the Roberts operator is to inexact of the 
magnitude of an image through discrete differentiation 
which are gained by computing at the sum of squares of 
various between diagonally on adjacent pixels. 
 

 
Fig. 1 Corona Virus 
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B. Sobel Edge Detection 
  
In this system are also known as sobel Feldman operator or 
sobel filter. It is used in the image processing and computer 
vision [7]. This method is based on convolving the image. 
The sobel image has small, separable and integer valued 
filter, occur the horizontal and vertical direction. It is also 
low expansive in the term of computation, another type the 
great is approximate to find the relatively crude in a 
particular high frequency at various image. 
 

 
Fig. 2 Corona Virus 

 
C. Prewitt Edge Detection 
 
In this operator perform various methods and technique 
using edge detection. This technique finding image with 
small portion, separable and integer value filter in horizontal 
and vertical directions and similarly reasonable in terms of 
computations like sobel operator, on another type is the 
grade approximately to find the relatively crude, in the 
particular for increased frequency difference in an image. 
 

  
Fig. 3 Corona Virus 

 
 D. LOG (Laplacian of Gaussian) Edge Detection 
 
An image Laplacian is a 2-Dimensional isotropic measure 
of the second spatial derivative. The Laplacian of an image 
indicates the regions of the fast intensity variation and is 
consequently time and again used for the edge detection. 
The Laplacian is frequently applied to an image that has the 
first be curved with something approximate in order to 
decrease its concern to noise, and therefore the 2 variants 
will be explained together at here. The operator usually 
taking a single gray level image as the input and it produces 
a new gray level image as the output.  

 
Fig. 4 Corona Virus 

 
E. Canny Edge Detection  
 
Canny edge detection is a method to extract useful structural 
in sequence from dissimilar vision objects and considerably 
decrease the quantity of data to be processed. It has been 
generally practical in various computer vision systems. 
Canny has found that the necessities for the application 
of edge detection on varied vision systems are 
comparatively related. Hence, an edge detection explanation 
to concentrate on these requirements can be implemented in 
a broad variety of the positions. 
 

 
Fig. 5 Corona Virus 

 
III. GENETIC ALGORITHM FOR EDGE 

DETECTION 
 
A  Genetic Edge Detection is an operator used in genetic 
algorithms to show the algorithm towards a solution to a 
given problem. There are three main types of operatives are 
mutation, crossover and selection [8]. It has to work in the 
combination among one an additional in an organizer of the 
algorithm to be successful. Genetic operators are used to 
generate and continue genetic different are mutation 
operator, that merge obtainable solutions is also known 
as chromosomes and they have the new solutions is 
crossover and choose between solutions is selections [9], 
[10]. However, the efficiency of this operator has never 
been convincingly established and this operator is rarely 
discussed. 
 

 
Fig. 6 Bacteria Virus 
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Aim: Get a ideal operator which can identify the edges 
better  
Database: Reality edge detection images (input & ideal 
output images pair)  
Technique: Operator masking based image edge detection  
Method: Genetic Algorithm   
Constraint: Sum of all essentials operator is zero  
Steps:  
 

1. Load the input image and ideal, expected output image. 
2. Apply GA algorithm and find a operator. 
3. Present edge detection on input image using above 

operator. 
4. Compare result obtained with ideal expected output 

using 
5. Display the result  
 

IV. EXPERIMENT AND RESULTS 
 

Original Images Roberts Edge 
Detection 

Prewitt Edge 
Detection 

LOG Edge 
Detection 

Canny Edge 
Detection Genetic Algorithm 

       

      

      

      

      

      

      

 
     

      
  (a)                                (b)                              (c)                              (d)                           (f)                              (d) 

                  
Fig. 7 Edge Detection Techniques (a) Original Image (b) Using Roberts Edge detection (c) Using Prewitt Edge detection (d) Using LOG Edge detection (e) 

Using Genetic Algorithm 
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V. CONCLUSION 
 
In this paper, we have used several techniques for edge 
detection in microscopic images segmentation. We have 
segmented the microscopic images using  Roberts edge 
detection, Sobel edge detection, Prewitt edge detection, 
LOG (Laplacian of Gaussian) edge detection, Canny edge 
detection and Genetic algorithm Edge Detection which are 
standard edge detection techniques. We have also 
segmented the images using GA. Finally, we compared the 
standard edge detection techniques with GA image 
segmentation. We inferred produces the better result when 
compared to standard edge detection techniques. 
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