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Abstract- Plant, crop and fruit disease analysis is one of the critical tasks in the field of agriculture. Automatic identification 
and classification of diseases can be supportive to agriculture field maximization. To know what type of measure to take next 
year to prevent the similar losses, it is important to recognize what is being observed. In this paper, a solution for the 
detection and classification of apple fruit diseases is proposed. The image processing based proposed approach is composed 
of the following main steps; in the first step the image segmentation is used, in the second step some state of the art features 
are extracted from the segmented image, and finally images are classified into one of the classes by using a Multi-class 
Support Vector Machine. Our experimental results deal with the different types of edge based image segmentation 
techniques. 
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I. INTRODUCTION 
 
Among the agriculture crops, fruits and vegetables 
are of primary importance as the key source of 
essential components in an adequate and balanced 
human diet. The crop and fruit diseases cause 
considerable damage to vegetable production. Early 
detection of the onset of pest and disease activity in 
crops and vegetables is crucial for effective control 
measures to be applied. There are also cost and 
environmental benefits through reduced pesticide use, 
if fields are treated during the early stages of an 
infestation [1]. Traditional field scouting methods for 
disease identification are time consuming and costly. 
As these field surveys rely on visual signs of disease, 
small patches may go unnoticed and for many 
diseases by the time visual symptoms appear it is too 
late for the crop to be salvaged. The various types of 
diseases on fruits determine the quality, quantity, and 
stability of yield [2]. The diseases in fruits not only 
reduce the yield but also deteriorate of the variety and 
its withdrawal from the cultivation. The precise 
segmentation is required for the defect detection. The 
early detection of fruit diseases (before the onset of 
disease symptoms) could be a valuable source of 
information for executing proper pest management 
strategies and disease control measures to prevent the 
development as well as the spread of fruit diseases. 
 
II. IMAGE SEGMENTATION 
 
Image segmentation is a convenient and effective 
method for detecting foreground objects in images 
with stationary background. Background subtraction 
is a commonly used class of techniques for 
segmenting objects of interest in a scene. 
Segmentation is a fundamental process in digital 
image processing which has found extensive 

applications in areas such as content-based image 
retrieval, medical image processing, and remote 
sensing image processing. Its purpose is to extract 
labeled regions or boundaries for targeted objects for 
subsequent processing such as surface fruit disease 
detection [3]. A segmentation procedure usually 
consists of two steps. The first step is to choose a 
proper set of features which can identify the same-
content regions and meanwhile differentiate different-
content regions; the second step is to apply a 
segmentation method to the chosen features to 
achieve a segmentation map [4]. Numerous 
segmentation methods have been proposed, e.g., 
thresholding methods, clustering methods, edge based 
methods, region splitting and merging methods.  

 

 
Figure 1. Segmentation Technique 

 
Region based methods are based on continuity. These 
techniques divide the entire image into sub regions 
depending on some rules like all the pixels in one 
region must have the same gray level. Region-based 
techniques rely on common patterns in intensity 
values within a cluster of neighboring pixels. The 
cluster is referred to as the region in addition to group 
the regions according to their anatomical or 
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functional roles are the goal of the image 
segmentation. Threshold is the simplest way of 
segmentation. Using thresholding technique regions 
can be classified on the basis range values, which is 
applied to the intensity values of the image pixels. 
Thresholding is the transformation of an input image 
to an output that is segmented binary image. 
Segmentation Methods based on finding the regions 
directly find for abrupt changes in the intensity value. 
These methods are called as Edge or Boundary based 
methods. Edge detection is the problem of 
fundamental importance in image analysis. Edge 
detection techniques are generally used for finding 
discontinuities in gray level images. To detect 
consequential discontinuities in the gray level image 
is the important common approach in edge detection. 
Image segmentation methods for detecting 
discontinuities are boundary based methods. This 
paper addresses an edge based image segmentation 
methods. 
 
III. EDGE BASED IMAGE  SEGMENTATION 
 
In remote sensing, the process of image segmentation 
is defined as: “the search for homogenous regions in 
an image and later the classification of these regions”. 
Image segmentation is the process of dividing an 
image into homogeneous regions.Edge detection 
techniques consists of making decision as to whether 
pixels are an edge or not. These techniques include 
high emphasis spatial frequency filtering, gradient 
operations, adaptive local operations, functional 
approximations and line and curve flittering [5], [6]. 
These basic methods are still used in new 
segmentation methods. Edge detection is a simple and 
basic technique used in segmentation methods. It is a 
useful segmentation method for simple images that 
have a few features, such as gray scale image. Thus 
we deal with edge detection and edge based 
segmentation methods in this paper. 
 
IV. EDGE BASED IMAGE SEGMENTATION 
TECHNIQUES 
 
The edge representation of an image significantly 
reduces the quantity of data to be processed, yet it 
retains essential information regarding the shapes of 
objects in the scene. The major property of the edge 
detection technique is its ability to extract the exact 
edge line with good orientation. The performance of 
an edge detection techniques are always judged 
personally and separately dependent to its 
application.  
 
Edges are local changes in the image intensity [7]. 
Edges typically occur on the boundary between two 
regions. The main features can be extracted from the 
edges of an image. Edge detection is an active area of 
research as it facilitates higher level image analysis. 
There are many edge detection techniques in the 

literature for image segmentation. The most 
commonly used discontinuity based edge detection 
techniques are reviewed in this section. Those 
techniques are Roberts edge detection, Sobel Edge 
Detection, Prewitt edge detection and Canny Edge 
Detection [8]. Discontinuities in the image intensity 
can be either Step edge, where the image intensity 
abruptly changes from one value on one side of the 
discontinuity to a different value on the opposite side, 
or Line Edges, where the image intensity abruptly 
changes value but then returns to the starting value 
within some short distance. Though Step and Line 
edges are rare in real images. Due to low frequency 
components or the smoothing introduced by most 
sensing devices, sharp discontinuities do not exist in 
real signals. Step edges become Ramp Edges and 
Line Edges become Roof edges, where intensity 
changes are not instantaneous but occur over a finite 
distance. Illustrations of these edge shapes are shown 
in Fig.2.  

 

 
Figure 2. Four Different Types of Edges 

 
Steps in Edge Detection Edge detection consists of 
three steps namely Filtering, Enhancement and 
Detection. The overview of the steps in edge 
detection is as follows [9].  
a) Filtering: Images are regularly corrupted by 
arbitrary variations in intensity values, this is called 
noise. Salt and pepper noise, impulse noise and 
Gaussian noise are some of the type of noise. Salt and 
pepper noise holds arbitrary events of both dark and 
white intensity values. Notwithstanding, there is an 
exchange off between edge strength and noise 
lessening. More filtering to reduce noise results in a 
loss of edge strength. 
b) Enhancement: To facilitate the detection of edges, 
it is necessary to find changes in intensity in the 
neighborhood of a point. Enhancement emphasizes 
pixels where there is a significant change in local 
intensity values and is usually performed by 
computing the gradient magnitude. 
c)  Detection: A lot of points in an image have a 
nonzero value for the gradient, and all of these points 
are not edges for a particular application. Therefore, 
some method should be used to determine which 
points are edge points. Frequently, thresholding 
provides the criterion used for detection. 
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Edges are usually found by applying masks over the 
image. The gradient or the zero crossing techniques 
are employed to find the edges in the given image. 
The convolution operation between the mask and the 
image determines the edge set for the image. Edge 
detection operators can be broadly classified into two 
categories as [10], [11]: First order derivative 
operators and second order derivative operators. 
 
A. First order derivative operators:  
The first derivative operator uses gradient method to 
find the edges by using the maximum and minimum 
value of the gradient. The gradient is a measure of 
change in a function. 
 
The operators used in this category are Roberts 
operator, Prewitts operator and Sobels operator.  
 
Robert’s operator: It is the simplest first derivative 
operator that can be used to find the edges in the 
given images. It finds the edges in row and columns 
separately and are put together to find the resultant 
edge. The masks used to solve the purpose along x 
and y directions respectively are                   
 

  
 
Prewitt’s operator: This operator uses 3 X 3 masks to 
find the edges. The mask used along x and y direction 
correspondingly are 
                                           

 
 
Sobel’s Operator: This is widely used first derivative 
operator to find edges and is modification of Prewitts 
operator by changing the centre coefficient to 2. The 
sobel operators are given as 
 

 
 
B. Second Order Derivative operators 
 
These operators work on zero crossing detection of 
the second derivative of the gradient. It detects the 
local maxima in gradient values and treats them as 

edges. The Laplacian operator is used with the second 
derivative operator.  
 
The frequently used second derivative operators for 
edge detection are Laplacian of Gaussian (LoG) 
operator and Canny edge operator. 
 
Laplacian of Gaussian Operator: The Laplacian of an 
image highlights regions of rapid intensity change. 
The operator normally takes a single gray level image 
as input and produces another gray level image as 
output. The kernels used for approximation of second 
derivatives Laplacian operations are 
 

 
 

Canny Edge Operator: Canny edge operator is 
considered as superior edge detection operator among 
the available operators based on the experimental 
results as it determines strong and weak edges in the 
image. Image is first smoothed by using circular two-
dimension Gaussian function, computing the gradient 
of the result and then using the gradient magnitude 
and direction to approximate edge strength and 
direction at every point. The gradient magnitude array 
so obtained consists of undesirable ridges around 
local maxima and is to be suppressed to get discrete 
orientations of the edge normal by the process of non 
maxima suppression. Then the technique of double 
thresholding is employed to reduce false fragments. 
 
Pros:  
1. Second order operators give reliable results.  
2. Useful in calculating the number of different 
objects present in the given image.  
Cons:  
1. No single operator can fit for all variety of images 
and the computational complexity increases with the 
size of operator.  
2. Many a time the edges obtained is not continuous. 
 
V. EXPERIMENTAL RESULT 
 
This section presents the relative performance of 
various edge detection techniques such as Roberts’s 
edge detector, Sobel Edge Detector, Prewitt edge 
detector, LoG edge detector and Canny Edge 
Detector.  
 
The edge detection techniques were implemented 
using MATLAB R2012a, and tested with an APPLE 
image. The objective is to produce a clean edge map 
by extracting the principal edge features of the image. 
The original image and the image obtained by using 
different edge detection techniques are given in 
figure. 
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Gray scale image 

 

 
Roberts result 

 

 
Prewitt Result 

 
Sobel Result 

 

 
LOG Result 

 

 
Canny Result 

 
Figure3. Original image with the result of various edge 

detection techniques 
 
Roberts, Sobel and Prewitt results actually deviated 
from the others. LoG and Canny produce almost 
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same edge map. It is observed from the figure, canny 
result is superior by far to the other results. 

 
CONCLUSION 

 
In the discipline of computer vision, image 
processing is a quickly moving field. Its growth has 
been fuelled by technological advances in digital 
imaging, computer processors and mass storage 
devices. Image segmentation is a process of dividing 
an image into its constituent homogeneous regions to 
extract data from the attributes of the image. The 
measurement of quality of segmentation is that the 
elements of the same region should be similar and 
should have clear difference between elements of the 
other regions. In this paper an attempt is made to 
review the edge detection techniques which are based 
on discontinuity intensity levels. The relative 
performance of various edge detection techniques is 
carried out with an image by using MATLAB 
software. It is observed from the results LoG and 
Canny edge detectors produce almost same edge map. 
Canny result is superior one when compared to all for 
a selected image since different edge detections work 
better under different conditions. Even though, so 
many edge detection techniques are available in the 
literature, since it is a challenging task to the research 
communities to detect the exact image without noise 
from the original image. 
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