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Abstract— Pomegranate (punica granatum L) occupies an 

important position in the agricultural economies of south 

Indian farmers. It is the major economic crop of south India. 

Pomegranate agriculture is posed to many diseases since the 

plants are very sensitive, since the expenditure of 

pomegranate agriculture is too high, the diseases must be 

controlled at their early stage. The aim of the paper is to 

detect the diseases at their early stage. Nowadays the 

techniques of sophisticated digital cameras and digital image 

processing are extensively applied to agricultural science and 

it has great perspective especially in the plant protection field, 

which ultimately leads to crop management. The paper 

proposes software for disease detection on the infected images 

of pomegranate leaf. Images of the infected leaf are captured 

by digital camera and processed using image growing, 

segmentation techniques to detect infected parts of the 

particular plants. Then detected part is been processed for 

further feature extraction which gives general idea about 

parts. The paper proposes automatic detection and estimating 

the area of diseased leaves of the bacterial blight of 

pomegranate at early stages with real time intimation to 

farmer. 
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I. INTRODUCTION 
   Pomegranate occupies an important position in the 

agricultural economies of south Indian farmers. It is the 
major economic crop of south India. Pomegranate 
agriculture is posed to many diseases since the plants are  
very sensitive,  since   

 
the  expenditure of pomegranate agriculture is too high,The 
losses  caused to farmers is too high because of these 
diseases. 

One of the major diseases infecting the pomegranate 
plantation is Bacterial blight of pomegranate. It was first 
reported  in India in Delhi in 1952 and was of minor 
economic importance until 1998.Presently the disease 
occurs widely and out breaks has been recorded in all 
major pomegranate growing states including Maharashtra, 
Karnataka and Andhrapradesh. Losses caused by bacterial 
blight were recorded in Hanumangarh district of Rajasthan 
in 2009.Until recently, the disease was prevalent only in 
India. But it was also reported from South Africa in 
2010.Bacterial blight of pomegranate affects leaves, twigs 
and fruits. Infected fruits and twigs are potential sources of 
primary inoculums. The secondary spread of bacterium is 
mainly through rain and spray splaster, irrigation 
water,humans and insect vectors.Entry is through wounds 
and natural openings.The first water soaked lesions develop 
within 2-3 days and appear as dark red spots.Bacterial cells 
are capable of surviving in soil for more than 120 days and 
also survive in fallen leaves during the off season.High 
temperatures and low humidity or both favor disease 
development. In this paper the arm is to detect the disease 
as early as possible. First the plants are regularly observed. 
Diseased images acquired using cameras on scanners. Then 
the acquired image has to be processed to interpret the 
image contents by digital image processing methods. The 
aim of paper is the interpretation of image for disease 
detection.  

 

II. DIGITAL IMAGE PROCESSING 
Digital image processing is a technique to enhance raw 

images received from cameras/sensors. Image processing 
techniques are becoming popular due to easy availability of 
powerful personal computer, large size memory devices, graphic 
software etc. 

Digital image processing refers to processing digital images 
by means of a digital computer. The digital image is composed of 
a finite number of elements, each of which has a particular 
location and value. 

A. Image Acquisition 

      Image acquisition is the first step in digital image processing.      
Acquisition could be as simple as being given an image that is 

already in digital form. Generally, the image acquisition 
stage involves preprocessing, such as scaling. 

The images can be captured using a regular digital 
camera with minimum six megapixels of resolution. For 
better quality, maintaining an equal distance, equal angle 
and equal illumination to the object with uniform 
background. All the images should be saved in the same 
format such as JPEG, TIF, BMP, PNG etc. For this study, 
Bacterial blight of Pomegranate was chosen because this 
requires early detection and treatment to prevent durable 
infection. Samples were manually cut and scanned directly 
in the green house as shown in figure 1.Once the image is 
acquired and scanned the next step is to implement image 
processing technique in order to get the information about 
the pest. 
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The DIP techniques involve treating the image as a two 
dimensional signal and applying standard signal processing 
technique to it. In any image processing application, the 
important input is image it is basically a matrix (array) of 
square pixels for the purpose of early automatic detection 
of pests on scanned leaves the algorithm has to be 
followed. It is shown in figure 2. 

 

Figure 1.Leaf of Punica Granatum L 

 

Figure.2 Image processing operation work flow 

Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Object extraction is followed by feature 
extraction.Object extraction itself decomposes into a 
sequence background subtraction, the filtering and finally 
segmentation. Since background subtraction appears on the 
top and corresponds to a concrete program to execute, the 
system involves it. This program automatically extracts a 
leaf from its background image .The second sub operator, 
filtering may be performed in several different ways 
(Gaussian, Linear, LP, HP, Median or Laplacian filtering 
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).The corresponding denoising program  will be executed. 
The next operation i.e. image segmentation operator, also 
corresponds to a choice between two alternative sub 
operators. Region based and edge based. Similarly, 
once the objects are extracted, the second step of image 
analysis is feature extraction .Computes the attributes 
corresponding to each region according to the domain 
feature concept (ex: color, shape and size descriptors) and 
to the operator graph. The runs up to the last programming  
the decomposition in our example it appears to be shape 
feature extractors .Finally through this we get the 
information about pests and its features which is useful 
data for its preventive measures that has to be done. 

B.  Image Preprocessing  

Image pre-processing creates an enhanced image that is 
more useful or pleasing to a human observer pre processing 
uses various techniques like image resize, filtering, 
segmentation, morphological operations etc...In most of the 
image processing applications the initial captured image are 
resized to a fixed resolution to utilize the storage capacity 
or to reduce the computational burden .Since images may 
be captured from the fields it will be unavoidable .That 
some due drops, Insects excretes and dust might appear on 
the captured image . In DIP technique we are applying 
these are treated as image noises. They must be removed or 
weakened before any further image analysis Filter like 
Gaussian , Median, Linear, Laplacian filters etc can be used 
to remove the image noise once the image has been 
enhanced ,the next process is to extract region of interest in 
the image i.e. , diseased portion of image .This can be 
achieved through image segmentation. 

C.  Image post processing  

Once the image has been enhanced and segmented, 
there may be some stabs, empty holes etc remained in the 
images. Hence to remove these noises morphological 
operations, region filling can be applied. Further, the 
interested part can be extracted and its features can be 
analysed.For an image, a feature can be defined as the 
interest part in an image. The name features is often used in 
the pattern recognition literature to denote a descriptor. The 
desirable property for a feature detector is repeatability i.e. 
Whether or not the same feature will be detected in 
different images. Features play a fundamental role in 
classification. In image processing image features usually 
include color, shape and texture features 

D. Disease classification and Grading 

Once the features are extracted, next step is to find to 
which disease. Class the query image belongs to and in 
which stage the disease is. Once the disease stage is 
identified, appropriate treatment advisory can be provided 
by seeking the help from agricultural experts so that the 
disease can be prevented from further spreading. For this 
purpose we can make use of the different machine learning 
techniques  

III. OBJECT EXTRACTION 

A. Image subtraction 

The image subtraction i.e. background subtraction is a 
type of image segmentation whose goal is to separate the 
parts image that are invariant over time (background) from 
the objects. That are moving or changing (foreground). The 
simplest technique use frame differencing and more 
advanced techniques require using stastical methods. As an 
example, we can consider a moving leave of a tree would 
be considered foreground using simple frame differencing 
but with a proper statistical method it can be considered 
background as the leave is always these, moving 
periodically 

B.  Image Filtering  

A digital image has to be & filtered for the purpose of 
smoothing, sharpening, removing noise, edge detection. An 
image filter is denoted by a kernel, which is a small array 
applied to each pixel and its neighbors within an image. 
The process used to apply filters to an image is known as 
convolution. The filtering process of a digital image is 
carried out in spatial domain. In linear spatial filtering the 
response of a filter is the sum of the products of filtering 
co-efficient and the corresponding image pixels. Within the 
spatial domain the first part of convolution process 
multiplies the elements of the kernel by matching pixel 
values. When the kernel is centered over a pixel. The 
elements of the resulting array of the same size as that of 
the kernel are averaged, and the original pixel value is 
replaced with this results. The convolution function 
performs this convolution process for an entire image 

C.   Image Segmentation 

Image segmentation includes the division or separation 
of the image into regions of similar attribute. The basic 
attribute for segmentation is image amplitude luminance 
for a monochrome image and color components for a color 
image. Image edges and texture are also useful attributes 
for segmentation. The result of image segmentation is a set 
of regions that collectively cover the entire image, on a set 
of contour extracted from the image 

Image segmentation does not involve classifying each 
segment of image. The segmentation only subdivides an 
image. It does not attempt to recognize the individual 
segments or their relationships to one another. There is no 
theory of image segmentation. As a consequence, no signal 
standard method of image segmentation has emerged.  
Rather there are a collection of adhoc methods that have 
received some degree of popularity. Because the methods 
are adhoc, it would be useful to have some means of 
accessing their performance. The goal of segmentation is to 
simplify and to change the representation of an image into 
something that is more meaningful and easier to analyze. 
Image segmentation is typically used to locate objects and 
boundaries in images. 
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1) Watershed Segmentation 

A watershed is a basin-like landform defined by 
highpoints and ridgelines that descend into lower 
elevations and stream valleys. Watershed of a relief 
corresponds to the limits of the adjacent catchment basins 
of the drops of water. In graphs, watershed lines may be 
defined on the nodes, on the edges, or hybrid lines on both 
nodes and edges. Watershed algorithm is used in image 
processing primarily for segmentation Purposes.  

2)    Mean shift Segmentation  

The mean shift segmentation is a local homogenization 
technique that is very useful for damping, shading or 
tonality differences in localized objects. It is a non-
parametric feature-space analysis technique for locating the 
maxima of a density function, also called mode-seeking 
algorithm.     

D)    Feature Extraction 

A feature of image is a boundary region of points that 
satisfy a set of pre defined criteria. The criteria can be 
based on any quantities such as shape, time, similarity, 
orientation and spatial distribution. Transforming the input 
data into the set of features still describing the data with 
sufficient accuracy. In pattern recognition and image 
processing feature extraction is a special form of 
dimensionality reduction. It is used when the input data to 
an algorithm is too large to be processed and it is suspected 
to be redundant (much data, but not much information). 

RESULT 

The percentage of infection in each leaf can be 
calculated by using image analysis.The given output is  in 
the form of pixels.So the infected area in percentage can be 
calculated by using simple formula 

 

Percentage of infection =
𝐼𝑛𝑓𝑒𝑐𝑡𝑒𝑑 𝑎𝑟𝑒𝑎

𝑇𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎
  *100 

 
From the reult we can calculate the total infection on leaf 
which in turn gives us information about the intensity of 
infection on leaf. 

Calculating the area of infection in each leaf gives the 
idea about in which stage the disease ins in whether it is in 
mature stage or is in pre mature stage.The given output is 
in the form of pixels. 

Table.1 Result of Bacterial Blight of Pomogranate 

Samle 

of leaf 

     Size 

 
 

Width    Height 

Area of 

infection 

Percentage of 

infection 

1 59            5 
 

89 30% 

2 10           54 102 19% 

3 10           24 12 5% 

4 25           20 200 40% 

 

CONCLUSION 

In the developing countries like India, Agriculture plays 
an important role in the life of people. The disease caused 
to plants if they are detected at early stages only, then lot of 
loss to the farmer will be prevented. Along with the above 
result, in future we wish to add up the extra things like a 
protocol to decide the intensity of infection, depending on 
the decision made, an automatic decision making algorithm 
to spray the required pesticide for the plantation including 
the on time information to the farmer through SMS. 
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