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Abstract 
 

In the image processing area the segmentation of image plays a major role because it is 
applied in agricultural areas to detect and classifies the various leaf diseases. Classification is 

performed based on their distinct characteristics. This work focuses the detection and 
recognition of paddy leaf diseases using SVM classifier. K means clustering is used for 
segmentation of images. This method provides a solution to the early recognition of diseases.  
By using this method farmers can automatically identify the leaf diseases at initial stages. 
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1.Introduction 
Agriculture is the chief determination of most of the countries. One third of India’s population 

depends on agriculture. With the help of technological aids the desired quality and yield is 
improved. Image processing is a suitable method to increase the yield of plant in the agricultural 

fields. The human power is limited for detection of initial stage diseases.So there is necessity to 
develop a system that automatically detect and recognizes the leaf diseases using their distinct 
characteristics. Image processing performs a vital Role. The system provides a competence to input 
images and process to obtain the results using image processing. 

 2.Literature Review 
Leaf diseases detection is presented in [1] which using k means clustering to identify the 

affected areas and classify the disease type using neural network. Image segmentation for leaf 
region is described using Otsu method in [2], and finally it is graded. The paper [3] presented a 

visually observable diseases and their symptoms of a particular plant. A work for discriminating 
three cotton leaf maladies in particular Bacterial Blight, Myrothecium, Alternaria is proposed in 
[4] in which dynamic shape mode is utilized for Image Segmentation  

In paper [5] cotton leaf analysis using Principal Component Analysis and KNN Classifier 
which consists sicknesses like Blight, Gray Mildew, A novel method is introduced  for the 
Cercospora leaf spot detection in sugar beet  in [6]. A plant disease detection utilizing neural 

network classifier  was demonstrated in [7].An  automatic detection of diseases and diseased 
part presented in the leaf images of plants  are discussed in paper [8].  

The paper [9] emphasized a software approach of automatic detection and computation of 
of plant leaf diseases using texture features. The Paper [10] reviews the growth and symptoms 
of plant diseases 
 

 

3.Proposed Methodology 
First the input images are collected from the surrounding agricultural lands. Then for further 

processing, the image processing methods are fed to extract the required features. Figure 1 
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represents the steps of proposed image processing system. It illustrates the step by step processing 
associated in the proposed system. 
 

 
 

Figure 1 Steps for Proposed Image Processing System 

Algorithm 
 

a) Acquired RGB image 
b) Conversion of  RGB  image to digital image. 

c) Image Segmentation  algorithm uses K means clustering 
d)  GLCM  feature extraction 
e) SVM classifier is used for image recognition. 

 
A. Image Acquisition 
 

The images are taken for the detection in the first step. Then it is applied to processing stage.  

 
B. Image Processing 

Image pre- processing is achieved by contrast enhancement method. 
 

C. Image Segmentation 
 

 Image segmentation is used to serrate the distinct parts with some information in the image. 
K means clustering method is used for the proposedmethod.  
 

K Means Segmentation 
  

K-Means clustering algorithm classifies the input data points into many number of classes 
based on clusters inherent distances. The algorithm assigns that data features to create a vector space 
for clustering.  These data  points are clustered around centroids. 

 
where  k is number of clusters Si , i = 1, 2, . . . , k and µi is the mean or centroid of all the points xj∈ 
Si. 
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Algorithm Steps: 
 

1. Computing the histogram based on the intensities. 

2. Initialize the centroids with k random intensities. 
3. Perform the steps until the Cluster labels of the images reaches constant. 
4. Clustering is done based on distance from the intensities of centrods to the cluster 

intensities from the c 

 
5. New centrod of each cluster is computed 

 
where k is the number of clusters to be found, i  number of iterations,  
 
K-means clustering is performed to split the paddy leaf image into three clusters. In these three 

clusters, one or two clusters resemble the diseases which will give the segmentation.  
 

 

D) Feature Extraction 
 

 GLCM  function is used to perform the feature extraction.The Grey Level Coocurrence Matrix 
(GLCM) technique  is the second order statistical texture feature extraction method. Consider the 
third and higher order textures. These are computationally difficult to implement. 

 
 A GLCM is a matrix where the number of rows and columns are assigned equal to the number of 
gray levels, G, in the image. The matrix element P (i, j | ∆x, ∆y) is the relative frequency with which 
two pixels, separated by a pixel distance (∆x, ∆y), occur within a given neighborhood, one with 
intensity ‘i’ and the other with intensity ‘j’. The matrix element P (i, j | d, ө) contains the second 
order statistical probability values for changes between gray levels ‘i’ and ‘j’ at a particular 
displacement distance d and at a particular angle (ө). 

 

E) CLASSIFIER 

  To recognize the diseases the Support vector machine classifier is used 
 

Support Vector Machine (SVM) 
Support vector machine is binary classifier used to analyse the data and recognize 

classification pattern. SVM is used for classification both linear and non linear data. SVM reduces 
the empirical classification error and increase the geometric margin.SVM works on the principle of 
structural minimization  that is it is based on algorithm.  

 

4.Results and Discussions 

 This proposed system gives the accurate detection of leaf diseases with less computation. 

Support vector classifier is used to recognize the disease. The Matlab software is used to 

compute the results. The results of simulation is depicted below. 
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Figure 2. Input image 

 

 
Figure 3. Pre processed image 

     

 

 
 

Figure.4 Segmented image 
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Figure 5 Clustering Image 

 

 
Figure. 6  Computed Features 

 

 
 

Figure 7 Classification Result 

 

 

5.Conclusion 
 
Disease detection and recognition is the major issue in plant management. The diseases are 

mostly visible on the plant leafs. Normally the plant is affected by Bacterial, Fungal and Viral leaf 
diseases. Accuracy is the major characteristics detection diseases. In this paper four diseases are 
detected and recognized.  The proposed system achieves an accuracy of 98.3%. 
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