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ABSTRACT: The image processing is the technique which is applied to process the digital information from the 
images. The plant disease detection is the technique which is applied to detect disease from the input images. In this 
work, technique is applied which is based on textural feature extraction, segmentation and classification. The GLCM 
algorithm is applied which extracts textural features from the image. The k-mean clustering algorithm is used for the 
segmentation of input images. The SVM classifier is applied in the existing algorithm which will classify the input 
image into two classes. To improve performance of existing algorithm the SVM classifier is replaced with KNN 
classification. This leads in an improved accuracy of disease detection, moreover classifying the data into multiple 
classes. 
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I.INTRODUCTION 
 

Image Processing is the technique of conversion of an image into digital format and later-on, a sequence of operations 
is performed on it to get an enhanced image. This enhanced image is further used for extracting out useful information 
from it. Also, we can define image processing as the study of any algorithm that takes an image as input and delivers a 
processed image as an output. Image processing is referred to processing of a 2D picture by a computer [1].Digital 
image processing focuses on two major tasks, one it improves pictorial information for human interpretation and other 
to Process the image data for storage, transmission and representation for autonomous machine perception. Image 
processing usually refers digital Image processing but optical and analog image processing also are possible. There are 
many ways through which one can detect plant pathologies. Most of these diseases do not have any detectable 
symptoms associated and display very late. Image processing technology in the agricultural research has made 
significant development [2]. We are now able to automate many of the systems that can detect the plant pathologies, for 
e.g. to recognize and classify fungi disease an automated system has been implemented using algorithm such as back 
propagation, PCA and SVD techniques of neural network. Once a network has been structured for a particular 
application, that network is geared up to be trained. To start the process the initial weights are randomly chosen. Then, 
the training, or learning, begins [3]. Supervised and unsupervised are the two training datasets. Supervised training 
involves a mechanism of providing the network with the desired output. Unsupervised training is where the network 
has to make intellect of the inputs without outside help or interference [4]. 
Principal Component Analysis (PCA): PCA finds a linear projection of high dimensional data into a lower 
dimensional subspace such that [5]: The variance retained is maximized. The least square reconstruction error is 
minimized.  Principal component analysis (PCA) is a widely-used dimensionality reduction technique in data analysis. 
Its popularity comes from three key properties. First, it is the optimal (in terms of mean squared error) linear scheme 
for compressing a set of high dimensional vectors into a set of lower dimensional vectors and then reconstructing. 
Second, the model parameters can be calculated directly from the data [6]. Third, compression and decompression are 
simple operations to carry out given the model parameters – they require only matrix multiplications. 
Radial basis function:Radial basis functions are feed-forward networks consisting of – A hidden layer of radial 
kernels and – An output layer of linear neurons. The two RBF layers carry entirely different roles. The hidden layer 
performs a non-linear transformation of input space. The resulting hidden space is typically of higher dimensionality 
than the input space – The output layer performs linear regression to predict the desired targets. These are real-valued 
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function whose value depends only on the distance from the origin [7]. Sums of radial basis functions are typically used 
to approximate given functions. RBFs are also used as a kernel in support vector classification.  
 

II.LITERATURE SURVEY 
 

Shrutiet.al, (2014) examined in this paper [8] tomato crop which is attacked by the disease that turns the leaf gray,to 
white and black in the end. Scientifically, this disease is known as “cercospora leaf spot” or “cercospora crucifer 
arum”. This is a disease which often kills young seedlings.  Air is the medium through which fungus spread on the 
tomato plant. Hence tomato plantsmust be monitored regularly in order to check their quality.  In this paper a novel 
technique has been proposed which visual the growth of plant from stem and check its type of fungus it is infected. The 
color depth, size of the fungus, location as well as locus of the fungus on leaves give a precise strength of crop quality 
under the soil.  
In this paper (2013) [9] S. Arivazhagan et.al showed symptoms of plant diseases and how to detect them. The proposed 
technique is used for automatic detection and classification of plant leaf diseases based upon a software solution. The 
proposed scheme consisting of four steps i.e. input RGB image creation (for color transformation structure), using 
specific threshold value followed by segmentation process, then the green pixels are masked and removed. After that 
the texture statistics are computed for the useful segments, finally the extracted features are passed through the 
classifier. The proposed algorithm has greater accuracy which is 94% with good efficiency.  
Prof. Sanjay B. Dhaygude et.al, (2013) explained in this paper [10] plant disease detection and its prevention. Most 
plant diseases are due to bacteria, viruses and fungus. Fungi are recognized first and foremost from their morphology, 
with emphasis placed on their reproductive structures. The developed processing scheme consists of four main steps, 
first a color transformation structure for the contribution RGB image is created, and this RGB is transformed to HSI for 
color generation and his fore color descriptor. Then green pixels are cloaked and removed using specific threshold 
value, then the image is segmented and the useful segments are extracted, finally the texture statistics is computed from 
SGDM matrices. Finally, the presence of diseases on the plant leaf is evaluated.   
Rani Pagariyaet.al,(2014) provided in this paper [11] a survey related to the plant diseases detection using neural 
network technique. Nowadays image processing is latest technique to detect plant disease in any crop. The diseases 
may affect crop growth. This paper mainly concentrates on the various diseases of cotton plants and classifies their 
disease. There are so many classification techniques such as k-means Classifier, k-Nearest Neighbor classifier, Genetic 
Algorithm, Probabilistic Neural Network, Support Vector Machine, PCA and neural network techniques. After those 
selection criteria depends upon of the input of the data.  This paper gives brief classification for the classification of 
plant diseases. 
SmitaNaikwadi, et.al, (2013) proposed in this paper [12] an experiment which shows classification and detection of 
plant diseases. Insecticides are not always proved efficient because insecticides may be toxic to some species of birds. 
It also damages n natural animal food chains. The following two steps are added successively after the segmentation 
phase. In the first step, they identified the mostly green colored pixels. Then using Otsu's method, pixels are masked 
having green color. Then those mostly green pixels are masked. After that, red green and yellow color based pixel 
cluster are removed which are infected.  The experimental results show that proposed technique is the best for plant 
detection. 
Haiguang Wang, et.al, (2012) proposed in this paper [13] a technique to recognize the disease of two plants. This 
investigation has been done on two grapes plants and two wheat plants to improve accuracy using image processing 
techniques. Back propagation (BP) networks were used as the classifiers to identify grape diseases and wheat diseases, 
respectively. The results showed that identification of the diseases could be effectively achieved using BP networks. 
While the dimensions of the feature data were reduced by using PCA, the optimal recognition result for grape diseases 
was obtained as the fitting accuracy was 100% and the prediction accuracy was 97.14%, and that for wheat diseases 
was obtained as the fitting accuracy and the prediction accuracy were both 100%. 
 

III.PROPOSED APPROACH 
 

The plant disease detection is the technique which is applied to detect the disease portion from the input leaf image of 
the plant. The plant disease detection technique is been proposed in this work, which is based on the following steps: - 
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a. Pre-processing phase 
In the first phase, the plant leaf image is given which is converted to grayscale.  

This is actual step in which the features are extracted from the image that has undergone segmentation. Feature extraction is the 
means through which one trains the training set data which is to be used in the next step.  
GLCM: The approach that we are implementing uses GLCM i.e. grey level co-occurrence matrix. A GLCM is a matrix where the 
number of rows and columns is 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). Using a large number of intensity 
levels G implies storing a lot of temporary data, i.e. a G × G matrix for each combination of (Δx , Δy) or (d, ө). Due to their large 
dimensionality, the GLCM’s are very sensitive to the size of the texture samples on which they are estimated. Hence, the number of 
gray levels is often reduced 
 
GLCM algorithm 
1. Count all the number of pixels in the matrix in which the data is saved. 
2. Store the counted pixels in matrix P[I,j]. 
3. Check similarity between pixels in the matrix by applying histogram technique. 
4. Calculate contrast factor from the matrix: 

푔 = exp	[
푚푒푎푛(퐼) −푚푖푛푖푚푢푚(퐼)
푚푎푥푖푚푢푚(퐼)−푚푒푎푛(퐼)] 

5. The elements of g need to be normalized by dividing the pixels. 

푔 =
0.8	푖푓푔 < 0.8
1.2	푖푓푔 > 1.2
푔표푡ℎ푒푟푤푖푠푒

 

b.Image Segmentation: The Image segmentation technique is applied which will segment the image based on their properties. 
Acquiring the image and splitting it into several regions (or segments) which are further used individually for extracting out the 
image features is termed as the segmentation. In this work, the region based k-mean segmentations technique is applied for the 
image segmentation. 
 
K-mean clustering: The approach that we are implementing is k-mean clustering algorithm for segmentation. It is one of the 
popular methods used for segmentation. In this we divide the image into various clusters i.e. divides a set of data into specific 
number of groups. Data is classified into k number of disjoint sets. A k-centroid is determined and then each point which has least 
distance from the centroid is taken into consideration. There are several ways of defining the distance of nearest centroid, one such 
method is Euclidean distance. Euclidean distance is calculated consecutively for each data point and the data point having the 
minimum distance is assigned to the cluster. These minimum points are summed up to get a centroid. This is how k-mean clustering 
works 
 
INPUT: Dataset  
OUTPUT: Clustered Data  
Start ( ) 

1. Read dataset and dataset has number of rows “r” and number of columns “m” 
2. For (i=0;i=r; i++) /// selection of centroid point  

1. For (j=0; j=m; j++) 
2. Select k=data (i, j); 

End  
3. Calculation of Euclidian distance() 

1. For (i=0;i=r;i++) 
2. For (j=9;j=m;j++) 
3. A(i)=data(i); 
4. B(i)=data(j); 
5. Distance = sqrt[(A(i+1)-A(i)^2) –(B(j+1)-B(j)^2); 

End 
4. Normalization () 

1. For (k=0;k=data++) 
2. Swap k(i+1) and k(i); 

End 
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5. Repeat step 3 to 4 until all points get clustered. 
 

c. Classification of Data: The KNN is the classification technique which is applied to classify similar and dissimilar data into more 
than one classes. The training samples are depicted by n dimensional numeric attributes. Every sample represents a point in an n-
dimensional space. Along these lines, the greater part of the training samples is stored in an n-dimensional pattern space. At the point 
when given an unknown sample, a k-nearest neighbor classifier looks the pattern space for the k training samples that are closest to 
the unknown sample. "Closeness" is defined in terms of Euclidean distance. Not at all like decision have tree induction and back 
propagation, nearest neighbor classifiers assigned break even with weight to every attribute. This may bring about confusion when 
there are numerous irrelevant attributes in the data. Nearest neighbor classifiers can likewise be utilized for prediction, that is, to give 
back a genuine valued prediction for a given unknown sample. For this situation, the classifier gives back the average value of the 
genuine valued associated with the k nearest neighbors of the unknown sample. The k-nearest neighbors' algorithm is among the 
simplest of all machine learning algorithms. This is the final step in the image processing. In this step the image is classified into a 
specific class by making use of the features that were inherited in the feature extraction step. In this work we use classification to 
classify the diseases that the leaves are having. At this step our machine learns how to give a proper name to a diseased leaf. There 
are many algorithms that can be used for classification. In this work, we are using KNN (k-Nearest Neighbor) algorithm. 

 
Fig1.proposed flowchart 
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IV.RESULTS AND DISCUSSION 
 

In the existing technique, linear SVM is used for classification. The linear SVM only classify the data into two classed 
which is very inefficient and reduce accuracy of classification. In this work, other classifier than SVM will be applied 
which classify data more than two classes. we applied KNN which will classify more than two type of classes. The 
result of KNN and comparison chart of two techniques is shown below. 
As shown in the figure 2, the image is given as input from which we need to detect the disease. The input image will be 
converted to the gray scale to apply GLCM algorithm for the feature extraction which will extract the textural features 
like energy, entropy etc. These input features are used for the plant disease detection. 
 

               
                   Fig2.Diseased leaf image                    Fig 3.Output segmented images using k-mean clustering 

 

As shown in figure 3, the algorithm of k-mean is applied which is the textural feature based segmentation algorithm. In 
the k-mean clustering algorithm, the centered point is calculated from which the Euclidian distance is calculated and 
data is clustered according to their similarity. 
 
. 

 

 
Fig4. Enter cluster number having ROI 
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In figure 4, We will enter the number of cluster in which we have ROI (region of interest).After entering the cluster 
number, we will get cluster having diseased part. 
As shown in the figure 5, The GLCM feature extraction and segmentation algorithm is been applied which will 
segment the image according to their similarity. The final disease image is shown in which disease part is highlighted. 
 

Fig5.Diseased part segmented from original image 
 

 
Fig 6.Classification results displayed using a message box 

 
In figure 6 we will get the name of the disease and area of leaf affected by disease after classification. 
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                 Fig 7. Accuracy comparison                    Fig 8. False Acceptance Rate comparison 

          Accuracy then: 70-80% & now: 80-90%                                 results then: 0.7-0.8 & now 0.8-0.9 
 

V.CONCLUSION 
 

In this work, it is being concluded that plant disease detection required three main steps namely feature extraction, 
segmentation and classification. In the existing technique GLCM algorithm is used to extract the textural features. The 
k-mean clustering is applied to segment input images. The SVM classifier is replaced with the KNN classifier in the 
proposed work to classify data into multiple classes. The performance of proposed algorithm is tested in terms of 
accuracy and false positive rate with is increase up to 10 percent as compared to existing technique. 
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