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ABSTRACT   

Leaf diseases are one of the common factors responsible for decreasing plant growth. Plant diseases are 

analyzed with their leaves. Many researchers have not been able to detect the disease. So, in this article, we 

introduced the Vector Support Machine (SVM), KNN and the Neural Network for the detection and the  

classification. Here, the data set affected by the disease is affected by four diseases, namely, late blight, late 

blight, black rot, and health. The main purpose of this article is to detect the disease. We calculated the 

percentage of leaves affected by their classification.  

Overall results are evaluated as accuracy. 
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1.INTRODUCTION  

It has been found that there is 1.7 million living 

species on the earth surface. Out of this huge 

number of living algae, animals, plants and 

humans; only plants are the species that are 

essential to make life cycle for the human life.  

Plants provide a way of living to humans in the 

form of breathing oxygen to other essential 

resources. A plenty of medicines and food are 

the gift of plants to humans. So, plants are 

essential components of human life and need to 

be protected at each stage. [1] In plants, major 

useful species is known in the form of 

agriculture crops. These crops are the feed for 

more than 70% of our country population. But 

the production of crops can be affected by 

diseases and these diseases are not visible with 

naked eyes. Plant diseases are analyzed from 

the affected leaf. One method to detect these 

diseases is manually deter- mined by the expert 

scientist. So, there is the need for some 

autonomous method Plant leaf disease is only 

vital factor which reasons important for reduce 

the quality and amount of plant generation. 

Detection of leaf  disease of plants is very 

difficult in field of agriculture. If the 

identification is incorrect, the economic value 

of the market and production of the crop suffers 
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a huge loss. Discovery and characterization are 

one of the fascinating points and are more 

relevant in designing IT fields. Detection of 

Leaf Disease disease of plants is very difficult 

in field of agriculture.   

If the identification is incorrect, the economic 

value of the market and production of the crop 

suffers a huge loss. The detection of leaf 

diseases requires a basic knowledge of plant 

diseases as well as a longer treatment time. We 

can therefore use image processing to detect 

leaf diseases in MATLAB. The identification 

of the disease follows the following steps: 

image loading, contrast enhancement, RGB to 

HSI conversion, feature extraction and SVM. 

There are different methods for identifying the 

plant disease, eg: thresholding, district 

development, grouping, watershed, etc. In order 

to identify plant diseases, the image must be 

pretreated, divided, and highlighted in terms of 

extraction and characterization.  

Preprocessing is a process of modifying image 

information to suppress undesirable damage or 

to improve certain image highlights that are 

essential for further processing [1]. The 

segmentation procedure for segmenting an 

image into significant areas is a crucial 

procedure on which images are highlighted and 

separated. There are different strengths of an 

image, such as its level of darkness, shading, 

surface, shape, depth, movement, etc. The 

ranking process is used to classify the given 

information into number of classes .  

 It extracts certain characteristics and selects a 

particular characteristic and classifies the data 

[2].  

 

2.LITERATURE REVIEW  

There is a list of methods for diagnosing 

plant leaf diseases. Presents an image 

processing approach to detect leaf, Stem 

disease. Five diseases that affected plants; 

they are: the initial shock, the Cotcinsy 

mold, Aisha mold and late sweat. In this 

approach, hand-held images are broken by 

K-centering. The next step is the pre-

trained neural network. The result shows 

that the proposed approach leaves much to 

be desiredautomatic and accurate detection 

of the disease. Based on our experience, 

nerve classifiers based on statistical 

classifications have been developed and 

accurately identify and classify about 93% 

of the exact test cases.  This article [1] has 

two steps to identify the area of the disease. 

Initially, the boundary detection-based 

image is shared, and finally, image analysis 

and diseases are categorized using our 

proposed HPCDDD algorithm. The goal of 

the network was to expand an advanced 

computing method that could categorize 

the area of cotton leaf effect by image 

analysis techniques. In paper [3], the 

processing network is mainly developed 

into four phases, the initial value of which 

is used for RGB inputs consists of a color 

change structure because it is an image of 

RGB color creation and a modified RGB. 

For this purpose, HSI is used for the color 

plot in the next step, green pixels are 
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hidden and removed according to the 

threshold. In the third, using a pre-

compiled threshold level, the green is used 

to remove pixels and coverage for useful 

segments that are earlier extracts at this 

point when the image is a segment. And 

sharing takes place in the final stage. Paper 

[1] contains a few steps in the disease ID 

procedure, four noteworthy advances are as 

follows: initially, utilizing the infoRGB 

image, the development of color change is 

used, and then the exact limit value, green 

pixels are calculated  and evacuated, and 

used to describe in writing information that 

bears in mind the ultimate goal of 

obtaining facilitated useful areas after the 

allocation procedure. All in all, group 

patients are used to order offices. The 

proposed calculation shows its sufficiency 

in the fertile location and arrangement of 

the disease tested at 94%. The quality of 

the  

3.METHODOLOGY  

Proposed computation is demonstrated using 

the test results of about 500 plants in the 

database. In this document [2], an application 

for detection has been printed out in an 

identifiable certificate and in a leaf leaf 

problem. The strategy was tested with a huge 

number of plants. Special care was taken to 

treat these plants. In this process firstly the 

image is enhanced after Smoothing. While 

collecting image, many types of filtering 

techniques are used. Mainly this process 

Testing shows that the proposed approach has 

the ability to identify and organize leaf disease 

with modest computing power. In order to 

increase the speed of the nature of the problem 

at different stages, the preparatory tests can be 

made more efficient and along with the main 

offices one can emphasize the disease 

acknowledgment status.  

3.1 Image Acquisition and Pre-Processing  

In this process, the image is acquired with a 

digital camera. The picture we took was not 

always satisfactory at all times there is some 

noise added in that contains three main steps 

clipping smoothing and enhancement The 

preprocessing is used to improve the image 

quality or enhanced the features of images. In 

preprocessing the Median Filter is used to 

removing the noise and for producing the 

enhanced images.  

 

3.2 Segmentation  

In the segmentation, the cut-out of the original 

image. Threshold, edge detection, water pipe, 

etc. This is a pre-processed image. The node 

threshold is a simple method for determining 

the value of segmentation and pixel value. In 
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this work, the global threshold is used for 

segmentation. The threshold is used to use the 

threshold value. The average Kclustering is 

used to identify Grayscale images. In this work, 

the kaverage clustering of the affected leaf 

images into three clusters. It uses some relevant 

information about a segmented image. Here, 

the k-mean is used. Picture of an infected part 

of an image. The technology takes away a 

certain number of clusters have been resolved 

earlier. One of each cluster. The Distinctive 

result of these centers. According to these lines, 

Here is a step-by-step guide for the centroid. 

When the point is not running, the Gathering 

age is ready. Now we have to redefine what   

have gone through the previous progress. When 

we have these new focal points, we have to 

make another connection between sample 

collection points and the nearest new center. A 

circle has been created. Due to the change in 

the area, we can see that there are no more 

changes. Don't move anymore.  

3.3 Feature extraction    

The Features Extraction is used to reduce the 

original data. From the literature survey, we see 

that many methods are used for extracting the 

features of the texture, shape and color etc.. 

The proposed work, texture feature, and pixel 

coefficient value is extracted. The texture, 

shape and pixel value are extracted using the 

GLCM. Feature extraction plays a Vital role in 

the identification of objects. Feature extraction 

is used in many application of image 

processing. Some of the important features are 

plant disease detection, color, texture, 

morphological, edge etc. among the most 

effective feature are morphological. It gives the 

best result. This is the process we use color co-

occurrence method. The Gray-level event 

Matrix is used to extract texture properties 

mainly in image processing . The GLCM 

method was mainly used in a method for image 

processing, such as biomedicine. The position 

of each grayscale pixel can be displayed by 

GLCM methods. In this work, 11 surface 

texture properties are calculated by GLCM . 

Features extracted from GLCM include average 

standard deviation, energy, entropy, skew, 

variance, kurtosis, smoothness, contract and 

correlation. RGB to HIS conversion statics is 

calculated by SGDM matrix and using GLCM 

function the feature is also calculated, after 

Converting RGB leaf into HSI color 

Specification each pixel map is use to create 

color cooccurrence matrices. So there are three 

matrixes generated for each, H, S, and I. The 

GLCM is the gray level co-occurrence matrix. 

And we get different features value i.e. value 

for contrast, energy, homogeneity, correlation 

etc.     

3.4 Classification  

It is the most important part of digital analysis. 

Classification can be performed by a spectrum 

such as shape, structure, etc. And then divides 

the properties into space for many classes by 

different methods. Classification is used for 

automatic identification of plant diseases. The 

classifier NN (neural network) is used here.  It 

is a feed network that is   back    propogation  is 

widely  

 

4.RESULTS AND DISCUSSION  

used in pattern recognition problems and 

classification. The PNN consists mainly of four 
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layers, the first of which is the input layer, the 

second is the third layer of the image layer, 

which is the summing layer and the latter is the 

yield layer. ANN backward propagation 

algorithm The retraction algorithm is the least 

generalization of the average square algorithm 

that changes the weights of the network to 

minimize the average square error between the 

desired and actual output of the network. 

Backward use uses controlled learning, in 

which the network is trained using data whose 

inputs and outputs are known. Once the 

training is completed, the network weights are 

frozen and can be used to calculate the output 

values for the new result samples.   

 
Fig 4.1:Pre-Processing,k-meanse clustering. classification 
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Fig 4.2: Performance                                                                Fig  4.3:Error Histogram    

 
Fig 4.4: Training State                                                       Fig 4.5: Confusion Matrices 
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Fig 4.6:ROC curve 

5.Conclusion and Future Scope  

To achieve the final disease type, we have used 

k-means clustering to segment the image, 

extract the GLCM texture feature, averages for 

extracting color functions, and the final 

classification of KNN, Neural Network, SVM 

leaf disease. The above study for the detection 

of plant disease using an image processing 

method is performed using important tools such 

as k-mean clustering, GLCM. Some challenges 

are to detect plant disease as soon as possible. 

At an early stage of the disease, we need to 

detect the disease, for which purpose we need 

to monitor the plant continuously. In future 

work, we will use large amounts of information 

in the neurological network. When we increase 

our training information, the accuracy of the 

system is high. And in the future, we can use 

fuzzy logic as classification tools, and we can 

compare the accuracy and speed of the 

system.The K-tool algorithm provides very 

high accuracy, but it is useful for a single 

database at a time. When the neural network is 

useful for multiple databases, it is trained for it. 

Neural network also offers good accuracy.In 

the future, various neural network algorithms 

may be used to categorize the affected leaf 

images and the classification results of these 

images will be compared with the results of the 

existing classification methods. In this work, it 

is proposed to collect combinatorial properties 

and classify using the decision-making, SVM 

and K-NN classifiers to classify PlantVillage 

data with 5000 images. Collaborative features 

of structure, shape and pixel are combined. 
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This combination gives better results in 

classifying leaf diseases with high accuracy, 

sensitivity and specificity. The accuracy of 

each of the two classes with GLCM. Accuracy 

can be calculated using Kfold methods. The 

end result is a measure that uses the average of 

K-NN, SVM, and final tree classifiers 1-fold, 

2-fold, 3-fold, and 5-fold. The classification 

accuracy of the folding method indicates that 

the NN classifier can shorten the time and also 

give better results than other methods. In the 

future, work can be expanded by increasing the 

type of images and leaf diseases. In addition, 

we can apply different segmentation, identify 

picking techniques for detection and 

classification.   
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