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Abstract: Area of agriculture plant disease detection attracts is 

very important one, main role is diseases detection. To develop the 

plant diseases detection, it required to identify arrival of the 

diseases in the leaf and instruction to the agriculturalists. In this 

proposed work, a leaf disease detection system (LDDS) based on 

Otsu segment (OS) is developed to identify and classify the 

diseases in the set of leaves. Clustering scheme is offered from 

segmented image of the diseased leaf. Otsu segmentation is 

measured the size of segmented leaf are uploaded to less storage 

place.  In observing location, the amounts are retrieved as well as 

the features are extracted from the original segmented image. The 

enhancement as well as classification is used to SVM based on 

PSO classifier. The overall design of this paper is LDDS take scan 

be calculated in terms of system efficiency and it is compared with 

the existing methods. The result indicates the research technique 

offers a whole detection accuracy of 90.5% and classification 

accuracy of 90.4%. 

Keywords: Leaf Diseases Detection, Otsu Segmentation, PSO.  

I. INTRODUCTION 

To develop the Internet of Things (IoT) by using the image 

processing techniques, then increased the agriculture return 

by the system supporting, it can be detect and classifying the 

diseases. Here use the leaf image dataset and to detect the 

segmented image. The segmented image can be transferred by 

using internet of things, then analysis the features extracted 

image. The farmers provide the solution for classifies the 

diseases based on the features received. In image based 

diseases detection system, segmentation shows some role, 

where diseases has spread wanted the agriculturalist to apply 

suitable amounts of the affected parts, and return by the both 

economic and environmental. The image well able to segment 

efficiently, image segmentation method is grouping an image 

into various sets. Here various kinds of segmentation schemes 

as the simple thresholding devices to color based subdivision 

systems. 

Features are extracted based on at the coloration, texture, 

place and cluster. These extraction display primary functions 

in category, those features are transferred through the sensor 

nodes to the gateway which is extra transmitted to the  
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observing the website of internet. The machine to be had at 

the tracking location employs the classifiers and neural 

networks to classify the virus. Artificial neural networks and 

SVM are usually used inside the category method. 

 In our proposed scheme, a brand new Leaf Disease 

Detection System (LDDS) is designed to hit upon leaf viruses 

as well as phase the diseased portion for classification. Impact 

this work is an easy and green segmentation system along with 

the Ostu segmentation (OS). OS statuses that the signal can be 

restored with very few measurements the usage of a 

non-linear recovery manner. With the help of OS, the quantity 

of image to be uploaded to the cloud will be reduced 

effectively. At the observing the functions are extracted from 

the reassembled segmented picture and SVM-PSO classifier’s 

used to classify the disorder. The performance of the designed 

technique is evaluated in terms of accuracy and compression 

rate. The proposed work is likewise as compared with the 

well-known K-means clustering primarily based disorder 

detection machine.  

 This paper is used four different stages; they are 

Preprocessing, Segmentation, and Feature Extraction, 

Classification. Here works surveys, Section 2 discusses about 

the related works, section 3 detailed description of proposed 

work. Section 4 explains the simulation result and cloudsim 

simulation outputs and section 5 offers then conclusion and 

future work. 

II.  LITERATURE SURVEYS 

Dixit Ekta Gajanan et.al [1] the control of the credit 

although agriculture engineers of the plant diseases, the early 

stage of the system can be analyses.  The proposed system in 

the review for new methods, constructed by the facts 

designated to the owner, otherwise image processing of the 

plant dataset. The respect of a disease can every so often be 

based on the skin condition in several parts of a plant. The 

color, area and the number of these skin condition can be 

calculated to a great range of the disease that has modified 

leafs. Here basically used analysis and testing, some 

application can be extended without problems for the various 

plant diseases and different smart phone area. 

Jihen Amara et.al [2] The main factors of agriculture 

products are plant diseases, as they end in serious quantity of 

agriculture area. Then, one main thing is that the disease 

should find out earlier.  We introduce system a deep 

learning-based method can be tune the manner of dividing 

banana leaves diseases. To divide the image datasets we use 

LeNet architecture as a 

convolution neural network.  
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The first output define the powerful of the offered the 

method level under difficult situations such as, difficult 

background, various resolution, size and orientation of real 

scene images. 

Sonal P. Patil et.al [3]A product quality control is first 

needed to obtain products. So many studies define that quality 

of the agriculture products may be decreased from many 

stages. Main important factors of such quality plant diseases. 

Accordingly, decreasing the plant diseases permits to upgrade 

the quality of the product. Acceptable analysis of crop the 

affected area in the leafs is unfavorable for the solution. The 

vital fungous virus of cotton takes place in particular areas. 

The symptoms of Cotton Leaf spot images are captured by 

mobile and the diseases are classified using support vector 

machine. To attain smart farming, the classifier is being 

trained, later spotting of disease in the groves, selective 

fungicide application, etc. The proposed system is used to 

Segmentation techniques in which, then taken the images are 

treated for initial improvement. Before texture and color 

feature extraction techniques are used to take out of structures 

such as boundary, shape, color and texture for the virus to 

mark identify diseases. 

Amanpreet Kaur et.al[5]rice cultivation plays a major role 

in agricultural field. But several diseases spoil their growth. If 

diseases are not found in first stage then the production will 

become less. The important aim of the system is to aim of this 

work is to grow an image processing method that can be 

finding and differentiate the several rice plant viruses moving 

the cultivation of rice to be exact brown advert disease and 

leaf blast disease. This work can be splitting into two parts, 

rice plant disease discovery and recognition of rice plant 

viruses. While identifying diseases, the damaged parts of the 

rice plant is first detected by means of KNN as well as 

clustering classifier. The system efficiency rate is established 

to be 89.16%. In virus identification, then rice plant disease 

variety is identified by using classifiers such as, k-Nearest 

Neighbor (k-NN) as well as SVM. Using this method one can 

identify the disease at first phase and consequently can be 

required stages in time to reduce the loss of invention. 

 Ms. Kiran R. Gavhale et.al [6] Diseases in plants results 

in loss of production and reduction in both quality as well as 

agricultural products quality. Recently plant virus’s 

identification has received collective awareness of observing 

the cropped image. Farmers struggled most moving as of one 

disease control policy to another. The bare eye comment of 

modern method is taken in preparation for discovery and 

documents of plant viruses. Proposed work analyze the simple 

leafs disease detection scheme that would take developments 

of agriculture. Initial information is cropped, and then disease 

detection can take the device of diseases over the regular 

management plans. These methods upgrade the productivity 

of yields, it contains several stages of IP, PP, features 

extraction and neural network based on the classification 

methods. 

Anand R et.al, [8]In this survey paper represents carefully 

detect the diseases infected leaf of plant. The main purpose of 

this work is to diagnose the leaf to infected brinjal plant using 

image processing by artificial neural techniques. Because of 

this infected disease of plant decrease the yield of the brinjal. 

This survey paper mostly concentrate the leaf of brinjal leaf 

than the whole plant because 85-95% of diseases are occurred 

mostly in the leaf of the plant like Bacterial Wilt, Tobacco 

mosaic virus (TMV), Cercospora Leaf spot. The disease 

infected plant can be detect by using two process such as 

segmentation and classification techniques; Segmentation 

process takes place by K mean clustering and Classification 

carried out by Artifical Neural network which is very effective 

to recognize the infected leaf disease. 

 Arti N. Rathod et.al,[10] In agriculture industry research 

shows that the automatic infected leaf disease detection is 

important to describe and prove the requirement of watching a 

very large field of crops such as rice, wheat, barley etc and 

also identify the symptoms of the leaf which type of disease 

disturb leaf of the crop. If any way of disease affects the plant 

which is mostly shows it to the leaf of the plant. Detection of 

plant leaf disease is takes place by using image processing. 

Based upon the symptoms of the disease infected plant can be 

identified the image by using the image processing 

techniques, which improve the yield of the crop with the use 

of automatic detection technique and it is highly beneficial to 

the agriculture industry which improve high yield. 

Shiv Ram Dubey et.al, [11] Fruit diseases effects 

thedestructive difficulties of the results in economic losses 

and manufacture in agricultural area. Proposed work, a way 

out for the identification as well as division of apple fruit leaf 

is offered and experimentally checked. The image processing 

techniques is used collected of the subsequent main stages; 

the first stageis K-Means clustering system as well as is used 

for the image segmentation, in the second stage about the 

formal features are extracted from the second stage output. 

Our simulation result conveys that the planned by correct 

identification and programmed division of apple fruit viruses. 

The categorization accuracy for the research output is reached 

up to 83%. 

N.Krithikaet.Al, [12] the most tough technique in 

agricultural packages is locating the leaf for my part. In this 

effort, the division of grape leaf viruses is designed with the 

plant identity. At first, the leaf plans are observed grape pics. 

Since, the leaf frames are used for calculating the location as 

well as guidelines of the plants. The TD totally segmentation 

set of rules is introduced for retrieval of plans. If the grape leaf 

pictures are separated, then the histograms of H and a color 

networks created as well as the pixels values are observed to 

differentiate right into a healthful and diseased tissues. Then, 

take out the features and divide by means of the usage of the 

KNN type set of rules in order to locate the leaf sicknesses. 

Pranjali B. Padol et.al, [13] In production of t crop is less 

because this crop is mostly affect by various disease on its 

stem, fruit and leaf. Mostly the main symptom is affect the 

leaf of the plant, the disease may be virus, bacteria, fungi etc. 

Disease is one of the major term to affect the production of the 

crop and it is difficult to control the disease of the plant. It 

could not find which disease is affect the plant without 

accurate technique. Image Processing is a technique to find 

which type leaf disease and its classification can be found by 

SVM technique. The disease infected leaf is segmented by 

K-means clustering at that time color and textures are 

removed to end with the 

classification carried out.  
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The accuracy of the proposed detects and classify by 88.89 

%. 

R.Meena Prakash et.al, [14] to classify the plant leaf 

disease. The goal of process is to execute analysis of image 

and classify the infected leaf disease of the plant, these are 

supported by IP technique. This work contain four important 

steps such as image preprocessing, Segmentation done by 

K-mean clustering which determine the disease affected area, 

feature extraction and classification done by using SVM. 

Gray-Level Co-Occurrence Matrix (GLCM) features are us 

on behalf of texture extraction. 

III. LEAF DISORDER DETECTION GADGET 

An effective and a new leaf disorder detection gadget 

(LDDS) is proposed to preprocessing, feature extraction, 

segment and classify the leaf sicknesses. LDDS will add the 

captured image information set and segmented data from the 

sensor platform to the cloud platform in a green manner. This 

device is useful as it reduces guide monitoring in massive 

farms and may discover at very early degree when they appear 

on plant leaves 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Diagram for Proposed System 

Figure.1 shows the design of proposed method. This 

section includes four steps. Preprocessing, Segmentation, 

feature extraction and classification. In Data set gives as an 

input. The preprocessing should be done by using Inverse 

Bilateral Filter. After preprocessing Segmentation process 

takes place. Otsu segmentation is used for segment the data’s. 

Feature Extraction is completed by using ABCD algorithm. 

After Feature Extraction Classification should be done. In 

Classification, SVM-PSO is used to find disease of the leaf. 

This information is stored in the Cloud Environment. 

 

 

Step 1: Preprocessing 

 Pre-processing is a not unusual call for processing with 

the pictures at the bottom level knowledge, it has input and 

output are intensity pictures. The intention of preprocessing is 

an development of the pictures records that destroys annoying 

distortions or improve various photograph features vital for 

similarly processing.  

 
Figure: 2 Seep for preprocessing 

In our proposed work, then resizing the image and then 

Converts RGB to gray by using the inverse bilateral filter. 

Let’s description of color image, which can be represented by 

function u (x) equation (1) on the coordinates, x:  

 

…………………………………… (1) 

The saliency mapping function s(x) can be modeled as: 

…………………………… (2) 

The saliency mapping function will be represented by 

inverse bilateral filter  

………………………………... (3) 

Step 2: Segmentation 

 In our proposed system used Otsu segmentation, this 

segmentation defines clustering primarily based picture 

thresholding or reduces the grey degree image to a binary 

photograph. This set of rules assumes that the photo 

encompass two instructions of pixels 

 
Figure: 3 Segmentation Steps 
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 …....……. (4) 

Weight  and  are the possibilities of the two parts are 

divided by an edge r,  and  are differences two parts.  

 Possibility  is calculated, since L is the 

histograms bin: 

 

 
Otsu displays the minimizing the inter-class alteration of 

the similar increasing the inter-class variance: 

 

 

These are denotes the class possibilities  and class means 

 

Although the class mean  is: 

 

 

……………………… (5) 

 

Step 3: Feature Extraction 

 Feature extraction begins from a preliminary set of a 

measured fact and builds features. The amounts are recovered 

as of the cloud and the segmented in dataset is rebuilt the 

usage of the prevailing and widely recognized Otsu 

Segmentation (OS) algorithm. OS is an easy and effortlessly 

implementable procedure which estimations the sparse sign 

via the new release method [10]. Feature extraction is 

supported established on the texture evaluation. The GLCM is 

utilized to attain the numerical smoothness features [12]. 

Contrast, energy, homogeneity, entropy and relationship stay 

a number of the texture built features are extracted from the 

segmented data 

 
Figure: 4 Feature Extraction 

Contrast: 

 
Energy: 

 
Entropy: 

 
Homogeneity: 

 
Correlation: 

 
 

The GLCM medium is utilized for the L* picture and the 

features and its equivalent calculations are displayed above. 

Wherever P(q, j) indicates the features of the GLCM medium, 

and K represents the quantity of gray degrees in the data. 

 

Step 4: Classification  

The extracted capabilities are known as input to the 

grouping system. SVM-PSO is castoff within the 

classification manner and goes to the institution managements 

[12, 15]. Controlled gaining knowledge creates the education 

database to be expecting the trying out dataset. SVM-PSO is 

correct while used with texture functions. SVM-PSO creates 

the right kernel characteristic to categories the good plants 

and diseased grasses. After classification, the news are 

analyzed via the specialists, as well as the records dispatched 

to the agriculturalists. The identified disease in conjunction 

with the answer dispatched to the agriculturalists for suitable 

motion to increase the cultivation produce. 

 
Figure 5 Classification 

PSO is motivated by the way of social and supportive manners 

shown by means of various classes to clear their wishes within 

the search area. This set of rules is guided with the private 

level Pbest, overall level Gbest, as well as the prevailing 

program of the particles to determine their next locations in 

the search space. Additionally, the reports are expanded by 

way of two elements C1 and C2, and casual numbers r1 and r2 

made among [0,1]; while, the main program is extended with 

the aid of an inertia element . 
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 Exactly, up to date positions of every element in the search 

space can be represented the usage of the two equations 

mentioned below. 

 

 
 

………………………. (6) 

Where,  is denotes personal best elements of 

different 

  is denotes  element of the best particular 

residents to iteration k  

IV. SIMULATION RESULT 

The Simulation result shows the tester leaf from database. 

The input is learned from database after pre-processing of an 

input by top hat filter system. 

 

 
Figure: 6 Input Image 

The picking is the method utilized to remove noise of the 

input, here used inverse bilateral sift. Otsus thresholding is a 

segmentation to sense the affected area part. 

 

         Cluster 1 

 

           Cluster 2 

 

         Cluster 3 

 

SVM and PSO methods remain to be performing the grouping 

of the inputs. PSO method is for arranging the task like as here 

layer stages take place that is this method top quality which 

pixel layers designated for grouping part. SVM method 

categorize the disease affected parts and modest parts in the 

leaf. 

 
Figure 7 SVM-PSO Confusion Matrix 

Figure 7 shows SVM-PSO confusion matrix, matlab 

simulation provides good system accuracy 90.0% and the 

overall accuracy also good. Then the system performance also 

improves in the classification techniques. 

V. CONCLUSION 

Plant disease detection is one of the critical for agricultural 

programs to growth the yield. These capabilities mined from 

the segmented data’s are designed for classification mainly 

established on which the agriculturalists are set a few hints. A 

well-organized device based on IOT as well as OS is offered 

for instinctive detection as well as category of the plant leaf 

diseases. The segmentation system is performed by using 

planning an efficient threshold totally built on numerical 

actions, as well as the segmented data feels CS system earlier 

than communicating it inside the wireless medium. The OS 

amounts are transferred to cloud and recovered on the 

tracking position. The capabilities are mined the use of 

GLCM conditions beginning the reassembled the data as well 

as SVM based PSO classifier is used to categories the 

disorder the usage of linear kernel role. The research LDDS is 

simulated using MATLAB, as well as from the significances 

provide the satisfactory accuracy within the machine 
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