
International Journal of Engineering Science Invention (IJESI) 

ISSN (Online): 2319 – 6734, ISSN (Print): 2319 – 6726 

www.ijesi.org ||Volume 7 Issue 6 Ver II || June 2018 || PP 60-65 

www.ijesi.org                                                                60 | Page 

Deep Neural Networks Based Disease Detection in Family of 

Cashew Plants by Leaf Image Classification 
 

*Pravallika Rudraraju, Y.Vineela Sravya**
 

*Department of Computer Science, Vignan’s Institute of Engineering for Women 

** Department of Computer Science, Vignan’s Institute of Engineering for Women 

Corresponding Auther : Pravallika Rudraraju 

 

Abstract : Recognizable proof of the plant maladies is the way to keeping the misfortunes in the yield and 

amount of the horticultural item. The investigations of the plant maladies mean the investigations of outwardly 

perceptible examples seen on the plant. Wellbeing observing and sickness recognition on plant is exceptionally 

basic for maintainable farming. It is exceptionally hard to screen the plant illnesses physically. It requires 

enormous measure of work, aptitude in the plant illnesses, and furthermore requires the over the top preparing 

time. This venture is worried about another way to deal with the improvement of plant malady acknowledgment 

demonstrate, in light of leaf picture grouping, by the utilization of a non-parametric strategy named as k-closest 

neighbors calculation (k-NN) for order. The division procedure depends on the distinctive highlights found in 

the picture. The division of the picture is performed utilizing Fuzzy C-Means calculation. The created 

demonstrate can perceive three distinct sorts of plant sicknesses out of solid leaves, with the capacity to 

recognize plant leaves from their environment.  
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I. INTRODUCTION 
Plants are a basic piece of our life cycle and assume an essential part in a country's financial 

advancement. Cashew is a critical harvest in the farming business. The harm caused by developing, re-rising and 

endemic pathogens, is essential in plant frameworks and prompts potential misfortune to the agrarian business.  

The characterization and acknowledgment of harvest infections are of the significant specialized and 

financial significance in the agrarian Industry. Computerized picture preparing is the utilization of PC 

calculations to perform picture handling on advanced pictures. 

A picture might be characterized as a two-dimensional capacity, f(x, y), where x and y are spatial 

(plane) facilitates, and the sufficiency of at any combine of directions (x, y) is known as the force or dim level of 

the picture by then. Whenever x, y and the force estimations of f are generally limited, discrete amounts, we call 

picture a computerized picture. Advanced picture is made out of a limited number of components, every one of 

which has a specific area and esteem. These components are alluded to as picture components, picture 

components, pels, and pixels. Pixel is the term most generally used to indicate the components of an advanced 

picture. Vision is the most exceptional of our faculties, so it isn't shocking that pictures play the absolute most 

vital part in human discernment. Plunge is the utilization of PC calculations to make process, impart, and show 

advanced pictures. The contribution of that framework is an advanced picture and the framework procedure that 

picture utilizing proficient calculations, and gives a picture as a yield. The procedure of computerized picture 

handling is characterized as stages. 

Plant pathologists can break down the advanced pictures utilizing computerized picture handling for 

determination of plant infections. PC handling frameworks are created for farming applications, for example, 

discovery of leaf infections, organic products sicknesses and so forth. In every one of these methods, 

computerized pictures are gathered utilizing an advanced camera and picture handling systems are connected on 

these pictures to remove valuable data that are vital for facilitate investigation. Computerized Image preparing is 

utilized for the usage which will take the picture as info and afterward play out some task on it and after that 

give us the required or expected yield. 

 

II. LITERATURE SURVEY 
Broad research has been directed to investigate different techniques for mechanized distinguishing 

proof of plant sicknesses. The ailment can show in different parts of the plant, for example, roots, stem, organic 

product or takes off. As expressed previously, this work focuses especially on takes off.  
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Dheeb Al Bashish talked about in paper[2], a strategy for acknowledgment of plant ailments show on 

leaves and stem. The proposed work is made out of K-Means division strategy and the fragmented pictures are 

grouped utilizing neural system. They built up a strategy for distinguishing the visual indications of plant 

ailments by utilizing the picture preparing calculation. The precision of the calculation was tried by contrasting 

the pictures, which were sectioned physically with those naturally fragmented.  

Sachin D.Khirade in paper [3] talked about different procedures to fragment the sickness part of the 

plant. This paper additionally examined some Feature extraction and characterization methods to extricate the 

highlights of contaminated leaf and the arrangement of plant ailments. The utilization of ANN techniques for 

arrangement of sickness in plants, for example, self sorting out element delineate, proliferation calculation, 

SVMs and so forth can be effectively utilized. From these strategies, we can precisely recognize and group 

different plant infections utilizing picture handling procedures.  

Yogesh Dandawate and Radha Kokare talked about in paper [4] an approach in light of picture 

preparing is utilized for mechanized plant maladies characterization in view of leaf picture handling the 

examination work is worried about the separation amongst sick and solid soybean leaves utilizing Support 

Vector Machine classifier. They have tried our calculation over the database of 120 pictures taken 

straightforwardly from various ranches utilizing distinctive portable cameras. The Scale Invariation Feature 

Transform calculation empowers to effectively perceive the plant species in light of the leaf shape. The SVM 

classifier can help in perceiving typical and infected soybean leaves with a normal exactness as high as 93.79%. 

The primary point of the proposed work is to give contributions to an independent DSS which will give vital 

help to the ranchers as and when required over the portable. This framework will furnish help to the agriculturist 

with insignificant endeavors. The agriculturist just needs to catch the picture of the plant leaf utilizing versatile 

camera and send it to the DSS, with no extra data sources.  

Rama Krishna.M and Sahaya Anselin Nisha. A talked about in paper [5] the work speaks to groundnut 

leaf sickness extraction and characterization utilizing shading symbolism. The shading nonexistent change, 

shading co-event framework, include extraction will be done and get a proficiency yield with neural system, 

Back spread gives productive ground nut leaf identification with complex foundation, in this work we grouped 

just four distinctive illness with 97 Al % of effectiveness. Yet, in future the work did more infections by 

utilizing this strategy.  

Rajileen Kaur talked about in paper [6] the investigation of recognition of plant ailments and discovery 

of contaminated piece of plants. At first information pictures are taken and afterward picture handling is begun. 

Foundation and Black pixels are both divided in initial step. At that point Hue and Saturation part of picture is 

likewise isolated. Lastly tainted part and contaminated zone % and name of illness is gained which is primary 

work utilizing our proposed system. Principle point of this work is to give the headway and improvement in 

figuring classifiers of neural system approach and give better outcomes. This examination contains a one of a 

kind work that is it will figure the % of contaminated zone of plants. 

 

III. Existing System 
In existing framework, the bare eye perception by specialists through which distinguishing proof and 

identification of plant maladies is finished. So a quicker recognizing framework is required to build up a system 

to guarantee speedy and ideal restoration of the plant's wellbeing. It would be better if having a device which 

can distinguishes names of the infection utilized as a part of the information picture of the plant leaf. 

A.Disadvantages: 

The existing method for plant disease detection is simply naked eye observation by experts through which 

identification and detection of plant diseases is done. The disadvantages of this system are: 

 A large team of experts as well as continuous monitoring of plant is required, which costs very high when we 

do with large farms. 

 In some countries, farmers do not have proper facilities or even idea that they can contact to experts. Due to 

which consulting experts even cost high as well as time consuming too.  

 The decision making capability of an expert also depends on his/her physical condition, such as fatigue and 

eyesight, work pressure, working conditions such as improper lighting, climate etc. 

 

IV. Proposed Sysyem 
In the first place, the framework is made to distinguish the sickness the plant is affected with through 

the handling of the info leaf picture we give. It is a product system for streamlining the procedure of recognized 

the infections. It uses picture handling ideas for division of the information picture and basic machine learning 

ideas for ordering.  

 

In the principal module the information picture is divided and changed over into a grey scale picture  
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 Plant leaf affected with the illness are taken as information, pre-preparing is done and afterward the 

highlights are separated and the grey scale transformation is finished.  

 The prepared datasets are utilized to prepare the classifier. The parameters are utilized to define limits to the 

model and increment the exactness.  

 The classifier at that point predicts the infection and sends back the outcome to the client. 

Context diagram help us apply system thinking to our content strategies by standardizing notation and 

making things visual and concrete. This modeling technique can be used casually as in sketching ideas out on a 

whiteboard or as a formal mode of documentation.  

  

 
Fig1: Basic Steps in Image processing to detect plant diseases 

 

V. INDENTATIONS AND EQUATIONS 
1) Randomly select „c‟ cluster centers. 

2) Calculate the fuzzy membership 'µij' using: 

𝛍𝐢𝐣 = 𝟏/ (
𝐝𝐢𝐣

𝐝𝐢𝐤
)(𝟐𝐥𝐦−𝟏)𝐜

𝐤=𝟏     

3) Compute the fuzzy centers 'vj' using: 

 

𝐯𝐣 =
   𝛍𝐢𝐣 

𝐦𝐧
𝐢=𝟏 𝐱𝐢 

   𝛍𝐢𝐣 
𝐦𝐧

𝐢=𝟏  
, ∀ 𝐣 = 𝟏, 𝟐, … 𝐜 

                                                                         

4) Repeat step  and  until the minimum 'J' value is achieved or ||U
(k+1) 

- U
(k)

|| < β.                             

 where,         

„k‟ is the iteration step 

 „β‟ is the termination criterion between [0, 1]  

 „U = (µij)n*c‟ is the fuzzy membership matrix  

 „J‟ is the objective function 

 
Fig2: Result of Fuzzy c-means clustering 

   

k-NN Algorithm 

The k-closest neighbors calculation (k-NN) is a non-parametric strategy utilized for grouping. In k-NN 

order, the yield is a class participation. A protest is characterized by a larger part vote of its neighbors, with the 

question being doled out to the class most regular among its k closest neighbors (k is a positive number, 

commonly little). In the event that k = 1, at that point the question is basically doled out to the class of that 

solitary closest neighbor. The preparation period of the calculation comprises just of putting away the 

component vectors and class names of the preparation tests.  

https://sites.google.com/site/dataclusteringalgorithms/fuzzy-c-means-clustering-algorithm/fuzzy.jpg?attredirects=0
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In the grouping stage, k is a client characterized steady, and an unlabeled vector (a question or test 

point) is arranged by doling out the mark which is most regular among the k preparing tests closest to that 

inquiry point.  

The best decision of k relies on the information; for the most part, bigger estimations of k decreases 

impact of the commotion on the classification,[5] however make limits between classes less unmistakable. The 

extraordinary situation where the class is anticipated to be the class of the nearest preparing test (i.e. at the point 

when k = 1) is known as the closest neighbor calculation.  

The most natural closest neighbor compose classifier is the one closest neighbor classifier that relegates a direct 

x toward the class of its nearest neighbor in the component space, that is :  

C_n^lnn (x)=Y_((1))  

As the extent of preparing informational collection approaches limitlessness, the one closest neighbor classifier 

ensures a blunder rate.  

The precision of the k-NN calculation can be extremely corrupted by the nearness of loud or unessential 

highlights, or if the element scales are not reliable with their significance. 

ALGORITHMS: 

Fuzzy C-Means Algorithm  

This calculation works by relegating enrollment to every datum guide comparing toward each bunch 

fixate based on separate between the group focus and the information point. Increasingly the information is 

close to the group focus more is its enrollment towards the specific bunch focus. Obviously, summation of 

enrollment of every datum point ought to be equivalent to one.  

After every emphasis enrollment and bunch focuses are refreshed by the equation: 

𝛍𝐢𝐣 = 𝟏/  
𝐝𝐢𝐣

𝐝𝐢𝐤
 

(𝟐𝐥𝐦−𝟏)𝐜

𝐤=𝟏

 

𝛝j =
  (𝛍𝐢𝐣)

𝐦𝐧
𝐢=𝟏 𝐱i 

   𝛍ijm 𝐧
𝐢=𝟏  

, ∀ 𝐣 = 𝟏, 𝟐, … 𝐜 

Where, 

„n‟ is the number of data points 

„vj‟ represents the j
th   

cluster 

„m‟ is the fuzziness index 

„c‟ represents the number of cluster center 

„µij‟ represents the membership of i
th

 data to j
th

 cluster center 

'dij' represents the Euclidean distance between i
th

 data and j
th

 cluster center 

Main objective of fuzzy c-means algorithm is to minimize: 

J(U,V)=  (𝛍𝐢𝐣)
𝐦 𝐜

𝐣=𝟏
𝐧
𝐢=𝟏  𝐱𝐢 − 𝐯𝐣 

𝟐
 

where, 

'||xi – vj||' is the Euclidean distance between i
th

 data and  j
th

 cluster center 

Algorithmic steps for Fuzzy c-means clustering 

Let  X = {x1, x2, x3 ..., xn} be the set of data points and V = {v1, v2, v3 ..., vc} be the set of centers. 

 

VI. PROCESS AND IMPLEMENTATION 

 
Fig3: Loaded input image 
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Fig4:  Clustered image of the leaf 

 

 
Fig5: Powdery Mildew Disease detected 

 

 
Fig6: Red Rust Disease detected 

 

 
Fig7: Anthracnose Disease Detected 

 

VII. CONCLUSION 
A conclusion section must be included and should indicate clearly the advantages, limitations, and 

possible applications of the paper.  Although a conclusion may review the main points of the paper, do not 

replicate the abstract as the conclusion. A conclusion might elaborate on the importance of the work or suggest 

applications and extensions. 
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