
 

 

 

 

 

 

Abstract— The identification of disease on 

the plant is a very important key to prevent 

a heavy loss of yield and the quantity of 

agricultural product. The symptoms can be 

recognized on the parts of the  plants such as 

leaf, stems, lesions and fruits. The leaf shows 

the symptoms by uncertain colour, showing 

the spots on it. This identification of the 

disease is done by manual observation and 

virus detection which can consume more 

time and may prove costly. The aim of the 

project is to analyze and classify the disease 

accurately from the leaf images using less 

time. Image processing toolbox of Matlab is 

used for  measuring affected area of disease 

and to determine the difference in the color 

of the disease affected area. The steps 

required in the process are Preprocessing, 

Training and Identification. The disease 

examined are Powdery Mildew, Downey 

Mildew which can cause heavy  loss to Grape 

fruit. For recognition of disease features of 

leaf such as major axis, minor axis etc. are 

extracted from leaf and given to classifier for 

classification. 

Keywords:Imageprocessing,Genetic 

algorithm,PowderyMildew,Downey Mildew. 

I.INTRODUCTION  

         Digital image process is the use of 

computer algorithms to perform image process 

on digital images. It privilege a far wider vary 

of algorithms to be applied to the computer file 

and might avoid issues like the expand of noise 

and signal distortion throughout process. 

Digital image process has terribly important 

role in agriculture field. it's widely addicted to 

observe the crop disease with high accuracy. 

Detection and recognition of diseases in plants 

exploitation digital image method is 

excessively effective in providing symptoms of 

characteristic diseases at its early stages. 

 

 

 

 

Plant pathologists will analyze the digital 

pictures mistreatment digital image process for 

diagnosing of crop diseases. Computer Systems 

area unit developed for agricultural 

applications, like detection of leaf diseases, 

fruits diseases etc. altogether these techniques, 

digital pictures are collected employing a 

camera and image process techniques are 

applied on these pictures to extract valuable 

data that are essential for analysis. The diseases 

are viral, bacterial, fungal, diseases due to 

insects, rust, nematodes etc. on plant. It is 

important assignment for farmers to find out 

these diseases as early as possible. Following 

example shows that how diseases on cotton 

plant reduces the productivity. Image 

processing techniques could be applied on 

various applications as follows: 1. To detect 

plant leaf, stem, and fruit diseases. 2. To 

specify affected area by disease. 3. To find the 

boundaries of the affected area. 4. To determine 

the color of the damaged area 5. To determine 

size & shape of fruits. 

 II.LITERATURE REVIEW: 

    Sanjeev S Sannakki, Vijay S Rajpurohit, V B 

Nargund, and Pallavi Kulkarni proposed a new 

approach for  “Diagnosis and Classification of 

Grape Leaf Diseases using Neural Networks”. 
Plant diseases cause significant damage and 

economic losses in crops. Subsequently, 

reduction in plant diseases by early diagnosis 

results in substantial improvement in quality of 

the product. Erroneous diagnosis of disease and 

its severity leads to inappropriate use of 

pesticides. The goal of proposed work is to 

diagnose the disease using image processing and 

artificial intelligence techniques on images of 

         DETECTION OF UNHEALTHY PLANT LEAVES USING  

                                      GENETIC ALGORITHM 

                 Ashokkumar S.R #1,  MohanBabu .G#2, Rekha.S #3, Raveena Shri  G.K#4 

                        #1 Assistant professor,Department of Electronics and Communication Engineering,  
                                      #2 Associate  professor,Department of Electronics and Communication Engineering, 
                                      #3,#4 UG Scholar, Department of Electronics and Communication Engineering, 

                                                    SSM Institute of Engineering and Technology.  

            srashokkumar1987@gmail.com,  shamyubabu@gmail.com, rekhasanmugam18@gmail.com,                      

                                                                                  sgkrshri@gmail.com 

 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 3, March 2019

ISSN NO: 0975-6876

http://cikitusi.com/163



grape plant leaf. In the proposed system, grape 

leaf image with complex background is taken as 

input. Thresholding is deployed to mask green 

pixels and image is processed to remove noise 

using anisotropic diffusion. Then grape leaf 

disease segmentation is done using K-means 

clustering. The diseased portion from segmented 

images is identified. Best results were observed 

when Feed forward Back Propagation Neural 
Network was trained for classification[1]. 

        Jun Pang ,Zhong-ying Bai,Jun-chenLai, 

and Shao -kun Li examined the different 

classification techniques that can be used for plant 

leaf disease classification. At present, the region 

growing algorithm has been used as a 

segmentation technique of digital images. Most 

region growing algorithms are using fixed or 

determinate criterions to distinguish disease spots 

from leaf image with gray level differences 

between leaf and disease spot. But in practice, the 

objects in the disease leaf image have fuzziness 

and uncertainty, and edges of the objects are 

unclear. What's more, the color of leaf and 

disease spots is uneven, and the gray level is 

overlapping, so it is difficult to use fixed 

threshold or determinate criteria to determine the 

uncertain objects in leaf disease spot images 

accurately. In order to improve the crop leaf spot 

disease image segmentation accuracy, an adaptive 

segmentation algorithm by integrating local 

threshold and seeded region growing (LTSRG) is 

proposed. The algorithm was implemented on 

VC6.0. The segmentation algorithm uses the 

pixels of which the R-channel gray level is more 

than the G-channel gray level as initial seed 

points (pixels), and then local threshold Ci is 

calculated for each connected seed region by 

Otsu. New seed pixels are included and the 

threshold C is re-calculated until no new seed 

pixel can be included. The results of LTSRG are 

compared with the results of threshold-based 

Otsu and clustering -based EM. The experiments 

show: The adapted segmentation method is 

satisfactory and highly efficient to separate 

disease spots from normal part of corn leaves. 

LTSRG algorithm is easy to realize, and can 

improve the precision of crop disease spot 

segmentation. Its image segmentation results 

have good region consistency and high 

efficiency. It is an adapting algorithm for image 

segmentation[2]. 

         Hashim H., Haron M.A., Osman F.N and 

Al Junid, S.A.M are proposed a approach for 

classification of rubber tree leaf disease. In this 

paper, the classification of five types of rubber 

leaf disease by using the spectrometer and SPSS 

are presented. There are five of leaf disease that 

have been used as samples which are Oidium 

secondary leaf fall, Fusicoccum Leaf Blight, Bird 

eye's spot and Anthracnose. The reflectance of 

the infected leaves sample is measured by using 

MCS600 Carl Zeiss spectrometer. Besides, 

Aspect Plus, a universal spectroscopy program 

from Zeiss manages to measure the spectral 

regions of the leaves sample. Further analysis and 

justification are completed by using approximate 

statistical tools from SPSS. The results obtained 

show that there are strong evidences that these 

diseases can be discriminated from each other 

using a spectrometer[3]. 

        Dheeb Al Bashish, Malik Braik, and 

SuliemanBani-Ahmad are proposed and 

evaluated a framework for detection of plant 

leaf/stem diseases. Studies show that relying on 

pure naked-eye observation of experts to detect 

such diseases can be prohibitively expensive, 

especially in developing countries. Providing fast, 

automatic, cheap and accurate image-processing-

based solutions for that task can be of great 

realistic significance. The proposed framework is 

image-processing-based and is composed of the 

following main steps; in the first step the images 

at hand are segmented using the K-Means 

technique, in the second step the segmented 

images are passed through a pre-trained neural 

network. As a testbed, we use a set of leaf images 

taken from Al-Ghor area in Jordan. Our 

experimental results indicate that the proposed 

approach can significantly support accurate and 

automatic detection of leaf diseases. The 

developed Neural Network classifier that is based 

on statistical classification perform well and 

could successfully detect and classify the tested 

diseases with a precision of around 93%[4]. 
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III.RELATED WORK 

            Various techniques of image processing 

and pattern recognition have been developed 

for detection of diseases occurring on plant 

leaves, stems, lesion etc. by the researchers. 

The sooner disease develop on the leaf it should 

be detected, identified and interrelated 

measures should be taken to avoid loss. Hence 

a fast, accurate and less expensive system 

should be developed. The researchers have 

support various methods for detection and 

identification of disease accurately. One such 

system uses thresholding and back propagation 

network. Input is grape leaf image on which 

thresholding is performed to mask green pixels. 

Using K-means clustering segmented disease 

portion is obtained. Then ANN is used for 

classification [1].The other method uses PCA 

and ANN.PCA is used to reduce the 

dimensions of the feature data. to reduce the no 

of neurons in input layer and to increase speed 

of ANN[2].Sometimes threshold cannot be 

fixed and object in the spot image cannot be 

located. Hence authors proposed LTSRG-

algorithm for segmentation of image [3]. In 

cucumber leaf disease diagnosis, spectrum 

based algorithms are used [4].In the 

classification of rubber tree disease a device 

called spectrometer is used that measures the 

light intensity in electromagnetic spectrum. For 

the analysis SPSS is used [5].In citrus canker 

disease detection uses three level system. 

Global descriptor detects diseased lesion. To 

identify disease from complementry disease 

based regions zone based local descriptor is 

used In last stage two level hierarchical 

detection structure identifies canker lesion [6]. 

For identification of disease on plant and stems 

first segmentation is carried using K-means 

clustering. Feature extraction is done by CCM 

method. Identification is done by using 

BPNN[7].With relevance to grapes, the fruit 

mostly suffer with tree types of diseases viz 

Powdery Mildew, Downy Mildew and 

Anthracnose. The two diseases are considered 

Powdery Mildew and Downy Mildew. 

 IV. METHODS AND METHODOLOGY  

   This section explains in detail about the 

methods and methodology adopted.  

A.Database  creation:  

The database contains images of Powdery 

Mildew and Downy Mildew. These images 

were captured by camera model DSC T-90 of 

Sony Company. All the images are in JPEG 

format and were taken from farms nearby 

Nasik city.  

B. Design of the system: 

         At first the damaged image should be               

pre-processed. This preprocessing can reduce 

the consequence made by the background. The 

image enhancement consists of following steps 

-Transformation of the defected image into HIS 

colour space. Analysing the histogram of the 

intensity channel to get the threshold by which 

we can increase the contrast of the image. 

Adjust the intensity of the image by applying 

thresholds.  

C. Feature Extraction 

          Features are extracted from image using 

Gabor filtering method. These features are very 

important for the colour and formation of the 

leaf spots and they provide critical information 

about its visual representation. The features 

correspond to colour characteristics are the 

mean and variance of the gray level of the red, 

green and blue channel of the spots; and other 

features correspond to morphological and 

geometrical characteristics of the spots. It is 

assumed the shape of leaf is identical to the 

ellipse.Major and Minor axes length is the 

length of the major and Minor axes of the 

ellipse that has the same normalized second 

Inertia moments as the spot, and ratio of 

principal axes length is major axis length 

divided by Minor axis length. 2) Centre of 

Gravity: For a spot surfaces specified by 

function f(x,y) consisting of N pixels, the 

centre of gravity coordinates (x,y) can be 

calculated as:  
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𝑥 = 1 𝑁 ∑𝑥  , 𝑦  = 1 𝑁 ∑𝑦  3) Moments of Inertia: 

The moments of inertia for an spot described as 

f (x,y) can be defined as: 

𝜇𝑝𝑞 = ∬(𝑥𝑦)𝑥𝑝𝑅𝑦𝑞𝑑𝑥𝑑𝑦 where 

p,q=0.1.2…….. in the binary images 4)  

Orientation:  

Orientation is defined as the angle between the 

major axis of spot and the horizontal axis. 

Because the major axis exhibiting the minimum 

moment of inertia, it can be calculated as:  

𝜃 = 1 2 𝑎𝑟𝑐 tan ( 2𝜇1,1 𝜇2,0 −𝜇2,0 ) 5) 

 Eccentricity:  

The ratio of the distance between the foci and 

major axis length of the ellipse that has the 

same second-moments as the spot, also called 

circularity ratio. Its value is between 0 and 1, 

the spot whose eccentricity ratio is 0 is actually 

a circle, while the spot whose eccentricity ratio 

is 1 is a line. 

 D. Classification  

The features extracted are used for 

classification of the disease. After training the 

samples in the database the disease is classified 

using Genetic algorithm.  

GA is a heuristic search method that simulating 

the process of natural selection to solve the 

optimization problem[21-23]. GA belongs to 

the larger class of progressive algorithms, 

which generate solutions to optimize problems 

using techniques encouraged by natural 

evolution, such as inheritance, mutation, 

selection, and Firstly, selecting the solutions for 

the crossover and mutation. This step can be 

done using a metric. Secondly, taking pairs of 

solutions for crossing, which can be done 

randomly. Crossover consists in creating new 

solutions with parts of two solutions. The two 

original solutions are named parents (father and 

mother) and the two new solutions are sons. 

The son is half from father and half from 

mother. Lastly, it takes some sons for mutation. 

The mutation is a step that allows creating new 

solutions. It can be done using a perturbation or 

a local search. Feature selection aims to select 

the most significant features, which can be 

effectively implemented by GA. It is important 

to design the fitness function in GA. The merit 

value of correlation feature selection 

(CFS)[23,24] can be regarded as the fitness 

function of GA. CFS is a good measure to 

evaluate a subset of features on the basis of the 

following hypothesis: the good feature subset 

contains the features highly correlated with the 

classification, yet uncorrelated to each other. 

V.RESULT AND ANALYSIS: 

   We perform  all  the experiment in MATLAB 

GUI. For the input a diseased sample image 

will be taken. The  enhanced image will be 

shown below. 

 

                 Fig 1.Enhanced image 

In First, the leaf image will be enhanced and  

then  segmented. Segmentation is performed by 

K-meanclustering. 

  

       Fig. 2 clustered image 

           Then  classification  of leaf image will 

be performed. Classification  is  done  by  

Genetic Algorithm. Finally  accuracy  will  be  

measured.  Input  leaf  images  features are 

extracted.  
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[4] Hong-ning Li, Jie Feng, Wei-ping Yang, 

Xiang-sheng Wu, Ze-dong Li, Wei Liu 

“Spectrum-based Method for Quantitatively 

Detecting Diseases on Cucumber Leaf” 2011 

IEEE

Fig.3  Output  image

 VI.CONCLUSION  

             The use of automated monitoring and 

management systems are gaining increasing 

demand with the technological advancement. In   

agricultural field loss of yield mainly occurs 

due to widespread of disease. Mostly the 

detection and identification of the disease is 

perceived when the disease advances to severe 

stage. Therefore, causing the loss in terms of 

yield, time and money. The proposed system is 

capable of detecting the disease at the earlier 

stage as soon as it occurs on the leaf. Hence 

saving the loss and reducing the dependency on 

the expert to a certain extent is possible. It can 

provide the help for a person having less 

knowledge about the disease. Depending on 

these goals, we have to extract the features 

corresponding to the disease.                                                
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