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Abstract— The detection of plant leaf disease is a very 

important factor to prevent serious outbreak. Plant diseases 

have turned into a difficult situation as it can cause 

significant reduction in both quality and quantity of 

agricultural products. Automatic detection of plant diseases 

is an essential research topic as it may fetch benefits in 

monitoring large fields of crops, and thus automatically 

detect the symptoms of diseases as soon as they appear on 

plant leaves. The developed processing scheme consists of 

four main steps: first a color transformation structure for the 

input RGB image is created and this RGB is converted to 

YCbCr because RGB is for color generation and YCbCr for 

color descriptor. Then green pixels are masked and removed 

using specific threshold value, then the image is segmented 

and the useful segments are extracted, finally the extracted 

features are passed through the SVM classifier, then the 

presence of diseases on the plant leaf is evaluated.  

Key words: plant leaf disease, image segmentation, image 
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I. INTRODUCTION 

India is an agricultural country; where in about 70% of the 

population depends on agriculture. A plant becomes 

diseased when it is continuously affected by some causing 

agent that results in the plant’s normal structure, growth, 

function, or other activities. Plant diseases can be classified 

according to the nature of their causing agent, either 

Infectious or Non-infectious.  

Infectious [capable of causing infection] plant 

diseases are caused by a fungus, bacterium, virus, viroid, 

nematode, or parasitic flowering plant. An infectious agent 

is capable of reproducing within or on its host and spreading 

from one susceptible host to another.  

Non-infectious plant diseases are caused by 

unfavorable growing conditions, extremes of temperature, 

disadvantageous relationships between moisture and 

oxygen, toxic substances in the soil or atmosphere, and an 

excess or deficiency of an essential mineral. Because non-

infectious causal agents are not organisms capable of 

reproducing within a host, they are not transmissible. 

The naked eye observation of experts is the main 

approach adopted in practice for detection and identification 

of plant diseases. But this requires continuous monitoring of 

experts which is expensive in large farms.  Further, in some 

developing countries, farmers may have to go long distances 

to contact experts, this makes consulting experts too 

expensive and time consuming. 

Visual identification is labor intensive, less 

accurate and can be done only in small areas. Thus 

Automatic detection of plant diseases proves as an important 

research topic as it may prove benefits in monitoring large 

fields of crops and thus automatically detect the diseases 

from the symptoms that appear on the plant leaves. This 

enables machine vision that is to provide image based 

automatic inspection, process control and robot guidance. 

Our work presented in this paper aims of automatic 

detection and classification of healthy or unhealthy region of 

plant leaves.  

 
Fig. 1:  Block Diagram of step wise 

Procedure used in our work 

The step by step procedure adopted in our work as fallow  

 RGB image acquisition; 

 Convert the input image from RGB to HSI format; 

  Masking the green-pixels; 

 Removal of masked green pixels; 

 Segment the components; 

 Obtain the useful segments; 

 Computing the texture features using Color-Co-

Occurrence methodology; 

 SVM Classifier; 

The simulations are carried out in MATLAB 

software using tools of healthy or unhealthy plant leaves and 

the better results are obtained in detection and classification 

of healthy or unhealthy leaves. 

II. DETAILS OF THE PROPOSED WORK 

A. Color Transformation Structure:  

We human being use colors to describe what we see, The 

most common way to describe what we see in terms of color 

is using combination of red, green and blue, which is 

referred as RGB color space. First, the RGB images of 

leaves are converted into YCbCr color space representation. 

The purpose of the color space is to facilitate the 

specification of colors in some standard, generally accepted 
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way. YCbCr (Y: Luminance; Cb: Chrominance-Blue; and 

Cr: Chrominance-Red) is one of the popular color space in 

computing. The representation of YCbCr separates the 

luminance and chrominance, so the computing system can 

encode the image in a way that fewer bits are allocated for 

chrominance. 

Luminance is very similar to the grayscale version 

of the original image. Cb is strong in case of parts of the 

image containing the sky (blue) and Cr is strong in places of 

occurrence of reddish colors, both Cb and Cr are weak in 

case of a color like green. YCbCr is a commonly used color 

space in digital video domain. Because the representation 

makes it easy to get rid of some redundant color 

information, it is used in image and video compression 

standards like JPEG, MPEG1, MPEG2 and MPEG4. The 

figure 2 shows YCbCr image is infected by the disease i.e 

brown spots. 

 

 

Fig. a: Input image infected by bacterial  brown spot 

 

 

Fig. b: Y component 

   

 

Fig. c:  Cb component 

  

 

Fig. d: Cr component bacterial brown spot 

Fig. 2: YCbCr image infected by brown spots 

B. Masking green pixels:  

In this step, we identify the mostly green colored pixels. 

After that, based on specified threshold value that is 

computed for these pixels, the mostly green pixels are 

masked as follows: if the green component of the pixel 

intensity is less than the pre-computed threshold value, the 

red, green and blue components of the this pixel is assigned 

to a value of zero. This is done in sense that the green 

colored pixels mostly represent the healthy areas of the leaf 

and they do not add any valuable weight to disease 

identification. 

C. Removing the masked cells:  

The pixels with zeros red, green, blue components were 

completely removed. This is helpful as it gives more 

accurate disease classification and significantly reduces the 

processing time.  

D. Segmentation:  

Image segmentation is process i.e. used to simplify and/or 

change the representation of an image into something that is 

more meaningful and easier to analyze. As the premise of 

feature extraction and pattern recognition, image 

segmentation is one of the fundamental approaches of 

digital image processing. From the above steps, the infected 

portion of the leaf is extracted. The infected region is then 

segmented into a number of patches of equal size. The size 

of the patch is chosen in such a way that the significant 

information is not lost. In this approach patch size of 32x32 

is taken. The next step is to extract the useful segments. Not 

all segments contain significant amount of information. So 

the patches which are having more than fifty percent of the 

information are taken into account for the further analysis. 

E. Extraction of texture feature:  

Texture is one of the important characteristics used in 

identifying objects or regions of interest in an image. 

Texture contains important information about the structural 

arrangement of surfaces. The textural features based on 

gray-tone spatial dependencies have a general applicability 

in image classification. The three fundamental pattern 

elements used in human interpretation of images are 

spectral, textural and contextual features. Spectral features 

describe the average tonal variations in various bands of the 

visible and/or infrared portion of an electromagnetic 

spectrum. Textural features contain information about the 

spatial distribution of tonal variations within a band. The 
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fourteen textural features proposed by Haralick et all contain 

information about image texture characteristics such as 

homogeneity, gray-tone linear dependencies, contrast, 

number and nature of boundaries present and the complexity 

of the image. Contextual features contain information 

derived from blocks of pictorial data surrounding the area 

being analyzed.  

GLCM has been used extensively in the field of 

image processing. It has been applied from a range of 

applications like texture analysis to synthesis including gray 

scale as well as color texture recognition. The use of co-

occurrence probabilities using GLCM for extracting various 

texture features. GLCM is also called as Gray level 

Dependency Matrix. It is defined as “A two dimensional 

histogram of gray levels for a pair of pixels, which are 

separated by a fixed spatial relationship.” 

Few of the common statistics applied to co-occurrence 

probabilities are discussed ahead.  

1) Energy:  

 

       Energy (ene) = ∑  ∑gi j 2  
                                i  j 

 

This statistic is also called Uniformity or Angular 

second moment. It measures the textural uniformity that is 

pixel pair repetitions. It detects disorders in textures. Energy 

reaches a maximum value equal to one. High energy values 

occur when the gray level distribution has a constant or 

periodic form. Energy has a normalized range. The GLCM 

of less homogeneous image will have large number of small 

entries.  

2)  Entropy:  

 

Entropy (ent) = − ∑  ∑gij log2 gij 

                             i  j 

This statistic measures the disorder or complexity of an 

image. The entropy is large when the image is not texturally 

uniform and many GLCM elements have very small values. 

Complex textures tend to have high entropy. Entropy is 

strongly, but inversely correlated to energy.  

3) Contrast:  
 

Contrast (con) = ∑ ∑(i − j)2 gij 

                           i  j 

 

This statistic measures the spatial frequency of an image and 

is difference moment of GLCM. It is the difference between 

the highest and the lowest values of a contiguous set of 

pixels. It measures the amount of local variations present in 

the image. A low contrast image presents GLCM 

concentration term around the principal diagonal and 

features low spatial frequencies. 

4) Correlation:  

The correlation feature is a measure of gray tone linear 

dependencies in the image   

5) Variance: 

Variance (var) = ∑  ∑(i − µ)2 gij                       
                           i  j 

where µ is the mean of gij 

This statistic is a measure of heterogeneity and is strongly 

correlated to first order statistical variable such as standard 

deviation. Variance increases when the gray level values 

differ from their mean. 

6) Homogeneity:  

Homogeneity (hom) =  ∑ ∑ 

 1  
gij 

 

1 + (i − 

j) 
2  

                                 i  j    
Where   

 (i,j) stands for number of times gray tones i and j    

 have been neighbors satisfying the condition stated  

 by displacement vector.  

 µx, µy, σx and σy are the means and standard  

 deviations of gx and gy 

This statistic is also called as Inverse Difference 

Moment. It measures image homogeneity as it assumes 

larger values for smaller gray tone differences in pair 

elements. It is more sensitive to the presence of near 

diagonal elements in the GLCM. It has maximum value 

when all elements in the image are same. GLCM contrast 

and homogeneity are strongly, but inversely, correlated in 

terms of equivalent distribution in the pixel pairs population. 

It means homogeneity decreases if contrast increases while 

energy is kept constant.  

F. SVM Classifier Method:  

Support vector machines (SVMs) are a set of related 

supervised learning methods used for classification and 

regression. Supervised learning involves analyzing a given 

set of labeled observations so as to predict the labels of 

unlabelled future data. Specifically, the goal is to learn some 

function that describes the relationship between 

observations and their labels. More formally, a support 

vector machine constructs a hyper plane or set of hyper 

planes in a high- or infinite-dimensional space, which can be 

used for classification, regression, or other tasks. Intuitively, 

a good separation is achieved by the hyper plane that has the 

largest distance to the nearest training data point of any class 

(so-called functional margin), in general the larger the 

functional margin the lower the generalization error of the 

classifier. 

In the case of support vector machines, a data point 

is viewed as a p-dimensional vector (a list of p numbers), 

and we want to know whether we can separate such points 

with a (p − 1)-dimensional hyper plane. This is called a 

linear classifier. There are many hyper planes that might 

classify the data. One reasonable choice as the best hyper 

plane is the one that represents the largest separation, or 

margin, between the two classes. So we choose the hyper 

plane so that the distance from it to the nearest data point on 

each side is maximized. 

Multiclass SVM aims to assign labels to instances 

by using support vector machines, where the labels are 

drawn from a finite set of several elements. The dominant 

approach for doing so is to reduce the single multiclass 

  ∑ ∑(ij)gij  − µx µy   

  Correlation            

  (cor)           =  

i  j 

 

 

σ x σ y 

 

   



Detection and Classification of Healthy or Unhealthy Region of Plant Leaves with Graphical User Interface 

 (IJSRD/Vol. 2/Issue 05/2014/252) 

 

 All rights reserved by www.ijsrd.com 850 

problem into multiple binary classification problems. 

Common methods for such reduction include: building 

binary classifiers which distinguish between (i) one of the 

labels and the rest (one-versus-all) or (ii) between every pair 

of classes (one-versus-one). Classification of new instances 

for the one-versus-all case is done by a winner-takes-all 

strategy, in which the classifier with the highest output 

function assigns the class 

G. Graphical User Interface: 

A graphical user interface (GUI) is a graphical display in 

one or more windows containing controls, called 

components that enable a user to perform interactive tasks. 

The user of the GUI does not have to create a script or type 

commands at the command line to accomplish the tasks. 

Unlike coding programs to accomplish tasks, the user of a 

GUI need not understand the details of how the tasks are 

performed. GUI components can include menus, toolbars, 

push buttons, radio buttons, list boxes, and sliders—just to 

name a few. GUIs created using MATLAB® tools can also 

perform any type of computation, read and write data files, 

communicate with other GUIs, and display data as tables or 

as plots. 

GUIDE automatically generates a program file 

containing MATLAB functions that controls how the GUI 

operates. This code file provides code to initialize the GUI 

and contains a framework for the GUI callbacks—the 

routines that execute when a user interacts with a GUI 

component. Use the MATLAB Editor to add code to the 

callbacks to perform the actions you want the GUI to 

perform 

III. RESULTS & OBSERVATIONS 

About 100 plant leaves of 10 different plant species will be 

collected for our approach and the acquired leaf images are 

converted into YCbCr format. With GLCM features like 

Contrast, Energy, Shade etc, the plant leaves diseases will 

be detected. 

 

Fig. 3: Detected diseased region of various leaves 

The leaf images are divided into training and 

testing set, where 5% of the leaf images from each group are 

used to train the system and the remaining images serves as 

the testing set. The number of images used for training, 

testing and classification gain for each type of leaves. the 

detected leaf diseases are then classified into various 

categories. Training and the testing sets for each type of leaf 

disease along with their detection accuracy is shown in 

Table 1. 

Plant Categor No. Of No. Of Detectio

Specie

s 

y Image 

Used 

For 

Trainin

g 

Image 

Used 

For 

Testin

g 

n 

Accurac

y 

Banan

a 

Healthy 

Unhealth

y 

10 

20 

12 

19 
91% 

Beans 

Healthy 

Unhealth

y 

12 

20 

13 

19 
85.5% 

Lemon 

Healthy 

Unhealth

y 

7 

14 

11 

15 
81% 

Mango 

Healthy 

Unhealth

y 

15 

17 

16 

20 
87% 

Potato 

Healthy 

Unhealth

y 

13 

8 

15 

10 
93.3% 

Tomat

o 

Healthy 

Unhealth

y 

8 

25 

12 

30 
83.5% 

Table 1: Results of leaf disease recognition system 

 

Fig. 4: Detected and classified the diseased region of various 

leaves using GUI 

IV. CONCLUSION 

The proposed algorithm was tested on some species of 

plants namely banana, beans, lemon, mango, tomato and 

soon. The diseases specific to those plants were taken for 

our approach. The experimental results indicate the 

proposed approach can recognize and classify the leaf 

diseases with a little computational effort. By this method, 

the plant diseases can be identified at the initial stage itself. 
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The reasons for misclassification are as follows: the 

symptoms of the diseased plant leaves vary also the taken 

feature identification vectors need to further optimized. In 

order to improve disease identification rate at various stages, 

the training samples can be increased and shape feature and 

color feature along with the optimal features can be given as 

input condition of 
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