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Abstract— Economy highly depends on agricultural 

productivity. This is one of the reasons that disease 

detection in plants plays a major role in agriculture field, as 

disease in plants are quite natural. If proper care is not taken 

then it causes serious effects on plants and due to which 

respective product quality, quantity or productivity is 

affected. Detection of plant disease through some automatic 

technique is beneficial as it reduces work of monitoring in 

big farms of crops, and at very early stage itself it detects the 

symptoms of diseases i.e. when they appear on plant leaves. 

In this proposed work, disease is classified and leaf is 

evaluated whether it is affected by any disease or not by 

using MATLAB tool. In future, to identify disease affected 

leaf and for separating the disease based on its features is 

going to be implemented in real time with the support of an 

embedded controller that can reduce the physical work of 

human and it is more advantage in the agriculture. 
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I. INTRODUCTION 

Now a day, a new concept of smart farming has been 

introduced where the field conditions are controlled and 

monitored using the self-operating systems. The self-

recognition of the disease is based on the identification of 

the symptoms of disease. So that information about the 

disease occurrence could be quickly and accurately provided 

to the farmers, experts and researchers. This in turn reduces 

the monitoring of large field by human being. In disease 

recognition from image the key is to extract the 

characteristic feature of the diseased region. According to 

the disease the features may vary. The features that are 

extracted from the image are entropy, mean, variance etc 

.Sometimes for detection of the disease more features are 

extracted. The occurrence of the disease on the plant may 

result in significant loss in both quality as well as the 

quantity of agricultural product. This can produce the 

negative impact on the countries whose economies are 

primarily dependent on the agriculture. Hence the detection 

of the disease in the earlier stages is very important to avoid 

the loss in terms of quality, quantity and finance. 

Usually the methods that are adopted for 

monitoring and management of plant leaf disease are 

manual. One such major approach is naked eye observation. 

But the requirement of this method is continuous monitoring 

of the field by a person having superior knowledge about the 

plants and its corresponding diseases. Moreover, appointing 

such a person would may prove costly. Another approach is 

seeking advice from the expert which may add the cost. 

Also, the expert must be available in time otherwise it may 

results in loss. Diagnosis of disease on plant can also be 

done in laboratory testing. But this method requires 

satisfactory laboratory conditions along with professional 

knowledge. The pathogen detection methods can provide 

more accurate results. As the tests are carried out of field the 

cost may be high and could be time consuming. 

Image pre-processing is the term for operations on 

images at the lowest level of abstraction. These operations 

do not increase image information content but they decrease 

it if entropy is an information measure [1, 2]. The aim of 

pre-processing is an improvement of the image data that 

suppresses undesired distortions or enhances some image 

features relevant for further processing and analysis task. 

Image preprocessing use the redundancy in images.  

Segmentation means partitioning of image into various parts 

of same features or having some similarity. The 

segmentation can be done using various methods like k-

means clustering, converting RGB image into HIS model 

etc. The segmentation is based on two principles-

discontinuity and similarity. Discontinuity extracts the 

regions having different properties like intensity, color, 

texture etc. Similarity groups the image pixels into groups 

with some predefined criteria 

A. Description of the Proposed Method 

The proposed method suggests a system which can provide 

more accurate results related to the identification and 

classification of disease which affects the leaf part of a 

plant. It tries to replace the need of the experts to certain 

extent. Here, the captured image is first preprocessed to 

resize it and then converted to gray scale image format by 

using segmentation. In the last step, these features are given 

to the classifier to classify the disease occurred on the leaf. 

II. METHODS AND METHODOLOGY 

This section explains in detail about the methods and 

methodology adopted in the proposed methodology. 

 
Fig. 1: Block Diagram of the Proposed Work 

Figure 1 represents the block diagram of the proposed work. 

A. Image Acquisition 

The images are captured with the help of camera. The 

disease images are stored in the database with JPEG format. 

This image is in RGB (Red, Green and Blue) form. Color 
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transformation structure for the RGB leaf image is created, 

and then, a device-independent color space transformation 

for the color transformation structure is applied. 

B. Image Preprocessing 

To remove noise in image or other object removal, different 

pre-processing techniques is considered. Image clipping i.e. 

cropping of the leaf image was done to get the interested 

image region. Image enhancement is carried out for 

increasing the contrast of the leaf image. The RGB image 

into the grey images using color conversion .The histogram 

equalization which distributes the intensities of the images is 

applied on the image to enhance the plant disease images. 

The cumulative distribution functions used to distribute 

intensity values. 

In the proposed paper Contrast Enhancement is 

used in preprocessing. 

C. Image Segmentation 

Segmentation means partitioning of image into various parts 

of same features or having some similarity. The 

segmentation can be done using various methods like k-

means clustering, converting RGB image into HIS model 

etc. The segmentation is based on two principles-

discontinuity and similarity. Discontinuity extracts the 

regions having different properties like intensity, color, 

texture etc. Similarity groups the image pixels into groups 

with some predefined criteria. Based on pixel similarity with 

the neighboring pixel, the algorithm used is region based. In 

leaf disease identification, segmentation is used to identify 

the diseased area. From this, features of a region are 

computed. 

In the proposed paper K-means clustering is used for image 

segmentation. 

K-means clustering: The K-means clustering is 

used for classification of object based on a set of features 

into K number of classes. The classification of object is 

done by minimizing the sum of the squares of the distance 

between the object and the corresponding cluster. 

The algorithm for K –means Clustering: 

1) Pick center of K cluster, either randomly or based on 

some heuristic. 

2) Assign each pixel in the image to the cluster that 

minimizes the distance between the pixel and the cluster 

center. 

3) Again compute the cluster centers by averaging all of 

the pixels in the cluster. 

D. Feature Extraction 

In the proposed technique, there are different types of 

features extracted from the leaf namely entropy, standard 

deviation, mean and RMS. 

1) Entrophy: 

Entropy is a statistical measure of randomness that can be 

used to characterize the texture of the input image. The 

following matlab functions are used to find entropy 

information. 

E = entropy (I) returns E, a scalar value representing the 

entropy of grayscale image I. 

Entropy = sum (p.*log2 (p)) 

Where p- contains the normalized histogram counts 

returned from imhist. By default, entropy uses two bins for 

logical arrays and 256 bins for uint8, uint16, 

or double arrays’ for a multidimensional image. For more 

than two dimensions, the entropy function treats it as a 

multidimensional grayscale image and not as an RGB 

image.  Equation 1 represents the formula for an Entropy 

function. 

Entropy= 
g gN 1 N 1

ij ij
i 0 j 0

P * log P
 

 

   -------- Eq.1 

Image entropy is a quantity which is used to 

describe the `business' of an image, i.e. the amount of 

information which must be coded for by a compression 

algorithm. Low entropy images, such as those containing a 

lot of black sky, have very little contrast and large runs of 

pixels with the same or similar DN values. 

2) Standard Deviation: 

The following mat lab functions are used in the proposed 

method to calculate the STD of the leaf under experiment 

B = std2 (A) 

B = std2 (A) returns the scalar B, the standard deviation of 

the values in A. Equation 2 represents the formula for 

Standard Deviation. 

GpuarrayB = std2 (gpuarray) ------- Eq.2 

.GpuarrayB =std2 (gpuarrayA) performs the operation on a 

GPU. The input image is a gpuArray image. The output is 

a gpuArray scalar. This syntax requires the Parallel 

Computing Toolbox. 

3) Mean: 

The following mat lab functions are used in the proposed 

method to calculate the MEAN of the leaf under experiment. 

B=mean2 (A) 

B=mean2 (A) computes the mean of the values in A. 

Equation 3 represents the formula for Mean function. 

GpuarrayB = mean2 (gpuarrayA) -------- Eq.3 

GpuarrayB=mean2 (gpuarrayA) computes the mean of the 

values in gpuarrayA, performing the operation on a GPU. 

This syntax requires the Parallel Computing Toolbox. The 

input image A can be numerical or logical. The output 

image B is a scalar of class double.. 

4) RMS: 

The following mat lab functions are used in the proposed 

method to calculate the RMS value of the leaf under 

experiment. 

y = rms(x) 

y = rms(x) returns the root-mean-square (RMS) level of the 

input, x. If x is a row or column vector, y is a real-valued 

scalar. For matrices, y contains the RMS levels computed 

along the first array dimension of x with size greater than 1. 

For example, if x is an N-by-M matrix with N > 1, then y is 

a 1-by-M row vector containing the RMS levels of the 

columns of x. Equation 4 represents the formula for Root 

Mean Square function. 

y = rms(x, dim) ----- Eq.4 

y = rms(x,dim) computes the RMS level of x along the 

dimension dim. 

https://in.mathworks.com/help/images/ref/std2.html#outputarg_B
https://in.mathworks.com/help/images/ref/std2.html#inputarg_A
https://in.mathworks.com/help/images/ref/std2.html#outputarg_gpuarrayB
https://in.mathworks.com/help/images/ref/std2.html#inputarg_gpuarrayA
http://in.mathworks.com/help/signal/ref/rms.html#outputarg_y
http://in.mathworks.com/help/signal/ref/rms.html#inputarg_x
http://in.mathworks.com/help/signal/ref/rms.html#outputarg_y
http://in.mathworks.com/help/signal/ref/rms.html#inputarg_x
http://in.mathworks.com/help/signal/ref/rms.html#inputarg_dim
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III. DESKTOP APPLICATIONS 

Desktop application was developed by using MATLAB 

Guide. GUI is expansion of graphical user interface. It is 

used Create Apps with Graphical User Interfaces 

in MATLAB. The GUI typically contains controls such as 

menus, toolbars, buttons, and sliders. 

Many MATLAB products, such as Curve Fitting Toolbox, 

Signal Processing Toolbox, and Control System Toolbox 

include apps with custom user interfaces. The GUI is 

typically used to develop desktop applications. 

IV. RESULTS  AND DISCUSSION 

A. Image Acquisition 

The affected leaf images are acquired from public database 

and also captured by using camera. Thus a database of 100 

affected leaves are created  for ananlysis in the proposed 

method. 

 
Fig. 2: Query Image of Leaf 

Figure 2 shows the query image of the leaf captured by 

acquired by using the camera. 

B. Preprocessing 

During image collection, some noise may be introduced 

because of camera flash. This noise can affect the detection 

of disease and features of the leaf. To remove unnecessary 

spot, Image preprocessing technique i.e contrast 

enhancement technique is applied over the image. 

 
Fig. 3: Enhanced Image of Leaf 

Figure 3 shows the enhanced image of the leaf. 

C. Segmentation 

K-means clustering algorithm is proposed in this 

segmentation processes. Color transformed image is given 

as the input to the segmentation process. In this algorithm 

K-means clustering transformation technique worked on the 

gradient of that image was employed to reduce the over 

segmentation of the K-means clustering algorithm. 

 
Fig. 4: Output Image for Proposed Work 

Figure 4 represents GUI environment of the proposed 

method developed using MATLAB Guide Environment. 

D. Results for Feature Extraction 

The various features like entrophy, standard deviation, 

mean, RMS, IDM are shown in table 1, table 2 

Leaf Entropy SD MEAN RMS IDM 

 

7.269 58.96 110.56 
14.86 

 
500289 

 

7.089 57.897 102.32 14.59 468988 

 

7.399 66.84 109.60 14.65 418424 

Table 1: Features for Leaf without Disease 

The table 1 shows the features of the leaf without 

disease such as Entophy, SD, Mean, RMS, and IDM. From 

the table 1, it is identified that all the features such as 

Entropy, SD, Mean, RMS, IDM are having large numerical 

values. 

Leaf Entropy SD Mean RMS IDM 

 

6.83 42.91 93.23 15.96 74937 

 

5.732 41.9 91.36 15.33 638283 

 
7.1 40.96 94.27 15.21 680538 

Table 2: Features for Leaf with Disease 

From the table 2, it is recognised that features such 

as Entropy, SD and Mean have smaller values than leaf 

without diseas and RMS IMD having higher values. 
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V. CONCLUSION 

Main approach of proposed paper is to recognize diseases on 

the leaf. At first preprocessing is done which include gray 

conversion.  Second stage is   k-means based Image 

segmentation which eventually does image analysis. Third 

stage is feature extraction that includes entrophy, SD, mean, 

RMS, IDM. From the featrure extraction the leaf identified 

whether it is affected by leaf or not. The goal of this analysis 

work is to develop Advance automatic data processing 

system which will determine the illness affected a part of a 

leaf spot by victimization the image analysis technique. 

Prediction of the diseases is finished. The producers will 

amend the Yield and scale back the loss. Through this 

projected system the farmers' burden has been reduced and 

saves their life, perform better than others. Accuracy of 

detection can be increased when using SVM classifier with 

more number of features included to it. 

VI. ADVANTAGES 

The suggested technique proves to be beneficial in 

monitoring large fields of crops. Automatic detection of the 

diseases by just seeing the symptoms on the plant leaves 

makes it easier as well as cheaper. For identification of 

disease features of leaf such as Entrophy, Mean, SD are 

extracted from leaf and given to classifier for classification. 
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