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Abstract-  Detection and classification of plant diseases at appropriate times and accurately are very important factors in 

production of plants and also in the reduction of losses in crop yield. Detection of plant diseases using traditional methods like 

naked eye detection is ineffective as they are microscopic in nature. The aim is to predict the leaf type, symptoms, cure for the 

disease. The algorithm we used follows three steps:-image preprocessing and analysis, feature extraction, and recognition of 

plant disease. Our aim is to detect the symptoms of the occurred disease in an accurate manner. Once the image is captured it 

is preprocessed using the masking technique, various properties like color, shape and size are extracted and fed to the neural 

networks for classification.  
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                          I. INTRODUCTION 
One of our driving motivations is to provide solutions for 

tomorrow’s problems using tomorrow’s technology. One 

of the vital sectors of Indian Economy is Agriculture. 

Employment to virtually five hundredth of the countries 

personnel is provided by Indian agriculture sector. India is 

thought to be the world's largest producer of pulses, rice, 

wheat, spices and spice merchandise. Farmer's economic 

process depends on the standard of the merchandise that 

they manufacture, that depends on the plant's growth and 

also the yield they get.  

 

Therefore, in field of agriculture, detection of diseases in 

plants plays ANN semantic role. In this project we are 

implementing technique to detect and classify the diseases 

based on neural networks. Firstly the image will be 

preprocessed. Preprocessing includes converting the 

image into grayscale image and masking it. In masking 

the green pixels will be masked and the percentage of 

RGB value of the affected portion 13 will be found out 

using image processing.  

 

Once the preprocessing is done the features like shape, 

size and color of the leaf will be extracted. After 

comparing the leaf details with the training dataset leaf’s 

name, its disease and cure will be predicted. Artificial 

intelligence techniques offer great solutions to detect 

diseases of sick plants by visual inspection of damaged 

leaves. Our solution of automated early disease detection 

is based on an artificial neural network. Main advantages 

of our solution are processing speeds and accuracy. It can 

also detect scorching and mold abnormalities on plants 

apart from diseases. Our solution mainly focuses on the 

following crops:  

• Brinjal  

• Mango Manual detection of diseases is very time 

consuming and also it cannot be trusted upon as we 

may overlook things which are not visible to our naked 

eyes. This system is designed such that it captures even 

the tiniest details which naked eye may miss. 

 

                          II. MOTIVATION  
    Although weeds are the major cause of crop loss on a 

global scale, major losses are suffered by agricultural 

crops due to insect damage and plant diseases. The 

worldwide annual production tonnage % age lost to 

various pests at the start of the 21st century have been 

estimated as follows:  losses due to animal pests, 18%; 

•  Microbial diseases, 16% (and 70-80% of these 

• Losses were caused by fungi);   

• weeds, 34%; 
• Making a grand total of 68% average annual loss of  

crop production tonnage (data from Oerke, 2006). We 

all are aware that every year there is a humongous loss 

not only because of variety of diseases but also due to 

the incapability of timely disease detection.  

 

   In such cases farmers have to go through both economic 

as well as mental pressure. One of the main motivations 

of this system is the disadvantages of manual leaf 

disease systems. The speed of the manual system is 

very slow when compared to automated systems. 

Moreover there are chances that manual systems may 

give inaccurate results. Humans cannot be programmed 

to do efficient multitasking and therefore it is not 

economical. 
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                III. LITERATURE SURVEY  
There is the existence of the list of methods used by 

researchers for the detection of plant leaf diseases. 

Introduces an image processing-based approach that is 

used to detect leaves, stem’s disease. The work tested this 

program on five diseases in which the plants had an 

impact; they are: initial shocks, Cotcinsy mold, Aisha 

mold, and late sweat, small white, proposed approach is 

based on image processing. In this approach, images on 

hand are broken by using K-means technique. In the next 

stage, the images containing the segment are passed 

throughout the Pre- skilled neural network. The result 

show that proposed approach leaves a lot to help in the 

automatic and accurate 20 detection of disease. Based on 

our experiment, the developed neural network classifiers, 

which is based on statistical classifications, and it 

performs well and effectively identifies and classifies the 

exact test cases of about 93%. [3] In the first paper [4], 

there are two steps to recognize the affected area of the 

disease.  

 

At first, border identification based image is split, as well 

as lastly image analysis and illnesses are classified using 

our proposed HPCDDD algorithm. The goal of the 

network was to expand an advanced computing method 

that could classify the affected area of cotton leaves by 

using image analysis techniques. The second paper [5] 

develops processing network mainly include of four steps, 

the initial of which, used for the input RGB images, a 

color change construction is formed, for the reason that it 

is for RGB color creation and the image of converted 

RGB is used for that, HSI is used for color descriptor in 

the next phase, by the threshold value, green pixels are 

covered and removed.  

 

In the third, using a precompiled threshold level, green is 

used to remove the pixels and covering for useful 

segments, which are extract earlier in this phase, while the 

image is the segment. And division is done in the last 

phase. The third paper [6] includes a few stages in the ID 

procedure of the disease, the four noteworthy advances be 

as per the following: at first, utilized for the info RGB 

image, a color change development is being used, and 

after that with an exact limit value, green pixels Are 

computed and evacuated, which are utilized to figure 

literary information keeping in mind the end goal to 

acquire facilitate helpful regions after the division 

procedure. All things considered, group patients are 

utilized for ordering offices. The proposed calculation 

demonstrates its adequacy with 94% debasement in the 

fruitful location and arrangement of the tested illness. 21 

The quality of the proposed calculation is demonstrated 

by utilizing test aftereffects of roughly 500 plants in a 

database.  

 

In the fourth paper [7], an application for printed 

observation has been clarified in the recognizable proof 

and association of plant leaf problem. The strategy was 

tested on huge numbers of the plants. Particular maladies 

were taken for the treatment of those plants. Trial comes 

about demonstrate that the proposed approach have the 

capacity to recognize and arrange leaf disease with 

modest computational exertion. To enhance the character 

rate of the problem in various stages, the preparation 

tests can be enhanced and the highlights alongside the 

ideal offices can be given as the info status of the disease 

acknowledgment.  

  

           IV. ARCHITECTURE DIAGRAM 

 

 
                  Fig. 1 Architecture Diagram. 

 

V. RESEARCH METHODOLOGY  
1. Image Acquisition- In this process the image input as 

input is given. The sampled leaf images are to be 

collected from field as well as internet. Some images are 

needed to train the system and some images are 

necessary for testing the leaf. First the image has to be 

resized to some pixels to make the task easier. The 

collected images should be resized to one particular pixel 

size to be used as an input because it is difficult if we use 

different sizes. Here, we are using 256*256 as pixel size.  

2. Image Preprocessing- The image always might not 

be perfect; there may be additional noise in the image. It 

is difficult to identify the disease accurately if the image 

has noise present in it. In pre-processing the Median 

Filter is used to removing the noise and for producing 

the enhanced images. Median filter is performed with 

salt and pepper noise by choosing appropriate threshold. 

An image has salt and pepper noise will have dark pixels 

(black dots or pepper) in bright region and bright pixels 

(white dots or salt) in dark region. Method used to 

remove such type of noise is median filter. Median filter 

is non-linear filter.  
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The median filter is to find the median value by, Ewing, 

across the window, replacing each entry in the window 

with the median value of the pixel. It‘s best in removing 

salt and pepper noise and impulse noise. Median filter 

erases black dots called the pepper and fills in the white 

holes in the image, called salt. It simply replaces each 

pixel values by the median of the intensity level in the 

neighborhood of the pixel.  

3. Image segmentation- This consists of three modules: 

3.1 Color Features- Firstly, the image has to be 

converted into grey scale to make the work easier. Four 

features are required to identify the color feature of the 

image.  

1) Mean  

2) Standard Deviation  

3) Kurtosis  

4) Skewness  

5) Texture Feature:  

6) After the color feature is extracted, texture feature 

should be extracted.  

3.2 Texture feature- Here we are using HOG technique. 

The first step is to divide the input image into blocks. 

Each block is further divided into small regions, called 

cells. Usually, it should be divided so that the blocks 

overlap each other, the same cell may be in several 

blocks. For each pixel within the cell the vertical and 

horizontal gradients are obtained. The method to do that is 

to use 1-D Sobel vertical and horizontal operators: 

Gx(y,x) = Y(y,x+1) – Y(y,x-1); Gy(y,x) = Y(y+1,x) – 

Y(y-1,x). Y(y,x) is the pixel intensity at coordinates x and 

y. Gx(y,x) is the horizontal gradient, and Gy(y,x) is the 

vertical gradient.  

 

The magnitude and phase of the gradient are determined 

as: Next, the HOG is created for each cell. For the 

histogram, Q bins for the angle are chosen (for example 

Q=9). Usually unsigned orientation is used, so angles 

below 0o are increased by 180o . Since different images 

may have different contrast, contrast normalization can be 

very useful. Normalization is done on the histogram 

vector v within a block. One of the following norms could 

be used: A descriptor is assigned to each detector 

window. This descriptor consists of all the cell histograms 

for each block in the detector window. The detector 

window descriptor is used as information for object 

recognition. Training and testing happens using this 

descriptor.  

3.3 Shape Feature- Here different cluster techniques are 

used for the classification or segmentation of image. A K-

means clustering technique is used here. The technique is 

used to segment the diseased leaf into four clusters. 

Segmentation is a technique which classifies the image 

into different segments. We cannot get all the meaning 

full information from original image so, segmentation 

should be done. In this we are going to mask green pixels 

of image and remains with the infected portion of image. 

The principle used is to characterize k centroids, one for 

each cluster. These centroids ought to be set as a result of 

various area causes distinctive outcome. Along these 

lines, the better decision is to put them however much as 

could be expected far from each other. The following 

stage is to take 35 each guide having a place toward a 

given informational index and partner it to the closest 

centroid.  

 

At the point when no point is pending, the initial step is 

finished and an early gathering age is finished. Now we 

have to re-figure k new centroids as ban focuses of the 

clusters coming about because of the past advance. After 

we have these k new centroids, another coupling must be 

done between similar informational collection focuses and 

the closest new centroid. A circle has been created. 

Because of this circle we may see that the k centroids 

change their area well-ordered until the point that no more 

changes are finished. At the end of the day centroids don't 

move any more. 6. Feature Extraction: The Features 

Extraction is used to reduce the data sets and to create the 

new subsets of features by a combination of the existing 

features.  

 

The texture feature, shape feature and pixel coefficient 

value is extracted. The texture, shape and pixel value are 

extracted using the GLCM. The features extracted from 

GLCM are- 

• Mean  

• Standard Deviation  

• Energy  

• Entropy  

• Skewness  

• Variance  

• Kurtosis  

• Smoothness  

• Contract . 

•  Correlation 

3.4 Contrast- Returns a measure of the intensity contrast 

between a pixel and its neighbour over the whole image. 

Range = [0 (size (SGDM, 1)-1) ^2] Contrast is 0 for a 

constant image. C(i,j) is pixel value of location (i,j). 

𝐶𝑜𝑛𝑡𝑟𝑎𝑠𝑡 = ∑ (𝑖,𝑗)(𝑖,𝑗)2 𝑁−1 𝑖,𝑗=0 2).  

3.5 Energy= Returns the sum of squared elements in the 

SGDM. Range = [0 1]. Energy is 1 for a constant image.  

 𝐸𝑛𝑒𝑟𝑔𝑦 = ∑ (𝑖,)2 𝑁−1 𝑖,𝑗=0  

3.6 Homogeneity- = Returns a value that measures the 

closeness of the distribution of elements in the SGDM to 

the SGDM diagonal. Range = [0 1] Homogeneity is 1 for 

a diagonal SGDM. 𝐻𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑖𝑡𝑦 = ∑ C(i,j)/(1 + (𝑖 − 𝑗)2 

𝑁−1 𝑖,𝑗=0 ). 

3.7 Correlation- = Returns a measure of how correlated a 

pixel is to its neighbor over the whole image. Range = [-1 

1] Correlation is 1 or -1 for a perfectly positively or 
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negatively correlated image. 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 = ( ∑{i × j} × 

C(i,j) − {µx − µy})/ σx × σy.  

3.8 Classification- Here the classifier is used is NN 

(neural network). It is a feed forward network which is 

widely used in pattern recognition problems and 

classification. PNN is mainly consist of four layers first is 

input layer second is pattern layer third one is summation 

layer and the latter is yield layer. Once trained, the 

network weights are frozen and can be used to compute 

output values for new input samples Along with the 

prediction of disease the cure that is to taken is displayed. 

 

 
                 Fig. 2 Formulae of GLCM Matrix. 
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