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ABSTRACT 

Identification of plant diseases is the key to preventing the loss in the yield and quantity of the 

agricultural product. The studies of the plant diseases mean the studies of visually observable 

patterns seen on the plants. Health monitoring and disease detection on plant is very critical for 

sustainable agriculture. It is very difficult to monitor the plant diseases manually. It requires 

tremendous amount of work, expertize in the plant diseases, and also require the excessive 

processing time. Hence, image processing is used for detection of plant diseases. Disease detection 

involves the steps like image acquisition, image pre-processing, image segmentation, feature 

extraction, and classification. The images are classified by using neural network. These feature 

vectors are considered as neurons in ANN. The back propagation algorithm, modified SOM; 

multiclass support vector machines such as multiclass SVM classifier is used. This report discusses 

about the methods used for detection of plant diseases using their leaf images. This paper is also 

discussed with some segmentation and feature extraction algorithm used in plant disease detection. 
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1.   INTRODUCTION  

AGRICULTURE is a backbone of our country. Farmers have good selection of crops for his or 

her farm. Anyway, the crops cultivation for maximum profit and standard manufacture is usually 

scientific. This might be developed by the help of technical assist. The supervision that continually 

recurring crops needs supreme power especially for the disease management that may have a result 

on factors of production significantly to make an economic profit. The process of image is the 

most excellent technique that having a paid job in agricultural application functions. Detect illness 

from picture of plants. This effect can be mitigated with the Aid for agricultural development Most 

of the primary symptoms are microscopic, so the identification disease of is restricted by human 

visual capabilities. This method is uninteresting, time intense. There’s need for style system that 

mechanically acknowledges, classifies and quantitatively detects disease symptoms. 

In case of industrial sickness refers to waste of inventory disease is clearly shown as the traditional 

process for physical performance of plantae kingdom. From the existing proof a symptom might 

be determined. Illness is caused by microorganism that is any agent inflicting illness. Illness 

management may be a tough task. Largely the verities of diseases are seen on the leaves on plant, 

fruits or stems of the plant. Due to the difficulty of visual patterns the exact se quantification of 

those visually diagnosed diseases, pests, and traits has not studied. Diseases are detected on the 

leaves or stems of the plant in most of the cases. Booming cultivation of crops the recognition of 

plants, leaves and searching for the diseases, symptoms of the illness affect, plays a necessary role. 

To avoid a human interference developing a computer vision system to find, recognize, and 

classify illness affected on crops and therefore solution in proper unbiased call regarding illness 

infection and its more valuation. Farmers to avoid consulting divine the event of an automatic 

system helps. Automatic detection might prove gain in looking huge fields of crops and leaf disease 

detection is most significant analysis topic and then from the symptoms that gift on the plant 

leaves, it can automatically notice the diseases. Image processing plays major Role. 

The MATLAB image processing starts with capturing of digital high resolution pictures. Healthy 

and unhealthy pictures are captured and hold on for experiment. Then pictures are applied for pre-

processing for image improvement. Captured leaf pictures are segmented using k-means cluster 

technique to create clusters. Options are extracted before applying K-means and Random Forest 

Classifier for training and classification. Finally diseases are recognized by this method. In this 

paper section one provides an introduction and importance of disease detection. Section two 

provides the objectives that need to be achieved. Section four and five describes methodology of 

projected system based on MATLAB image processing. Section six provides results and 

discussion. Section six concludes this paper along with future work. 

 

 

 

2.   PROBLEM STATEMENT AND IDENTIFICATION 



         

There are almost all the possible kinds of information available in the internet but at the   

present moment there is no way to search for any kind of information without the use of 

internet which leads to unnecessary troubles. There is no method or a technique which is 

available to overcome this problem of not able to have any sort of information about the 

certain object where there is no internet available. For instance, if a farmer is in a highly 

remote areas and his crops are diseased and he could not find what disease it is in order to 

get proper pesticide for the crops, or he cannot afford for an experts advice to cure the crops. 

 

3. OBJECTIVES AND SCOPE OF STUDY 

The objectives and scope of this project are: 

a)   To develop a GUI to recognize the disease in the image without the use of internet 

(offline image recognition). 

b)   To store the valuable information about the object within he said category which can be 

retrieved without internet. 

c)    To display the information about the detected disease without the use of internet. 

 

 

 

 

 

 

 

 

 

 

 

4. PROPOSED HYPOTHESIS 

 



         

The previous system will solely determine the kind of illness which affects the leaf. We are going 

to give a solution with less time and lead you throughout the project. The architecture of the 

planned work is shown in below Fig. 3. The steadily planned method consists of leaf picture 

information assortment, pre-processing of these pictures; segment of these pictures using k-means 

cluster methodology, GLCM is used to extracting the feature and at last the random forest 

algorithmic used for coaching of method. 

                            

                               

 

 

 

 

 

 

 

 

 

 

                                               Figure 1. Architecture Diagram 

 

 

 

 

 

 

4.1. Image Acquisition 

Loading of an image is that the 1st technique of digital picture process and it’s represented as 

capturing the image through digital camera and stores it in digital media for additional MATLAB 

       Image Acquisition 

Image Pre-Processing 

Image segmentation 

Feature Extraction 

Classification 



         

operations. It’s additionally an action of retrieving a picture from hardware, so it will be capable 

further method. In our work, using camera we tend to captured healthy and diseased pictures of 

leaf for MATLAB image processing system. 

 

4.2. Image Preprocessing 

The main motive of image pre-processing is to enhance the image information contained unwanted 

distortions or to reinforce some image features for any processing. Pre-processing technique uses 

various techniques like dynamic image size and form, filtering of noise, image conversion, 

enhancing image and morphological operations. In this work, we used numerous MATLAB code 

to change size of the image, to enhance contrast and RGB to grayscale conversion for additional 

operations like making clusters in segmentation. 

4.3. Image Segmentation 

Segmentation of image is that the technique for conversion of digital picture into many segments 

and rendering of a picture into something for easier analysis. Using image segmentation is 

employed for locating the objects and bounding line of that image. In segmentation, we tend to 

used K-means cluster technique for partitioning of pictures into clusters during which a minimum 

of one part of cluster contain image with major space of unhealthy part. The k-means cluster 

algorithmic rule is applied to classify the objects into K variety of categories per set of features. 

The classification is completed by minimize the total sq. of distances among information entities 

and therefore the particular cluster. Image is regenerate from RGB Color space to L*a*b* Color 

space during which the L*a*b* area contains of a luminousness layer ‘L*’, chromaticity ‘a*’ and 

‘b*’. 

4.4 Feature Extraction 

The method followed for extracting the feature set is called the color co-occurrence method or 

CCM method in short. It is a method, in which both the color and the texture of the image are taken 

into account, to arrive at unique features, which represents that image. 

4.5 Classification 

Classification technique is used to coaching and testing of the leaf of the plants using multi SVM 

classifier. This will be discussed in detail under the topic methodology. 

 

 

5. METHODOLOGY 

First let us see the gist of the methods processed in this project. The first step is to acquire the 

image in an edible form so that the image can be processed, in order to do that the image captured 



         

is loaded to the database and the size of the image has to be reduced to (256 , 256). Then the image 

has to be converted to the RGB form i.e. (Red, Green, and Blue). Then the converted is then pre-

processed. The image pre-processing is done to remove the noise and other object removal. It 

contains techniques like Image clipping, Image smoothening etc. then the image is segmented, in 

the process the image is divided into clusters. At first the RGB image is converted into HIS model 

to apply boundary detection and spot detection method. This is used in order to find the infected 

part of the leaf then the K-means clustering method is applied. This clustering method converts 

the classification object into k number of classes and the threshold algorithm is applied. This 

threshold algorithm creates binary images from the gray scale images by separating the pixels into 

k number of clusters. After this process the feature extraction is done. Feature extraction is the 

most important part of identification of the object. In feature extraction, many features like color, 

texture, morphology etc., is applied. Next step is classification. In classification the images are 

classified by using neural network. These feature vectors are considered as neurons in ANN. The 

back propagation algorithm, modified SOM; multiclass support vector machines such as multiclass 

SVM classifier is used. After classification testing of image is done and the accuracy is evaluated. 

Now let us see in detail about the methodology processes,  

 

5.1. IMAGE ACQUISITION  

The images of the plant leaf are captured through the camera. This image is in RGB (Red, Green 

and Blue) form. Color transformation structure for the RGB leaf image is created, and then, a 

device independent color space transformation for the color transformation is applied. 

 

 

 

 

 

 

 

 

 

                                     Figure 2. To load image in DefectDisease_GUI 

5.2. IMAGE PRE-PROCESSING 

To remove noise in the image or other object removal, different pre-processing techniques is 

considered. Image clipping i.e. cropping the leaf image to get the interested leaf image region. 



         

Image smoothing is done using the smoothing filter. Image enhancement is carried out for 

increasing the contrast. 

The RGB images is converted into the grey images using the color conversion equation (1)  

f(x) = 0.2989*R + 0.5870*G + 0.114*B                                                             (1)  

Then the histogram equalization which distributes the intensities of the image is applied on the 

image to enhance the plant disease images. The cumulative distribution function is used to 

distribute the intensity values. 

 

 

 

Figure 3. To enhance contrast in DefectDisease_GUI 

 

5.3. 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 Otsu’s method, k-means 

clustering, converting RGB images into HIS model etc. but in this model I have used K-means 

clustering method to obtain different clusters from the input image. 

5.3.1. Segmentation using boundary and spot detection algorithm 

The RGB image is converted into HIS model for segmenting. Boundary detection and spot 

detection helps to find the infected part of the leaf. For boundary detection the 8 connectivity of 



         

pixels is considered and boundary detection algorithm is applied. This HIS model (Hue, saturation, 

intensity) alters the hue, saturation and intensity and other properties of the image so that it can 

cluster the image by differentiating the color and finding the diseased part. 

  

5.3.2. K-means Clustering 

The K- means clustering is used for classification of object based on the set of features into K 

number of classes. The classification of object is done by minimizing the sum of squares of the 

distance between the object and the corresponding cluster. 

The algorithm for k-means Clustering: 

      1) Pick the 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 center by averaging all of the pixels in the cluster. Repeat the 

steps 2 and 3 until convergence is obtained. 

In this model, the image processed is converted into three clusters to find the diseased part in the 

leaf. This three clusters consists of diseases part, healthy part and partially diseased part of the leaf. 

This clusters is determined depending upon the color intensities from the HIS model. 

 

5.3.3. Otsu’ threshold algorithm 

Thresholding creates binary images from gray-level images by setting all pixels below some 

threshold to zero and all pixels above the threshold to one. The Otsu’ algorithm is defined as 

follows: 

      1) According to threshold, separate pixels into two clusters. 

      2) Then find the mean of each cluster. 

      3) Square the difference between the means. 

      4) Multiply the number of pixels in one cluster time the number in other. 

 

5.4. FEATURE EXTRACTION 

Feature extraction plays an important role for identification of an object. In many application of 

image processing feature extraction is used. Color, texture, morphology, edges etc. are the features 

which can be used in plant disease detection. It is found that the morphological result gives better 

result than the other features. Texture means how the color is distributed in the image, the 

roughness, hardness of the image. It can also be used for detection of infected plant areas. 



         

 

5.4.1. Color co-occurrence method 

In this method both color and texture are taken into account to get a unique features for that image. 

For that the RGB image is converted into the HIS translation. 

 

H = theta; 

H (b > g) = 2*pi – H (b > g); 

H = H / (2*pi);                                                                   (2) 

                           

Num = min (min(r, g), b); 

Den = r + g + b; 

Den (den == 0) = eps; 

S = 1 - 3.* num / den;                                                        (3) 

  

H(S == 0) = 0; 

  

I = (r + g + b)/3;                                                                (4) 

 

For the texture statistics computation the SGDM matrix is generated and using GLCM function 

the feature is calculated. 

 

 
5.4.2. Leaf color extraction using H and B components 

 

The input image is enhanced by using anisotropic diffusion technique to preserve the information 

of the affected pixels before spreading the color from the background. To distinguish between the 

diseased and non-diseased leaf part, H and B components from HIS and LAB color space is 

considered. A SOFM with back propagation neural networks is implemented to recognize the color 

of leaf disease. 

 

 

5.5. CLASSIFICATION 

 
Neural networks are used in the automatic detection of leaf diseases. Neural network is chosen as 

a classification tool due to its well-known technique as a successful classifier for many real 

applications. The training and validation processes are among the important steps in developing 

an accurate process model using neural networks. The dataset for training and validation process 

consists of two parts; the training feature set which are used to train the neural network model; 

whilst a testing feature sets are used to verify the accuracy of trained NN model. Before the data 

can be fed to an ANN model, the proper network design must be set up, including the type of 

network and the method of training. This was followed by the optimal parameter selection phase. 

However, this phase was carried out simultaneously with the network training phase, in which the 

network was trained using the back propagation network. In the training phase, connection weights 

are always updated until they reached the defined iteration number or acceptable error. Hence, the 



         

capability of ANN model to respond accurately was assured by using the mean square error (MSE) 

criterion to emphasis the model validity between the target and the network output. 

 

 
5.5.1. Using ANN 

 
After feature extraction is done, the learning database images are classified by using neural 

network. These feature vectors are considered as neurons in ANN. The output of the neuron is the 

function of weighted sum of inputs. The back propagation algorithm, modified SOM; multiclass 

support vector machines can be used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          

 

 

 
 

                                           Figure 4. Back Propagation Network 

 

  
5.5.2. Back propagation 

 
BPNN algorithm is used in a recurrent network. Once trained the neural network weights are fixed 

and can be used to compute output values for new query images which are not present in the 

learning database. 

 

 

 

5.6. TESTING OF QUERY IMAGES 

 
After getting the weights of the learning database, the testing of query image is done. The fig 

shows the flowchart of testing of query image using the neural network technology.    



         

                                             
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                     

                                             Figure 5. Working principle of ANN 

6. RESULT 

 

6.1. Alternaria Alternata 
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It is the fungus that impact the leaf spot over 380 families of plant. It will too impact leaf spots, 

rots, blight, and alternative plant elements. 

 

HOSTS AND SYMPTOMS 

AAL’s main symptom is cankers in the stem. It resides in seeds and seedlings, and is often spread 

by spores as they become airborne and land on plants. It can also spread throughout other plants. 

Under severe infection, lesions enlarge and become coalesced causing blighting of the leaves. This 

symptom progression occurred in research done in Pakistan: the symptoms on affected tomatoes 

started with yellowing and browning of the lower leaves, then began developing on the leaf tips 

and along the margins of the leaf petiole. This progression continued until the entire leaves were 

covered in diseased tissue and then fell off. In addition under to necrotic leaves and petioles, plants 

are found to have severe defoliation, with considerable yield losses when it occurs before 

flowering. The tomato fruit can also be infected as well, with brown cankers dotting them and 

making them inedible. Once the disease has spread to a certain point, little can be done to save the 

tomato plant. 

 

 

Figure 6. Alternaria Alternata Diseased leaf and Output 

 

6.2. Bacterial Blight 



         

Bacterial blight is characterized by tiny, pale inexperienced spots or streaks appeared as water-

soaked. The lesions can expand then seem as dry dead spots. It’s going to extend till the complete 

length of the leaf. 

SYMPTOMS 

The disease is characterized by small, pale green spots or streaks which soon appear water-soaked. 

The lesions expand and then appear as dry dead spots. The lesions elongate into linear streaks 

which may eventually extend the full length of the leaf. Lesions rarely occur on the leaf sheath 

or culm. In severe infections, a milky gray exudate may be squeezed from the cut end of leaf 

exhibiting symptoms. Brown spots on the margin of the cotyledon characterized plants. 

DISEASE CYCLE 

This disease is caused by a common bacterium that persists in soil and water and is spread by 

wind-driven rains. The bacteria overwinters on crop residue, seed, fall-sown cereals, and perennial 

grasses. Spring infection may result from any of these sources. Subsequent infections are spread 

by splashing of bacterial ooze by rain drops, plant to plant contact and insects. Bacterial blight 

develops on the upper leaves of during periods of cool, wet weather, after the plants have reached 

the boot stage. Leaf blight is associated with high relative humidity, wet weather, and cool spring 

temperatures (15-25 degrees C or 60-75 degrees F). Warm, dry weather stops the disease and new 

emerging leaves may be relatively free of bacterial infection. 

 

Figure 7. Bacterial Blight Diseased leaf and Output 

 

6.3. Anthracnose 



         

Anthracnose is a bunch of fungal illness that have an effect on a spread of plants in heat, humid 

areas. Shade trees like sycamore, ash, oak, and maple are particularly inclined, though the illness 

is found during a variety of plants, as well as grasses and annuals. 

IDENTIFICATION 

• On leaves, anthracnose generally appears first as small, irregular yellow or brown spots. These 

spots darken as they age and may also expand, covering the leaves. 

• On vegetables, it can affect any part of the plant. 

• On fruits, it produces small, dark, sunken spots, which may spread. In moist weather, pinkish 

spore masses form in the center of these spots. Eventually, the fruits will rot. 

• On trees, it can kill the tips of young twigs. It also attacks the young leaves, which develop 

brown spots and patches. It can also cause defoliation of the tree. 

 

 

 

Figure 8. Anthracnose Diseased Leaf and Output 

 

6.4. Cercospora Leaf Spot 

Infested leaf has tan to brown spots with curled leaf margin and afterward it withers. Because the 

illness progresses, the leaflets flip yellow and additionally with curled margins. Spots on the leaf 

petioles, stems, and flower components become elongated and have brown color. On heavily 

troubled plant shows in Fig. 9 defoliation might occur. 



         

SYMPTOMS 

Infection and lesion formation initially occur on older leaves before progressing to newer 

ones. Lesions at maturity are 1/8 inch in diameter and appear light gray-colored to dark tan with a 

brown to purple border. Severely affected leaves wither and die from coalescing lesions. A 

diagnostic feature is the presence of tiny black dots (pseudo stromata) that form in leaf sub stomatal 

cavities within the grayish-tan lesions. The pseudo stromata produce conidiophores borne in 

clusters that serve as conidia-bearing structures. Pseudo stromata are visible with a hand lens, and 

after exposure of leaves to high humidity, entire lesions appear fuzzy due to the presence of 

numerous conidia. 

 

 

Figure 9. Cercospora Leaf Spot Diseased Leaf and Output 

 

 

 

 

5.8. CONCLUSION 



         

The present study deals with Alternaria Alternata, Anthracnose, Bacterial Blight and Cercospora 

Leaf Spot these automatic illness detection using image processing techniques in MATLAB. It 

involves loading an image, image preprocessing, image segmentation, feature extraction and 

classification. Development of automatic detection system using advanced technology like image 

process facilitate to support the farmers within the identification of diseases at an early or initial 

stage and supply helpful data for its management. We might prefer to extend our work additional 

on a lot of disease detection. 
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