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Abstract- Some developments have been made related to digital 

image processing algorithm that also include its different 

application. The project presents plant disease monitoring using 

image processing technique for computer vision system used at 

agriculture field. We are now living in a time in history where the 

problem of agriculture is now a major issue. The major problem 

in plant growth is that we have to take care of the health of plant. 

Identification of the plant diseases is the key to preventing the 

losses in quality of the agricultural product. In this report, I 

basically focused on the classification of plant as different type of 

sickness. For this I use HIS colour model and clustering algorithm. 

I also used MATLAB for my project. 
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I. INTRODUCTION 

 
India is a farming country and about 70% of the population is 

dependent on agriculture. Farmers have a wide range of variations to 

choose from and find suitable pesticides for the plants. Therefore, 

damage to crops will result in huge loss in productivity and ultimately 

affect the economy. Leaves being the most sensitive part of the plant 

show the symptoms of the disease very soon. Crops need to be 

monitored against diseases from the first stage of their life-cycle till 

they are ready for harvesting. Initially, the method used to monitor 

plants from diseases was traditional naked eye observation which is a 

time-consuming technique that requires specialists to manually 

monitor crop fields. In recent years, several techniques have been 

applied to develop automatic and semi-automatic plant disease 

detection systems and automated detection of illnesses via way of 

means of gazing the signs at the leaves of plant life, making it less 

complicated in addition to cheap. These systems have so far proved to 

be faster, cheaper and more accurate than the traditional method of 

manual observation by farmers. 

 

Reaching for the professionals is the most effective answer left to 

the farmers.. But reaching them on time, looking for them and 

consulting them again and again after travelling long distances might 

prove to be expensive. So, creating software equipment for detection 

of diseases would help them in preventing them and thus lowering 

the damage at early stages [1]. Every year, attacks of plant viruses 

and fungi lead to loss of up to 30 percent. so it is important to detect 

plants. 

 

Plant disease detection machine-learning methods have two main 

characteristics that must be achieved, they are: speed and accuracy [2]. 

There is a need to develop techniques such as automated plant disease   

 

detection and classification using leaf image processing techniques. 

This will prove to be a useful technology for the farmers and will alert 

them at the right time before the disease spreads over a large area. The 

solution is made up of four main steps; In the first step we create a 

color transformation structure for the RGB leaf image and then, we 

apply the color space transformation to the color transformation 

structure. The image is then segmented using the K-means clustering 

technique. In the second one phase, useless part (inexperienced region) 

inside leaf region is removed. In the third step we calculate the texture 

features for the segmented contiguous object. Finally, the features 

extracted in the fourth step are passed through a pre-trained neural 

network. 

 

II. TYPES OF PLANT DISEASE: 
 

Most plant diseases are caused by fungi, bacteria, and viruses. Fungi 

are in particular recognized via way of means of their morphology, 

with an emphasis on their reproductive structures. Bacteria are taken 

into consideration greater primitive than fungi and commonly have 

easier lifestyles cycles. With few exceptions, micro organism exist as 

unmarried cells and growth in numbers via way of means of dividing 

into  cells in the course of a technique known as binary fission Viruses 

are extraordinarily tiny debris along with protein and genetic fabric 

without a related protein. The time period disorder is generally used 

most effective for the destruction of stay plant life. 

 

  
  

         Fig 1: Diseases on Leaves 

 

 
III. STEPS INVOLVED IN PLANT LEAF DISEASE 

DETECTION 

 

A. Image Acquisition 

First It collecting different types of samples for the 

formation of an input dataset. Dataset images further go 

through various stages. To provide the best solution to any 

problem, it is necessary that datasets cover the majority of 

different types of inputs.  
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B. Image Pre-processing 

This is the second stage in digital image processing. In 

this MATLAB input image noise is minimized, pixel 

values are classified more, spots are decreased and vice 

versa is increased. The purpose of the image 

preprocessing and enhancement step is that it becomes 

easier to isolate the infected area after preprocessing the 

image. 

 
C. Image Segmentation 

Image segmentation is the third step. After Image 

Acquisition and Preprocessing We divide the image 

into three distinct groups. For clustering, we use k-

means which means a colour based clustering 

algorithm and classification is done through the Otsu 

classifier. 

 

D. K-Means Clustering 

The K-means clustering is used for type of item 

primarily based totally on a hard and fast of capabilities 

into K quantity of training . The classification of object 

is done by minimizing the sum of the squares of the 

distance between the object and the corresponding 

cluster. 

 

Algorithm Steps:- 

1. Choose the center of the K cluster, either 

randomly or based on Some guesses. 

2. Assign each pixel in the image to a cluster 

that minimizes the distance between pixels 

and cluster center. 

3. Calculate the cluster centers again from the 

average of all pixels in the cluster. Repeat 

steps 2 and 3 until convergence is achieved. 

 

E. OSTU’s Classifier 

This method automatically performs clustering based 

image thresholding. This method automatically 

converts and reduces the image from gray level to 

binary. The set of rules assumes that the photograph 

includes  training of pixels following a bi-modal 

histogram (foreground pixel and heritage pixel), then it 

calculates the optimal threshold separating the two 

classes so that their combined dispersion (intraclass 

variation) is minimal or be equivalent (since the sum of 

pairwise square distances is constant), so that their 

inter-class variance is maximum. 

Otsu Algorithm: 

Creates binary images from gray-scale images by 

thresholding setting all pixels below a threshold to zero 

and all pixels below a threshold from that threshold to 

one. 

1. According to the threshold, separate the pixel 

into two groups. 

2. Then find the mean of each cluster. 

3. Square the difference between the means. 

4. Multiply the number of pixels in a cluster 

number in second. 

Infected leaves show symptoms of disease by Leaf color 

change. The leaves can therefore be used to locate the 

infected part of the greenery. The R, G and B components 

are extracted from Fig. The threshold was calculated using 

Otsu's method. Then the green pixels are masked and 

removed when they are green Pixel intensity is less than the 

calculated range. 

 

F. Feature Extraction 

This play an important role in determining the affected 

area of the leaves. Various characteristics such as 

mean, standard deviation, variance and others are 

extracted to know the health of the leaf. 

 

 

G. Classification 

In this stage, the disease is detected on the Image. The 

result is displayed for the image Whether it is diseased 

or not and whether it is classified Had bacterial or 

fungal disease. 

        
Fig 2: Original Image  Fig 3: Pre-processed Image 

 

 
                                        Fig 4: Cluster Image 

 

Mobile application development 

The mobile application includes 5 basic 

Functionality. They 

1) Image capture 

Image Capture: On the first page of 

Shows application bar icon 

To capture image using application. Feather 

Navigation of the menu, the user gets to pick 

     Image on shutter click event using phone. 

 

2) Image selection 

In case of first taken 

Paddy Pictures, Application Navigation 

The menu also includes 

Option to select an image from existing  

Phone photo library. 

 

3) Image zoom and crop 

Paddy leaf is a 

very thin, and it is important that 

The target area of the leaf gets the focus in the image. 

Mobile application lets farmer zoom 

pinch of paddy affected area 

two fingers. Test images a. was taken with 

A phone that has a camera. Application letter 

Allows to zoom 4x times the original image. In 

Furthermore, once the target area is 

Crop button image of selected crop 

in the 170x400 pixel frame that the target is in 

Resolution to process images in server 

Image processing applications. target selection 

      paddy leaf field in mobile application. 

4) Share image with expert group 

This functionality of the application enables 

to send the image captured/selected by the farmer 

uploaded to remote server using HTTP web services 

windows Phone. customer mobile app 

uploads two basic types of data to the server 

every request, the image the farmer chooses 

to ask for suggestions and a unique URL 

created via windows live services which is 

designed for communication with mobile 

phone from remote application. url 

what is created using the Windows Live service used for 

Sending notification from server application sent by 

expert groups with their response 
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5) Receive notification from central server. 

Once the image is uploaded to the remote 

server sends response to specialist client 

notification via mobile application. 

 

IV. LITRATURE REVIEW 

 
Survey from some different documents to get information about 

existing works. In paper Detection of plant leaf diseases using image 

segmentation and soft computing techniques This paper monitors crop 

growth using image segmentation techniques. Noise filtering is done 

and features are extracted and then the image is further classified to 

detect the diseased part 

 

Zulkifli Bin Husin et al, in their paper [3], they captured the chilli plant 

leaf image and processed to determine the health status of the chilli 

plant. Their technique is ensuring that the chemicals should apply to 

the diseased chilli plant only. They used the MATLAB for the feature 

extraction and image recognition. In this paper pre-processing is done 

using the Fourier filtering, edge detection and morphological 

operations. Computer vision extends the image processing paradigm 

for object classification. Here digital camera is used for the image 

capturing and LABVIEW software tool to build the GUI. 

 

In paper[4] the segmentation of leaf image is important while 

extracting the feature from that image. Mrunalini R. Badnakhe, 

Prashant R. Deshmukh compare the Otsu threshold and the k-means 

clustering algorithm used for infected leaf analysis in [4]. They have 

concluded that the extracted values of the features asre less for k-

means clustering. The clarity of k-means clustering is more accurate 

than other method. 

 

Monica Jhuria et al uses image processing for detection of disease and 

the fruit grading in [5]. They have used artificial neural network for 

detection of disease. They have created two separate databases, one 

for the training of already stored disease images and other for the 

implementation of the query images. Back propagation is used for the 

weight adjustment of training databases. They consider three feature 

vectors, namely, color, textures and morphology [5]. They have found 

that the morphological feature gives better result than the other two 

features 

 

The RGB image is used for the identification of disease. After applying 

k-means clustering techniques, the green pixels is identified and then 

using otsu’s method, varying threshold value is obtained. For the 

feature extraction, color cooccurrence method is used. RGB image is 

converted into the HSI translation. For the texture statistics 

computation the SGDM matrix is generated and using GLCM function 

the feature is calculated [6]. 

 

Shantanu Phadikar and Jaya Sil uses pattern recognition techniques for 

the identification of rice disease in [7]. This paper describes a software 

prototype for rice disease detection based on infected image of rice 

plant. They used HIS model for segmentation of the image after getting 

the interested region, then the boundary and spot detection is done to 

identify infected part of the leaf. 

 

V. TOOLS & TECHNOLOGY 
 

MATLAB - MATLAB tool is used to solve the disease detection 

problem. It provides strong support for the implementation of 

advanced algorithms. Machine learning algorithms and classifiers are 

also very easily implemented. 

 

VI. PROPOSED WORK 

 
The main purpose is to detect the diseased part of the plant. The 

MATLAB Comfortable Neural Network is used to classify the 

diseased part. The objective is to find the diseased part by finding the 

optimal path with minimal cost. In this problem, we have considered 

the basic five categories of plant leaf disease which are Alternaria 

Alternate, Anthracnose, Bacterial Blight, Carpospore Leaf Spot and 

Healthy Leaves. All these diseases are fungal, viral or bacterial types 

of diseases. In our solution, we identify the percentage of the affected 

area and identify the disease. Our approach provides results in a 

minimum time period with maximum accuracy and precision 

compared to other current methods. 

 

 

CONCLUSION 
 

Its main approach is to identify diseases in a different plant 

environment where speed and accuracy are the main features of 

disease detection. Therefore, the extension of this work will be focused 

on developing advanced algorithms to detect fast and accurate diseases 

of leaves. After reviewing all the mentioned techniques and methods, 

we can conclude that there are many ways by which we can detect 

disease in plants. Each has some advantages as well as limitations. 

Therefore, there is scope for improvement in existing research. Image 

processing is a technique that helps improve all existing research and 

gives fast and accurate results of plant diseases. Data mining 

technology is playing an important role in agriculture. The data mining 

algorithm is easy to implement, we can solve complex problems using 

these techniques. Various features of the image are extracted along 

with their numerical values. The algorithm used here is much more 

efficient and best-case time-space complexities are obtained. For 

ninety percent of the images, the average clustering and processing 

time is less than twenty seconds. An average accuracy of ninety-plus 

percent is obtained in each query image of the dataset 
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