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ABSTRACT: The uploaded pictures captured by the mobile phones are processed in the remote server and presented 

to an expert group for their opinion. Computer vision techniques are used for detection of affected spots from the image 

and their classification. A simple color difference based approach is followed for segmentation of the disease affected 

lesions. The system allows the expert to evaluate the analysis results and provide feedbacks to the famers through a 

notification to their mobile phones.  

 
The goal of this research is to develop an image recognition system that can recognize crop diseases. Image 

processing starts with the digitized color image of disease leaf.  A method of mathematics morphology is used to 

segment these images. Then texture, shape and color features of color image of disease spot on leaf were extracted, and 

a classification method of membership function was used to discriminate between the three types of diseases. 
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I. INTRODUCTION 

 

The classification and recognition of crop diseases are of the major technical and economical importance in 

the agricultural Industry. To automate these activities, like texture, color and shape, disease recognition system is 

feasible. Images were acquired under laboratory condition using digital camera. Three major diseases commonly found 

are Rice blast (Magnaporthe grisea), Rice sheath blight (Rhizoctonia solani) and Brown spot (Cochiobolus 

miyabeanus) were selected for this research. The management of plants requires close monitoring especially for the 

management of disease that can affect production significantly and subsequently the postharvest life. The naked eye 

observation of experts is the main approach adopted in practice for detection of plant diseases. However this requires 

continuous monitoring of experts which might be prohibitively expensive in large farms. Automatic detection of plant 

diseases is an essential research topic as it may prove benefits in monitoring large fields of crops and thus automatically 

detect the symptoms of diseases as soon as they appear on plant leaves. Therefore looking for fast, automatic, less 

expensive and accurate method to detect disease by calculating leaf area through pixel number statistics. 

 

The leaf area monitoring is an important tool in studying physiological features related to the plant growth, 

photosynthetic & transpiration process. Also being helpful parameter in evaluating, damage caused by leaf diseases and 

pastes, to find out water and environmental stress, need of fertilization, for effective management and treatment.  
This paper also presents an automated system integrated with machine vision techniques that will assist the 

farmers get the accurate information about their crops using their mobile phone. The uploaded pictures of paddy 

captured by the mobile phones will be processed in the central server and the analysis report will be presented to an 

expert group for their opinion, who will then be able to send proper recommendations through a simple notification 

using the system, according to the severity of the situation. 
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System Overview  
 

The system consists of a mobile application, which will enable the farmers to take images of plants using their mobile 

phones and send it to a central server where the central system in the server will analyze the pictures based on visual 

symptoms using image processing algorithms in order to measure the disease type. An expert group will be available to 

check the status of the image analysis data and provide suggestions based on the report and their knowledge, which will 

be sent to the farmer as a notification in the application  

 

.  

 

Mobile Application Development 

The mobile application consists of 5 basic functionalities. They are 

 1) Image capture, 

2) Image selection, 

3) Image zoom and crop, 

 4) Share image with expert group, 

 5) Receive notification from central server. 

 
Image capture: At the very first page of the application, the application bar shows the icon for capturing image using 

the application. On navigation of the menu, the user gets to take  

image on shutter click event using the phone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo capture using mobile application 

 

Image selection: In case of previously taken pictures of paddy, the application navigation menu also contains the 

option of selecting an image from the existing photo library of the phone.  

Image zoom and crop: The leaf of paddy is a very thin one, and it is important that the targeted area of the leaf gets 

focus in the image. The mobile application lets the farmer to zoom the affected region of paddy using pinch with two 

fingers. The test images were taken with a phone which has a camera in it. The application allows to zoom 4x times the 
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original image. In addition, once the targeted region has been selected, the crop button of the crops the image in a 

170x400 pixel frame, which in the targeted resolution for processing images in the server image processing application.  

Selecting target region of paddy leaf in mobile application 

 

Share image with expert group: 

This functionality of the application enables the farmer to send the captured/ selected image to be uploaded in 

the remote server using HTTP Web Services in Windows phone. The client mobile application uploads two basic types 

of data in the server for every request, the image that the farmer selects for seeking suggestion and a unique URL 

created through windows live services which is created for communicating with the mobile phone from a  

 

 

 

 

 

 

 

 

 

 

 

 

 

remote application. The URL created using Windows Live service is used for sending notification from the 

server application of sent by the expert groups with their feedback.  

 

Receive notification from central server: 

Once the image has been uploaded in the remote server, the expert sends feedback to the client mobile 

application via notification. This notification is sent through a URL generated by Windows Live Services which is 

unique for every device. Once the notification is received, it is displayed in the application which the user will be able 

to view for taking appropriate steps suggested by the experts. 

 

   

 
Sequence daigram 

 

Server Script for Storing Data: 

The image and the data uploaded from Windows Phone application is received in the server using a script. The 

images are stored within the assigned directory and the device URL is mapped in the database against every uploaded 

image in the database. 
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Local Server Application Development: 

Every image in the server application is analyzed using machine vision techniques for identification of 

possible disease of plants presented in the image. Below figure shows the steps of image processing for both training 

and analysis stages of the process cycle. An image goes through the following steps for analysis. 

 

Steps in Image Processing 

 
 

Filtering: Filtering in image processing allows for selective highlighting of specific information. A number of 

techniques are available such as median filter, Gaussian filter, SRAD (speckle Reducing Anisotropic Diffusion) etc 

Enhancement: Enhancement refers to accentuation, or sharpening of image features such as boundaries or contrast. 

Histogram Equalization, AHE(Adaptive Histogram Equalization), CLAHE(Contrast Limited Histogram Equalization). 

Segmentation: Segmentation is the process of partitioning a digital image into multiple segments. Multilevel 

thresholding, Edge detection, active contours. Typically used to locate objects and  boundaries in the image. 

 

 
 

Feature Extraction:  Transforming the input data into the set of features is called feature extraction. Geometric 

features-area, perimeter, circularity, eccentricity. Statistical features- mean, variance, entropy, correlation. 

 

Classification: We used the idea of maximum feature similarities as the basis for classification of the input image. In 

this stage, we measure the feature values of the input image and compare the Euclidean distance with features of 

already the learned images.  

𝐷𝐷𝑓𝑓 = 𝐹𝐹𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 - 𝐹𝐹𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙  
Here,  

𝐷𝐷𝑓𝑓 = Euclidean distance between feature of a input image and already learned image,  

𝐹𝐹𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = feature value for the input image . 

𝐹𝐹𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = feature value for the learned image 
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Presentation of classification results 

 

Use case daigram 
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 Activity diagram  

 

Every image in the database stores a device URL against it which is used for sending notification to the corresponding 

the farmer who posted the image for suggestions. A form is displayed in the software window where the expert can 

write his observations and suggestions and send to the farmer. 

Once the farmer receives the notification, the receipt confirmation is displayed at the expert software panel. 

 

Sending feedback from the local server application 

 

View in expert panel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. CONCLUSION 

 

After reviewing above mentioned techniques and methods we can conclude that there are number of ways by which we 

can detect disease and nutrient deficiency of plants 

Each has some pros as well as limitations .On one hand visual analysis is least expensive and simple method, it is not as 

efficient and reliable as others are Image processing is a technique most spoken of very high accuracy and least time 

are major advantages offered, but it backs away when implementing practically. 

Alongside the supply of cultivation tools, the farmers also need access to accurate information that they can use for 

efficient crop management and there is no better way than providing them a service that they can use through their 

mobile phones. 
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