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Abstract 

In India Rice is one of the main cultivating crops. Here we mainly focus on reducing the difficulties 

faced by the farmers for finding the infected area of rice plant, due to its large area of cultivation. There 

are various diseases that can occur in paddy. In this paper, we discuss about the diseases that can occur in 

the leaf of rice plant such as, brown spot, bacterial blight and leaf blast. Finding these diseases in its early 

stage will improve the productivity of crop and also detecting the disease in the beginning will improve 

the quality of rice. For its early detection and classification image processing techniques and artificial 

intelligence are used. In this paper a drone fitted with a video camera captures the images of the crops. 

These images are processed using Convolutional Neural Network (CNN) and Support Vector Machine 

(SVM). The information regarding the diseases is provided to farmers to take necessary actions which 

increase the productivity. Here we also develop a website for this, so that anyone can access our system 

from anywhere. 

 

1. Introduction 

 

Agricultural development is an important factor for the existence of human life. As we all know that 

the people in cities are thankful to the farmers for providing food items. They are facing severe problems 

in farming such as crop loss due disease, climate change etc. Nowadays so many farmers suicide cases are 

reporting because of farm related issues and depts. People other than farmers also have the responsibility 

for the improvement of agriculture production. So, this is our responsibility to introduce new technologies 

that help the farmers in farming. That may also improve the lifestyle of farmers. Here in our paper we are 

developing a technology for helping farmers and it is a great need to automate paddy disease in order to 

avoid loss by caring rice crop as soon as possible before they become more severe. 

Farmers having large area of cultivation will face difficulties in identifying diseases that affect the crop. 

Checking each plan manually is practically not possible as it is time consuming process and requires a 

great amount of manual labour. Rice diseases, such as bacterial blight, brown spot, leaf blast, and sheath 

blight are the major problem that occurs in paddy cultivation. The symptoms of diseases present on various 

part of plants such as stems, leaves and fruits. The symptoms are detected by manual observation. In this 

paper, we focus on diseases presenting on leaves that caused by pathogen (fungi and bacteria). 

In machine leaning SVMs is the most popular algorithm that is used for classification. It is a type of 

supervised machine learning algorithm which provides regression analysis and analysis of data for 

classification. In traditional machine leaning we are using SVM classifier but in deep leaning instead of 

SVM we are using CNN. 

2. Literature Survey 

 

Early Rice Disease Detection System using IoT architecture with drone helped users for field surveying 

in large scale area with less time consuming and also supported real-time data acquisition where the 

acquired images are further used in analysis on provided server. This says about the detection system of 

rice diseases using HSV colour space which can also use for disease segmentation. [Kitpo2018]  

A software prototype system is analysed for rice disease detection. Here the data is collected manually 

by using digital camera. Then used an Artificial Neural Network (ANN) and Fuzzy Logic method to 

classify the disease like blast, brown spot and narrow brown spot. More human resources and disease 

experts are needed to collect and analyse the data. Lack of human resources in agriculture is also a big 

issue, which can be solved by using drone [Rajmohan2018]. 

A featured method is designed for deep learning of image and it constitutes a layer based convolutional 

de-convolutional model designed for deep learning of image features with Symmetric Skip Connections 

(SSC) between alternating convolutional-de-convolutional layers. The Continual linear and non-linear 

functions constitute the deep CNN.  

The linear functions are specifically expressed by convolution operations and the non-linear function 

expresses the complex operations. The convolution layer understands the local property of the paddy crop 

images, and induces complex feature representations of paddy diseases. The deeper the model becomes, 

the greater the abstraction of paddy crop disease images [Zhao2016] 

 
 

1,2,3,4,5,6 Department of ECE, Toc H Institute of Science and Technology, Kochi, India 

 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 15, Number 1, 2020 (Special Issue)
© Research India Publications.  http://www.ripublication.com

65



 

 
Machine to machine (M2M) communication networks consist of thousands of low cost, low energy, 

low computational power and memory sensors nodes. Due to the autonomous monitoring, self-

organization, low power consumptions and remote accessibility of sensors, M2M communication networks 

gain momentum in environmental monitoring, pollution detection, agriculture, disasters monitoring and 

many similar applications. The system presents (i) the current state of the art research in sensor-based 

M2M communication networks for agriculture monitoring, (ii) several existing agricultural monitoring 

systems and compare them on different design factors, (iii) the technical framework of some recent 

deployment of agriculture monitoring systems in developing countries and their design challenges and (iv) 

major design and implementation differences of these monitoring systems in developed and developing 

countries[Lutful2013].  

An automatic method to identify and measure the paddy leaf disease symptoms is by using digital 

image processing. A conventional colour digital image is a method used to identify the symptoms of the 

paddy leaf. This method was proposed by automatically and removing the possibility of the mistakes 

created by human and then reducing the time, for identifying disease severity [Mukherjee2012]. 

 

3. Proposed System 

 

In this paper we developed a system for detecting the disease affecting paddy leaves, and the remedies 

for these diseases will also provide. Location of the affected area and the remedies for that disease are the 

two newly techniques that included in our paper. The identification is done using artificial intelligence (AI) 

and image processing techniques. 

Overview of our proposed system is shown in Fig. 1. The proposed system consists of a drone, data 

transferring unit and a processing unit. The GPS which is provided in the drone will show the location 

which includes latitude and longitude. The HD camera attached on the drone will capture the video of the 

paddy field and this captured video is transferred to the ground station via Wi-Fi module. Further 

processing is done in the ground station. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 Over view of disease detecting system 

 

4. Methodology 

 

1. Disease identification: 

Disease Identification is a four-step process which includes   1) Image capture & selection 2) Image 

resizing 3) Image upload 4) Result & Remedies. In Image capture & selection a clear camera is used to 

capture the video of the paddy field. The Video is converted into frames and the appropriate frame which 

contains clear image of affected leaf. In resizing the affected part is identified and this part of the image 

will be uploaded to the server using Wi-Fi module. It will show the result about which is the infected 

disease and appropriate remedies for that disease. Based on lesion shape and lesion colour several types of 

diseases such as Bacterial Blight, Leaf Blast and Brown spot occur in paddy leaf. Detailed description of 

these diseases is discussing below: 

 

 

1) Bacterial Blight 

1.Bacterial blight is a sickness of grain brought about by the bacterial pathogen Xanthomonas 

campestris pv. translucens (syn. X. translucens) is shown in Fig. 2. The illness is described by little, light 

green spots or streaks which before long show up water-soaked. The sores grow and afterward show up as 
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dry dead spots. The injuries lengthen into straight streaks which may in the end expand the full length of 

the leaf. Sores once in a while happen on the leaf sheath or culm. In extreme contaminations, a smooth dim 

exudate might be pressed from the cut finish of leaf showing side effects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2   Bacterial Blight affected leaf 

 

 

2) Brown Spot 

Cochliobolus miyabeanus (once in the past known as Helminthosporium oryzae) is a growth that causes 

dark coloured spot disease in rice. Dark coloured spot of rice is shown in Fig. 3 is a plant parasitic infection 

that generally happens on the host leaves and glume, just as seedlings, sheaths, stems and grains of grown-

up have plants. Hosts incorporate Oryza (Asian rice), Leersia (Cutgrass), Zizania (Wild rice), and different 

species. It may cause a wide scope of side effects. General symptoms happening on the hosts can be seen 

on numerous pieces of the plant, including leaves, seeds, stems and inflorescences, alongside the nearness 

of darker spot. Staining of stems is another indication creates from dark coloured spot of rice disease. Oval-

molded dark coloured spots are the parasitic development sign, which have dim shaded focus created on 

have leaves. 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 3 Brown Spot Affected Leaf 

 

3)  Leaf Blast 

Magnaporthe grisea, otherwise called rice impact organism, rice spoiled neck, rice seedling blight, 

impact of rice, oval leaf spot of graminea, pitting ailment, ryegrass impact, and Johnson spot,is a plant-

pathogenic parasite that causes a genuine sickness influencing rice. It is currently realized that M. grisea 

comprises of a secretive animal types complex containing at any rate two organic species that have clear 

hereditary contrasts and don't interbreed. Complex individuals separated from Digitaria have been all the 

more barely characterized as M. grisea. The rest of the individuals from the complex secluded from rice 

and an assortment of different hosts have been renamed Magnaporthe oryzae. Leaf Blast affected leaf is 

shown in Fig. 4. 
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Fig. 4 Leaf Blast Affected Leaf 

 

2. Image Processing Techniques 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 5 Frame work of Image Processing Operation 

 

1) Image Acquisition: 

The first stage of image processing technique is image acquisition. Further processing is not possible 

without collecting images. The video of the paddy field is captured using a digital camera attached in the 

drone. This video is converted to a series of images to get a clear image of disease infected leaves. The 

images will be in RGB scale and in JPEG format. RGB scale image of Blight disease affected leaf is shown 

in Fig. 6. These images are unprocessed and further processing is required. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 RGB scale image of Blight disease 

2) Image Preprocessing: 

In image processing upgrading the image information and enhance its properties. The input image and 

the enhanced image of the disease is shown in Fig. 7. For reducing the memory of processing system image 

size is minimized. The quality of the image is improved using preprocessing technique. This is to improve 

the pictorial data for better understanding and more clarity. 

 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 15, Number 1, 2020 (Special Issue)
© Research India Publications.  http://www.ripublication.com

68



 

 

          
Input                                                                            Enhanced 

 
Fig. 7 Preprocessing of disease affected paddy image 

 

3) Image Segmentation: 

The image intensity from colour information is separated using Hue Saturation Value (HSV). Hue is 

an angle measured from 0° to 360°. Saturation represents the purity of the colour and Value shows the 

lightness of colour increasing from black to white. To detect diseases, the colour representing the disease 

part on the leaf image from the leaf colour mainly represented in green is separated. The image of the 

segmented leaf is shown in Fig. 8. 

 

 
                     Input                                     Mean Filter                         Gaussian 

Fig. 8 Segmented Image 

 

4) Feature Extraction: 

Feature Extraction in deep learning uses CNN (convolution neural network). CNN has the ability to 

extract good features. Therefore, nowadays it is widely used in deep learning and pattern recognition 

research. When compared to others techniques it automatically detects the features without human effect. 

In our paper we are using colour, shape features and also the system can inbuilt extract features, and those 

features that cannot detect by human eyes. So that feature extraction using CNN is more effective. 

 

5)Classification: 

In classification we are using CNN classifier. There are several classification techniques like SVM, 

Neural network, Bayes classifier etc. But now a days CNN classifier is widely used. It contains 2 parts, 

one is feature extractor and other is trainable classifier. Feature extractor is used for feature extraction 

purpose and classifier is used for classification purpose. Classification is the method which is used to 

highlight the images. In our project we are training our classifier using extracted feature from various 

diseases. When we provide an input to the trained classifier it will shows which disease is affected. 
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5. Result 

Diseases such as Bacterial Blight, Leaf Blast, and Brown spot are the diseases that we are going to 

detect. 140 images of each disease is captured with the help of farmers from varies field. We extracted the 

feature of these images so as to make the training easier. Out of 560 samples 400 is taken for training 

purpose and remaining 160 for testing purpose. The categories and number of tested data that we used in 

our system is shown in table 1. By comparing the incorrect result that occurred to the correct result that 

occurs we calculated the accuracy of our system which is 90%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

     Table 1 Accuracy Result 
 

As our goal is to convert this paper to a usable format, we translate this into a website that everyone 

including farmers can diagnose the leaf disease present in their field. By capturing the pic of leaf and 

uploading this pic to the space provided in the website it will gives the information regarding the particular 

disease and its remedies. 

6. Conclusion 

Using IOT architecture a system is proposed for rice disease detection with the help of drone. Video of 

the paddy field is captured by the drone. Then the data is transferred to the ground station. For diagnosing 

the leaf images deep CNN and for disease classification SVM classifier is used. In this system we mainly 

focus on diseases such as brown spot, bacterial blight and blast. Images of these diseases are given for 

training and then testing is also performing. This system is put forward as an idea for helping the farmers 

in identifying the leaf disease with minimum time. 

 

7. Future Work 

The system that we developed is capable of detecting the disease that present in the leaves. It will also 

provide remedies that help the farmers to take necessary action immediately. As future work we are 

planning to make software which will help for identifying the time of harvest. And providing system that 

can spray pesticide using the same drone after analyze the disease is included in our future work. 
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Data 

Bacterial 

Blight 

Leaf 

Blast 

Brown 

Spot 
Unaffected 

 

Total No.of 

Data Set 

 

       40 

 

40 

 

40 

 

40 

Images with 

Correct 

Result 

 

 36 

 

35 

 

36 

 

37 

Accuracy of 

Result 

 

     90% 

 

     87.5% 

 

  90% 

 

92.5% 

Accuracy of 

The System 
                               90% 
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