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Abstract— Agriculture is the backbone of our country. India is 

an agricultural country where most of the population depends on 

agriculture. Research in agriculture is aimed towards increasing 

productivity and profit. There are several automated systems 

available in literature, which are developed for irrigation control 

and environmental monitoring in the field. However, it is 

essential to monitor the plant growth stage by stage and take 

decisions accordingly. In addition to monitoring the 

environmental parameters such as pH, moisture content and 

temperature, it is inevitable to identify the onset of plant diseases 

too. It is the key to prevent the losses in yield and quantity of 

agricultural product. The demand for improving the yield will 

affect the food processing industries.Plant disease identification 

by continuous visual monitoring is very difficult task to farmers 

and at the same time it is less accurate and can be done in limited 

areas. Hence this projects aims at developing an image 

processing algorithm to identify the diseases in rice plant namely 

rice plant, Bacterial blight, brown spot, sheath rot and sheath 

blight. Rice blast disease occurring in rice plant is due to 

magnaporthe grisea and this disease also occurs in wheat, rye, 

barley, pearl and millet. Due to rice blast disease, 60 million 

people are affected in 85 countries worldwide. Image processing 

technique is adopted as it is more accurate. Early disease 

detection can increase the crop production by inducing proper 

pesticide usage. Hardware prototype of the proposed system will 

be developed by using Raspberry Pi  Board. 
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I. INTRODUCTION 
The naked eye observation of experts is difficult in 

practice for detection and identification of plant diseases. 

However, this requires continuous monitoring by experts 

which might be prohibitively expensive in large farms. The 

decision support system senses the field using webcam to 

retrieve the images, processes it and detects the plant diseases. 

The detected information is sent to user and the remote server.  

The final classification of the diseases will be done at the 
remote server to avoid computation complexity. The main 

objective of this work is to develop an image processing 

algorithm for recognizing the diseases in paddy plant using 

Open CV - Python language. This work focuses on 

recognizing five paddy plant diseases using Raspberry Pi 

hardware model. The diseased plant leaf image and sensor 

data are uploaded in IBM Cloud using node red programming. 

For analyzing diseases in rice plant various symptoms of rice 

plant are discussed below. 

 The naked eye observation of experts is the main 
approach adopted in practice for detection and identification 

of plant diseases. However, this requires continuous 

monitoring by experts which might be prohibitively expensive 

in large farms [1]. In [2] histogram equalization is used for 

preprocessing, features are extracted from wavelet 

decomposition and finally the diseases are classified by 

Euclidean distance method. This system involves more 

computation time. Varsha [6] has proposed an algorithm for 

image segmentation used for automatic detection as well as 

classification of plant leaf diseases. Though there are several 

algorithms for disease detection, on field implementation is 

rarely present. Hence, the main objective of this work is to 
develop an algorithm for recognizing the paddy plant diseases 

using image processing techniques and later implementing it 

on-board. The algorithm developed has to be energy efficient.  

Moreover, this work focuses on recognizing five paddy plant 

diseases namely Rice Blast, Bacterial Blight, Brown spot, 

Sheath Blight, Sheath Rot. The paper is organized as follows, 

Section I gives the introduction and section II presents the 

proposed approach for disease detection. Section III and IV 

deals with algorithm implementation and the associated 

simulation results. Final section concludes this paper with the 

possible future work. 

II DISEASE DETECTION SYSTEM 

The decision support system senses the field using 

webcam to retrieve the images, processes it and detects the 

plant diseases. The detected information is sent to user and the 

remote server. The final classification of the diseases will be 

done at the remote server to avoid computation complexity. 

The proposed system is shown Fig 1.1. 
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Fig 1.1 Disease Detection system 

There are five main steps in the detection of plant leaf 

diseases. The processing scheme consists of image acquisition 

through digital camera and image preprocessing which 

includes image enhancement and image segmentation where 

the affected and useful area are segmented, feature extracted 

and classification. The step-by-step procedure is given below, 

 RGB image acquisition 

 Convert the input image into Histogram 

transformation 

 Segment the components 

 Computing the Feature extraction using 

Harris Corner detector. 

 Configuring the Neural Network for 

classification. 

The detection of plant diseases includes five phases as 

shown in Fig 1.2. The input image undergoes preprocessing 

afterwards segmentation is carried out to extract the diseased 

parts. Finally classification of plant diseases is done using 
BPNN Classifier. 

 

Fig 1.2 Processes in Disease Detection 

Image Acquisition 

The pictures of disease affected leaves are obtained from 

Agricultural University-Coimbatore website [7]. The picture 

database provides better proficiency of the classifier which 

decides the robustness of the algorithm. The ground truth 

pictures are obtained from Image preparing Lab v2.4.0. 
Image Preprocessing 

Image preprocessing is the processing of images using 

mathematical operations by using any form of signal 

processing for which the input is an image or a series of 

images and the output may be either an image or a set of 

characteristics or parameters related to the image[1]. 

Histogram 

An image histogram acts as a graphical representation of 

the tonal distribution in a digital image. It plots the number 

of pixels for each tonal value [1]. 
To find the histogram use cv2.calcHist() function.  

cv2.calcHist(images, channels, mask, histSize, ranges[, hist[, 

accumulate]]) 
Images : It is the source image of type uint8 or float32. It 

should be given in square brackets, ie, “[img]”. 
Channels : It is also given in square brackets. It is the index 

of channel for which we calculate histogram. For example, if input is 
grayscale image, its value is [0]. For color image, you can pass [0], 
[1] or [2] to calculate histogram of blue, green or red channel 
respectively. 

Mask : mask image. To find histogram of full image, 

it is given as “None”. But to find histogram of particular 

region of image, a mask image has to be created for that and 

given as mask.. 

  HistSize : This represents our BIN count. Need to be 

given in square brackets. For full scale, we pass [256]. 

Ranges : This is our RANGE. Normally, it is [0,256]. 
Image Segmentation using opencv 

 OpenCV has the function cv2.grabCut() to find 

segmented image. The function and its parameters are as 

follows. 

img : Input image 

mask : It is a mask image where areas like  

background, foreground or probable background/foreground 

etc are specified. It is done by the following 

flags, cv2.GC_BGD, cv2.GC_FGD, cv2.GC_PR_BGD, 

cv2.GC_PR_FGD, or simply pass 0,1,2,3 to image. 

rect : It is the coordinates of a rectangle which 

includes the foreground object in the format (x,y,w,h) 
bdgModel, fgdModel : These are arrays used by the 

algorithm internally. Two np.float64 type zero arrays of size 

(1,65) have to be created. 

 iterCount : Number of iterations the algorithm 

should run. 

Classification using BPNN 

 The training images from database are preprocessed using 

histogram technique and then that images are segmented using 

graph cut based segmentation and then features are extracted 

using discrete wavelet based transformation for M images. 

The testing image is preprocessed and then segmented. After 
that feature extraction is carried out. The feature extracted 

images are used for weight adjustment. Weight adjustment is 

defined as finding the least difference pixel value between 

training and testing images. True value vectors for different 

training images are given by [00001], [00010], [00100], 

[01000], [10000]. 

 

III IMAGE SEGMENTATION AND FEATURE 

EXTRACTION  

 

A) Graph Cut Based on K Means Algorithm  

 Read an input image (256*256).  

 Segment the image into K different regions. 

 Calculate the distance between the images and cluster 

the image into K different regions. 

 Calculate data cost per cluster center. 

 Cut the graph and then find smoothness term and 

constant part. 

 Finally find the spatially varying component. 
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 Obtain the graph cut segmented image. 

 

B)Image Segmentation Using Opencv 
  OpenCV has the function cv2.grabCut() to find 

segmented image. The function and its parameters are as 

follows. 
img : Input image 

mask : It is a mask image where areas like  background, 

foreground or probable background/foreground etc are 

specified. It is done by the following flags, cv2.GC_BGD, 

cv2.GC_FGD, cv2.GC_PR_BGD, cv2.GC_PR_FGD, or 

simply pass 0,1,2,3 to image. 

rect : It is the coordinates of a rectangle which includes the 

foreground object in the format (x,y,w,h) 

bdgModel, fgdModel : These are arrays used by the algorithm 

internally. Two np.float64 type zero arrays of size (1,65) have 

to be created. 

 iterCount : Number of iterations the algorithm should run. 
mode :It should 

be cv2.GC_INIT_WITH_RECT or cv2.GC_INIT_WITH_

MASK or combined which decides whether we are drawing 

rectangle or final touchup strokes. 

 

Harris Corner Detector 

It basically finds the difference in intensity for a 

displacement of (u,v) in all directions.Window function is 

either a rectangular window or gaussian window which gives 

weights to pixels underneath.We have to maximize this 

function E(u,v) for corner detection. That means, we have to 
maximize the second term. Applying Taylor Expansion to 

above equation and using some mathematical 

steps.Here, Ix and Iy are image derivatives in x and y 

directions respectively. Then comes the main part. After this, 

they created a score, basically an equation, which will 

determine if a window can contain a corner or not. 

 

IV INTEGRATION OF MOISTURE AND 

TEMPERATURE SENSOR TO CLOUD 

The purpose of this system is to build an Internet of 

Things application that performs the temperature and humidity 
sensing using DHT11 sensor on a Raspberry Pi sending data 

to the cloud of the IBM Bluemix. The internet platform of 

IBM things is based on the Node-RED tool for this tutorial is 

using the Node-RED installed either on the Raspberry Pi as 

the Bluemix.The fig 1.3 represents integration of moisture and 

temperature sensor to cloud. 

 
 

Fig 1.3 IBM Cloud 

 

IV SIMULATION RESULTS 

 Image histogram is used to increase the contrast of the 

image and it is used to reduce the noise. The Fig 1.4 

demonstrates the simulation results for histogram measure. 

 
Fig 1.4 Histogram Measure 

 
This figure 1.5 shows the simulation result  for graph 

cut and then extraction of foreground region in image and it is 

used to identify the diseased part in leaf. 

 

  

Fig 1.5 Graph cut Segmentation 

 

        This figure 1.6  shows the simulation results for 

feature extraction and then diseased parts are exacted correctly  

based on Harris Corner detector and classification done by 

using Neural networks. 

 
 

Fig 1.6 Feature Extraction 

 Finally diseased leaves are identified using BPNN 

classifier. The figure 1.7 shows the simulation results for 
feature extraction and classification of plant diseases. 
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Fig 1.7 Result For Classification  

V  CONCLUSION AND FUTURE WORK 

Decision support system is aimed to management of 

crops from early stage to mature harvest stage involves 

identification and monitoring. The effect of this improved 

decision support system will positively influence the 

production rate of food processing industries In this project 

detection of plant diseases and classification algorithm using 

Opencv-python is done The raspberry pi is the module which 

has image processing capabilities. The disease detection and 

classification of various rice plant diseases is done by using 

Raspberry Pi. Sensor data and image data are uploaded in IBM 

cloud platform using Node red Programming. Extension of 
system in such a way that it will be capable to detect and 

identify abnormalities on the other parts of plants. 
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