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Abstract - This paper framework utilizing raspberry PI 

to detect and prevent plant disease from spreading. The 

k means clustering algorithm was used for image 

analysis. It has numerous focal points for use in vast 

harvest ranches and in this way distinguishes indications 

of sickness naturally at whatever point they show up on 

plant leaves. In pharmaceutical research, the recognition 

of leaf ailment is essential and a critical theme for 

research, because it has the advantages of monitoring 

crops in the field in the form and thus automatically 

detects symptoms of disease by image processing using 

an algorithm clustering k - means. The term disease 

refers to the type of plant damage. This method gives best 

strategy to recognizing plant infections utilizing picture 

preparing and alarming the ailment brought about by 

email, SMS and showing the malady name on the 

framework proprietor's screen display. Automatic 

detection of symptoms of disease is useful for upgrading 

agricultural products. Completely automatic design and 

implementation of these technologies will make a 

significant contribution to the chemical application. The 

cost of pesticides and other products will be reduced. 

This will lead to an increase in farm productivity. 

 

Index Terms - Automation, Irrigation, IOT, Raspberry 

Pi, ESP-8266, Sensors, Intruder Detection System, Image 

processing, segmentation. 

 

I. INTRODUCTION 

 

The framework utilizing raspberry PI to detect and 

prevent plant disease from spreading. The k means 

clustering algorithm was used for image analysis. It 

has numerous focal points for use in vast harvest 

ranches and in this way distinguishes indications of 

sickness naturally at whatever point they show up on 

plant leaves. In pharmaceutical research, the 

recognition of leaf ailment is essential and a critical 

theme for research, because it has the advantages of 

monitoring crops in the field in the form and thus 

automatically detects symptoms of disease by image 

processing using an algorithm clustering k - means. 

The main objective is to implement best strategy to 

recognizing plant infections utilizing picture preparing 

and alarming the ailment brought about by email, SMS 

and showing the malady name on the framework 

proprietor's screen display. 

 

II.LITERATURE SURVEY 

 

A brief overview of existing work in various papers, 

which have been referred for implementation. The 

usage of image processing technology for plant 

disease degree grading eliminates the subjectivity of 

traditional classification methods and human-induced 

errors. Thus, the estimation credibility is improved, 

and accurate data are provided for disease studies. The 

method is also convenient, which simply needs 

computers, digital cameras with the Combination of 

necessary software programs to realize for the disease 

batch grading. The accurate detection and 

classification of the plant disease is very important for 

the successful cultivation of the crop, and this can be 

done by using image processing. The basic steps for 

disease detection using image processing include 

image acquisition, image preprocessing, feature 

extraction, detection, and classification of plant 

disease. Enhanced images have high quality and 

clarity than the original image. Colour image have 

primary colors red, green and blue. It is difficult to 

implement the application using RGB because of its 

range. Hence, they convert RGB to grey images. 

Detection of plant disease through some automatic 

technique is beneficial as it reduces a large work of 

monitoring in big farms of crops and at very early 

stage itself detects the symptoms of the disease. They 

have presented a survey on various classification 

techniques. Abdul hallis et al in their paper, have used 

MATLAB for feature extraction and image 
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recognition. Here digital camera is used for image 

capturing. Mrunalini and Prashant. R.Deshmukh 

Compares with threshold and the K means clustering 

algorithm for infected leaf analysis. The clarity of k 

means clustering is more accurate than other method. 

J.K.Patil in his paper describes the possible approach 

for extraction of low level image features like color 

and texture. Anand kulkarni in his paper discusses the 

Gabor filter and ANN for feature extraction and 

classification, respectively. Haiguang Wang in his 

paper stresses on the principal component analysis. 

PCA could reduce the dimensions of the obtained data 

under the premise of retaining the total data 

information, reduce the nod. of neurons in the input 

layer and increase the speed of neural networks. 

Maintaining the Integrity of the Specifications. 

 

III.PROPOSED WORK 

 

The module which is used here is Raspberry PI, which 

is a single board computer. The advantage of using 

Raspberry PI is that it is a fast processor with low 

power consumption. It is highly reliable with 

compactness. Here used object-oriented Programming 

language which is Python as it is a high level scripting 

based programming language. The main advantage of 

using python as a coding language is that the python 

interpreter and the extensive standard library are 

available both in source or binary form without charge 

for all major platforms 

 
Figure 1. Block diagram 

With the help of Image processing technique, 

condition of plant can be detected. To detect the 

condition following steps are used: Fig 8. Steps to 

detect condition of leaf 1.RGB image: Basically, the 

Human eye perceives the rays from an environment 

and identifies the color. This identification of color is 

through wavelength sensitive cells of an eye there are 

three different types of cells one for red color one for 

green color and another for blue color. This is the 

reason why the color image is stored in three different 

color types of matrix. This type of color matrix is 

called RGB. 

 

IV.TYPES OF LEAF DISEASE 

 

To survey major types of diseases are as follows  

A. Black Spot:  

Symptoms of Black spots are  

• The yellowish color on leaf  

•  Drop of Leaf in premature stage 

•  Decline in growth of leaf 

 
Figure 2. Black spot disease 

 

B. Botrytis Blight  

This type of disease is mainly caused by fungi. 

Symptoms of BOTRYTIS BLIGHT are:  

• Brown color spots on leaf 

• Dropping of buds from plant 

 
Figure 3. Botrytis Blight 

 

C. Leaf Spot  

Symptoms of LEAF SPOT are 

• Spots on the leaf are generally brown but   

depending on the type of fungus spots color may 

vary. 

• Concentric rings and dark circles may fi 
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Figure 4. Leaf Spot 

 

D. POWDERY MILDEW 

This disease throws the needed nutrients away from 

the plant. Symptoms of POWDERY MILDEW are: 

• White or gray layer on leaf and stem of plant  

• Yellowness of leaf 

• Premature leaf drop 

 
Figure.  5. Powdery Mildew 

 

E. Rust 

Symptoms of rust disease are 

• Defoliation of leaves of plants 

• Rust is generally brownish-yellow color 

• Dieback of branches  

• Stunted growth of plant 

 

   V.IMPLEMENTATION 

 

In implementation, the hardware and software used are 

described as 

A. Raspberry PI 

Raspberry Pi is one of the most popular controllers in 

industry. It is like a minicomputer which consists of 

USB port, input output pins, WIFI port, HDMI port, 

SD card reader and much more functionality. The 

Raspberry PI has a Broadcom BCM2835 on a chip 

(SoC), which includes an ARM1176JZFS 700 MHz 

processor, Video core IV GPU and was hipped with 

256 megabytes of RAM, later upgraded to 512 MB. It 

does not include a built-in hard disk or solid-state 

drive, but it uses an SD card for booting and persistent 

storage. The Foundation provides Debian and Arch 

Linux ARM distributions for download. Tools are 

available for Python as the main programming 

language in raspberry Pi board. Various types of 

sensors can be connected together, Input from sensors 

is saved in raspberry pi through accessing sensors 

using python or java programming, in this prototype 

python programming is used. 

 
Figure. 6. Connection Diagram 

 

Installation of raspberry pi:  

a. Installation of OS (Raspbian OS for Raspberry PI) 

b) Installation of OpenCV for Image processing  

b. Installation of all drivers required for camera 

Sensors Interfacing with Raspberry pi  

c. Usb port Camera  

 

B. Software Used  

• Operating System Raspbian is free operating 

system used for raspberry pi. Its installation guide 

is available on raspberry pi official website. 

Reason for choosing Raspbian is OpenCV 

installation and working is Very easy in this OS.  

• SERVER named Apache server is used for getting 

data and send it to the website. 

• Python language which is a basic language of 

processors and controllers such as Arduino, 

raspberry PI, etc. All the coding related to sensor 

would be done in this language. This language is 

very easy to implement because it’s coding look 

like basic C language. System has been using 3.3 

versions of python IDE 
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• OPEN CV is a C++ library for image processing 

and computer vision. 

• Image processing is the technique which 

processes the image and can find whatever we 

want by applying various methods which include 

in OpenCV libraries, for example, masking, 

segmentation, and feature extraction etc. 

RGB image are basically, the Human eye perceives the 

rays from an environment and identifies the color. This 

identification of color is through wavelength sensitive 

cells of an eye there are three different types of cells 

one for red color one for green color and another for 

blue color. This is the reason why the color image is 

stored in three different color types of matrix. This 

type of color matrix is called RGB.  

K-mean clustering is the technique which separates the 

image into k numbers of cluster or types according to 

data input based on k centroid. This algorithm is 

mainly used when distinguish between colors are 

present. Here in this image black dots are centroid of 

various types of color in image. The basic k-means 

algorithm is fairly straightforward.  Given a set of n 

data points, k initial cluster centers are selected. Each 

point is then assigned to the cluster center that it is 

closest to. The cluster centers are then updated to be 

the average of all the points assigned to that cluster. 

This process repeats until the clusters are stable and is 

summarized in Algorithm. 

 

VI RESULTS AND CONCLUSION 

 

Leaf disease detection is successfully done by using 

Image processing techniques. All observations and 

tests are completed, and this proves that this is the 

solution for smart agriculture. This system definitely 

improves the yield of the crops increases the overall 

income of the farmer. There are essentially three 

fundamental kinds of Leaf ailment, Bacterial, Fungal 

and Viral. The precision of plant ailment recognition 

is essential in plant ailment location, however the 

procedure ought to be rapid in the meantime Work can 

be stretched out by utilizing quad copter at field level 

to catch pictures of the leaves of the different plants in 

the farm. For further handling, this framework can be 

associated with the server. The point of this work is to 

identify, group leaf ailments utilizing picture 

preparing instruments and send all data about the 

sickness through the GSM module to the farmer's 

mobile phone. 

Following are the results of leaf disease detection. 

 
Figure.7. Output Results Observed 
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