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Abstract— Precision farming is a need of today’s world. In 

last few decades image processing with IOT domain is 

rapidly increasing. In IOT domain we can easily use to 

multiple sensors for sensing unreadable format data. By using 

image processing domain we can easily work on complicated 

image to process efficiently. The plant disease detection is 

based on food security detection. The food security is based 

on food effect as well as environment. If food environment is 

not good then automatically food quality will loss. So we 

have to implement plant disease detection system using IOT 

and image processing. In this paper we have used four 

different sensors. 1. PH Sensor 2. Temperature sensor 3. 

Humidity sensor 4. Soil Moisture Sensor. We can collect data 

through Raspberry pies well as collect plant images. The 

main goal of the proposed work is to monitor the plant leaf, 

detect and classify them according to the diseases using the 

data mining and image processing techniques. Geological 

condition is extraordinary for farming in light of the fact that 

it gives numerous good conditions. By collecting, the 

information from various types of sensors predicts the 

diseases that can affect the leaf.  We have implemented the 

classification and clustering algorithm to sort out good 

quality and bad quality plant detection.  Our segmentation 

approach and utilization of support vector machine 

demonstrate disease classification over 300images with an 

accuracy of 90%. 

 

Index Terms — Disease detection, Image processing, 

Precision farming, Pomegranate. 

I. INTRODUCTION 

The farmer cannot control the weather, if weather is changed 

then automatically affects on plant, which results in 

decreasing yield. Geological condition is uncertain for 

farming now days. So there is need to tackle it. Every plant 

suffers from N number of diseases, if uncertain changes 

occur in the climate. When plant suffers from some disease 

then automatically the production is decreases. Farmers used 

to monitor the plant at definite time intervals and if they are 

unable to identify the symptoms of a disease, they will apply 
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approximate quantity of fertilizers or pesticides. But 

normally the farmers are not in a position to identify the 

actual disease deficiency. In last some decades the farmer 

cannot control this type of loss, because technology is not 

available to control plant disease due to uncertainty of 

weather. To motivate this point we have generated the IOT 

and image processing combine domain system, that detect the 

diseases on plant which occurs due to abnormal weather. 

For the purpose of understanding we have taken the plant of 

grapes. At each stage of development of grapes we have seen 

different diseases. Many of the farmers can make illustration 

examination for detection and recognition of grape disease, 

also some of the systems use image processing method. This 

requires constant observing by specialists, which is tedious, 

costly and less precise. Therefore, farmers and experts want 

some quick some snappy, programmed, less costly exact 

strategy to identify disease infected on grapes. Automation of 

disease uncovering and observe can make easy under attack 

and timely disease manage which can lead to increased yield, 

improved crop excellence, and massive decrease in the 

quantity of applied pesticide. 

As diseases leave some visible symptoms on the 

plants, particular on leaves, disease detection can be 

performed by imaging analysis of those visible patterns on 

leaves. Using digital image processing techniques, number of 

applications has found in different fields such as industrial 

inspection, medical imaging, remote sensing, and agricultural 

processing etc. For analysis in various agricultural 

applications, digital image processing techniques have been 

established as an effective way such as plant recognition, soil 

quality estimation, and crop yield estimation etc. in the field 

of agriculture. One of the applications of digital image 

processing techniques in agriculture is to detect plant disease. 

 

II. LITERATURE REVIEW 

Sabine D. Bauer Filip Korc described automatic 

classification methods on the high-resolution images. They 

performed operations on the sugar beet leaves to find the 

healthy and unhealthy parts of the leaves.  Collected 

information fused into 3D model. Based on the Gaussian 

mixture by using the k nearest neighbor and naïve byes 

classification model based on pixels and achieved better 

results.Studied the conditional random field method for 

contextual classification of diseases [1]. 

Suyash S. Patil, Sandeep A. Thorat studied the diseases that 

on the grapes and causes of diseases. As per the producer’s 

sprays maximum amount pesticides on the grapes, 

whichindirectly increases the production cost and also effects 

on the quality of grapes because sometimes farmers are not 

able to identify diseases.  They proposed system to detect 

Social Innovation through Precision Farming: Leaf 

Disease Detection System Using IoT 

Vijaysinh G. Chavan,  Dipali C. Kothavale, Suryakant Patil 



International Journal of Research in Advent Technology, Vol.7, No.11, November 2019 

E-ISSN: 2321-9637 

Available online at www.ijrat.org 

 

21 

 

 

doi: 10.32622/ijrat.711201940 

changes in the fruit and able to detect diseases using Hidden 

Morkov Model with the help of sensor and controllers [2]. 

Dheeb al Bashish, Malik Braik et.al aimed to implement a 

system that able to detect diseases automatically. Authors 

studied the real-time problem of farmers because of naked 

eye observation which is costlier and requires more time to 

find. They proposed image processing based solution based 

on RGB color transformation of images at first level. After 

that k- mean algorithm used to cluster the images and then 

texture of the image is calculated passed through a trained to 

find diseases. Experimental results show better accuracy [3]. 

 A. Camargo, J.S. Smith studied image processing based 

diseases detection approach based on color classification into 

rgb H, I3a, I3b. These images then analyzed by histogram 

difference and threshold cut off [4].  

Yin Laiwu1, Chen Deyun et.al.proposed A Recognition 

system on Optimal Wavelet Packet and Non-Negative Matrix 

Factorization for Extracting Pathologic Features of Plant 

Image. [5].  

S. Arivazhagan, R. NewlinShebiah et.al presented a system 

that detects the unhealthy part of plant leaf using texture 

classification.  In which diseased color transformation has 

done. Green pixels are masked on the images and then 

removed and applied segmentation process.  Lastly, all 

texture is classified using classifier [6].  

T. Rumpf, A.-K. Mahleinet. al. aimed to find non diseased 

leaf,  differentiate according to diseases and  Detect diseases 

based on symptoms.  This is achieved by using the support 

vector machine with the help of kernel [7]. 

 H. Al-Hiary, S. Bani-Ahmad et.al. present auto classification 

and detection system based on green pixels. In the first step, 

green coloured pixels are identified and then pixels are 

masked based on particular threshold values. Lastly pixels 

with rgb which contain zero are removed. Showed 83% 

accuracy in the detection [8]. 

 X. F. Wang1, Z. Wang et.al.proposed data mining and fusion 

based solution with environmental information and apriority 

algorithm [9].  

III. PROPOSED SYSTEM 

In this, system provides us a solution for automatic detection 

and classification of plant leaf diseases and prediction using 

the Climatic Parameter Monitoring of Plants Using IoT. 

Detect the disease from the multilevel and hyper spectral 

images of plants which can be captured from the farm fields. 

It provides faster and more accurate solution embedded 

system, image process and wireless networking. At the initial 

step, the RGB images of all the leaf samples were picked up. 

Detection of infected part of disease is done and it contains 

two phases of detection. In this system, the framework for 

environmental parameter checking is implemented. By using 

the various types of sensors and collecting environmental 

information from them through the Controller, we can predict 

which type of disease will occur in the particular condition on 

the web page. Image processing segmentation is done on the 

image, which is based on edge detection and then image 

analysis. Images are captured and send to system in 

controlled environment are stored. Then Image segmentation 

separates the different parts or regions with special 

significance in the image, these regions do not cross each 

other. Image features such as boundary, gray scale 

conversion, shape, color and texture and all features are 

extracted for the disease spots to recognize diseases and 

recommendation about the diseases based on ecology 

climatically parameters. Our comprehensive control system 

measures reducing the occurrences of plant disease and 

ensure quality and accuracy of detection. Sensors are used to 

get environmental information and based on that information 

we can predict the chances to diseases. 

             

                    
                             

                                      Fig.1. Proposed System 

 

The above system architecture is consist of two parts first is 

the IoT part and second is software part. IoT part consist of 

Raspberry pi  which is used to take the data from various 

sensors like DHT11 which gives current temperature and 

humidity reading, soil moisture sensor which gives moisture 

or water level present in soil and camera which gives images 

of leaves. All this data which is gathered by Raspberry pi is 

then send over internet which is stored in database for further 

processing and observation. 
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In the second part i.e. software part, it shows the various 

sensors reading from the database on web page to user. To 

detect the disease on plants, images captured by user is given 

to the image processing module. Image processing operation 

is consist of image preprocessing which include gray scale 

conversion of images. After preprocessing image is passed to 

segmentation block which gives image pixel wise data and 

after that feature extraction is done on the images. After 

feature extraction classification and clustering is done on 

images which gives disease detected plant images. 

A. Methodologies Used: 

1. User Module: The first module in our project is the user 

module. User can register and login here. 

2. Readings: In this module sensor data read from the sensor 

and shown on the web pages and store in the data base for the 

further processing. There are four sensor used in our system, 

Temperature sensor which is used to get the temperature from 

the root of the tree. Humidity sensor and moisture sensor gets 

the humidity and moisture from the roots. pH soil meter can 

be especially useful in lawn care in determining the soil 

conditions, this data is given to the micro-controller and all 

sensor readings show on the web pages. 

3. Image Processing: All image processing operations are 

done in this module. The first phase in our system is the 

collection of the images of infected leaves. The images were 

getting from the system using the camera. Second phase is the 

processing of the images for the segmentation of the image 

which helps in the segmentation and analysis. Image is 

filtered to reduce the noise in the image. Noise occurs at the 

time of image acquisition. Next step is the segmentation, 

which plays important role in the detection. Segmentation is 

used to partition of the image to detect the infected part in the 

image. We use clustering algorithm to cluster images into 

number of parts. The next necessary step is to carry out the 

features extraction is. It consists of representing the 

segmented image on a vector of fixed features. They should 

be distinct and relevant for the classifier performance. The 

adopted features in this study include color, texture and shape. 

These features are used to find the exact shape of the defected 

image. 

4. Classification: Analysis and classification of images. The 

classifier SI uses the colour to classify the images; it considers the 

diseases with similar or nearest colour, belonging to the same class. 

The sensor readings considers in this module. The remote 

measurement and controlling of different soil parameters 

along with leaf diseases detection over the Internet can be 

mechanized in this system.  Images are then matched with dataset 

for diseases and find the top k nearest images. Finally disease and 

images shown in the ranking order are shown on the web page. 

 

 
 

Fig. 2 Flow diagram 

 
B. Mathematical Module 

S is the set of sensor dataset of disease and the number of 

users. Sensor send the reading from the root of the plant eq.1 

shows the set of sensors. eq. 2 and 3 are the values and 

diseases data. s is the segmentation of the images of the plant 

leaf images 

are segmented on the edge based or the region based. Values 

are stored in s then important features are extracted from the 

segmented parts through pattern recognition. Classifier c is 

applied on the image to classify parts these then compared 

with the disease name DN in the dataset to get final result or 

the type of the disease. 

 

Let,S={SEN ={Temps, Hums, PHs, Soils}, RESEn , 

U={u1,u2,..un}, 

D, s, f, c, DN,DD, DN,G}} 

S is set of sensor such as temperature, humidity, ph, soil 

moisture sensors start to read data from atmosphere. 

Where, 

 

 

 

 

 

 

 
 

 

 

 
 

 

 
s={es , rs }                              
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s = segmentation of image 

es = edge based segmentation 

rs = region based segmentation 

f=feature extraction 

C = Classifier 

F(C) =    ---------------2 

DD = Detection of Diseases 

DD F (RESEN) F(C)   --------------3 

IV. RESULT 

A. Experimental Setup: 

Leaf disease detection system is implemented in JSP Servlet. 

It can be run on Windows XP/Windows Vista or on Windows 

7 operating system or any other operating system. MySQL 

database is used to store data generated by the sensors and by 

user. To run web application locally we have used apache 

tomcat server. There are sensors required for the getting 

information.  

 
B. Experimental result: 

In graphical representation we are comparing to proposed 

system to existing approach. We have collected multiple 

images for experimentation. The leaf which has most green 

area then that plant is healthy and if any leaf has down to 

green area then we consider that the plant has a disease. In 

this system, we consider the Image colour combination data 

which is based on colour, RGB value. In RGB we calculate 

the Threshold value which can decide which portion of image 

is under disease. To identify colour combination in detail we 

create a clustering factor which is based on the HSV Colour 

conversion.  

In colour conversion we can easily understand the 

difference between good image and disease image. 

 

 

 
 

Fig. 3 Comparison of existing and proposed system 

 

 

 
                   

 

 

 

Table: 1. Result analysis 

 

 

 

Based on this we have analyzed that our system is enhanced 

and efficient than the earlier system. 

V. CONCLUSION 

A system we analyzed the climatically parametric condition 

and successfully tried to detect disease based on image 

processing techniques, and classify plant leaves using 

classifiers. By getting readings from sensor through 

controller predict the diseases that will occur on plant. 

Improved the disease detection accuracy, shows the 

efficiency of proposed algorithm in recognition and 

classification of the leaf diseases. This helps to the farmers to 

detect diseases and analyze large farm field’s saves time and 

cost and increase the yield. In future we can try to reduce the 

ambiguity problem up to maximum extent. Sometime disease 

symptoms generates ambiguity problem. So we work on find 

out the specific disease as well as improve to detect or 

analyze all types of disease. 
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