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Abstract 

 
Demand for the agriculture goods is constantly growing to 

keep up with the world’s population growth. Traditional 

agriculture is transforming into Smart agriculture. Be that as it 

may, Smart agribusiness improvement expect an even scaling 

as well as an approach to build proficiency.IOT stages, 

MATLAB based picture handling and Arduino sensors drive 

the business all through into a genuine transformation .The 

most recent advancements are being presented all over the 

place while an ever increasing number of procedures get 

mechanized.. In the existing system humans need to monitor 

manually. Right now, the interest by utilization of 

horticultural items could be anticipated quantitatively. 

However, the variation of harvest and production by the 

change of farm's cultivated area, weather change, disease and 

insect damage etc. could not be predicted. With the goal that 

the free market activity of farming items has not been 

controlled appropriately. To conquer it, this paper planned the 

IOT-based checking framework to examine crop condition, 

and the technique to improve the effectiveness of basic 

leadership by investigating.In this paper, IOT uses a wireless 

sensor networks (WSN) as the backbone for gathering 

information for monitoring and control applications. Low-cost 

and low power are the key factors to make any IOT network 

useful and acceptable to the farmers.MATLAB based image 

processing for identifying the rice diseases and nutrient 

deficiencies by using various algorithms like K means  for 

image enhancement and Otsu for segmentation. The pH 

sensor used to monitoring the PH value of the soil. When the 

PH value changed from the neutral, the indication will be send 

to authorized person. In the proposed system we can monitor 

the plants using image processing method andthatdata’sstore 

in IOT. And external sensors are used to monitor the plants 

exact status. As a result, it  can be operated automatically. 

More operations can be performed using Automation. Has 

intelligence to avoid flooding of field by using IOT we can  

monitor. 

Keywords:Smart agriculture, Internet of Things, soil-

Monitoring, Environmental monitoring, water management, 

Image processing, PH detection, Nutrient detection and 

Automation. 

 

INTRODUCTION 

 
           Agriculture plays a strategic role in the process of 

economic development of a country and its role in the 

economic development of less developed countries is of vital 

importance. It becomes an important source of livelihood. 

Around 60 percent of water meant to be used for irrigation is 

lost either due to land runoff or inefficient primitive usage 

method. Integrating technology agriculture paves a way to 

smart farming. Thus we have adopted IOT which is a 

key part of precision agriculture. IOT replaces the existing 

technologies of drones and satellite imagery by its key feature. 

Data collection, monitoring along with analysing, Mitigation 

of training issue and automation are key features of IOT. By 

using IOT and WSN technology, this would reduce human 

labor requirements by monitoring crop health and field 

environment remotely. Therefore, this paper developed the 

real time monitoring of healthiness of the crops in the 

agriculture field and updates the status to the cloud server and 

also providing necessary water to crop at required time. 

K.Sreeram proposed a prototype for field monitoring and 

automation in agriculture, in which the status of the 

agricultural parameters are notified to the farmer through his 

mobile via GSM and DTMF technology using which the 

farmer  can monitor and control manually. This semi 

automated model can be improvised by adopting IOT module 

for continuous surveillance and relay at the output of arduino. 

K.Lokesh Krishna proposed smart agriculture using IOT, in 

which wireless robot is equipped with various sensors for 

measuring different environmental parameters. The robot is 

also fitted with a wireless camera to monitor the activities in 

real time. This system is  useful for smart agricultural 

systems, but the cost of implemation and maintenance is high.  

Aalaa Abdullah, Shahad Al Enazi and IssamDamaj proposed 

aAgriSys, a Smart and Ubiquitous Controlled-Environment 

Agriculture System The framework intercessions are 

essentially proposed to keep up the sufficiency of the 

horticulture condition. The authors used fuzzy logic to reduce 

the controller complexity. The performance of this proposed 

system can be improved by IOT, low power network. The use 

of server reduces the burden of arduino controller and also the 

data security is preserved. 

           In our proposed model, we have connected different 

types of sensor which calculate soil 

and environmental parameter thereby helps in monitoring 

irrigation control thus avoids water wastage. We have also 

incorporated image processing  techniques along with IOT to 

detect disease and nutrient deficiency by processing the 

current taken image with given sample image  thus helps in 

crop health. Enhancement of product quality and 

yield alongwith cost and power efficiency is achieved. 

 

PROPOSED SYSTEM 

 

A multi-application sensor used in IOT based smart 

agriculture is able to communicate in wireless protocols such 

as Bluetooth, wifi etc., but the power consumed by the sensor 

is high. Thus, a low power IOT network is proposed. The 

main components of this low power IOT network for smart 

agriculture are sensors to sense the environment and moisture 

content, matlab module to monitor the crop yield by observing 
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the existence of pest, IOT module to gather data from sensor 

and data from processed image and server. In the Sensors 

Network (SN) modules Clock synchronisation is necessary for 

the communication between various sensors. The main 

challenges of synchronisation include accuracy, high power 

consuming, delay, transmission range and restriction on 

performance ability of sensors.  Thus, adaptive non linear 

Gaussian regression synchronisation protocol is adopted, 

which is efficient and low power utilising protocol. The 

sensors includes rain sensor, moisture sensor, temperature 

sensor, water sensor which are used to sense corresponding 

data and transmit to IOT module. Meanwhile, the image of 

plants is taken periodically by camera and the image is 

processed in matlab and processed data are transmitted to IOT 

module. .MATLAB based image processing for identifying 

the rice diseases and nutrient deficiencies by using various 

algorithms like K means  for image enhancement and Otsu for 

segmentation. This application focuses on two major nutrients 

magnesium and nitrogen. These nutrients deals with PH value 

of soil. The soil PH value is a measure of soil acidity or 

alkalinity. The PH unbalance in the soil also one kind of 

environmental condition that affects the quality of plant 

growth. Soil PH directly affects nutrient 

availability.Therefore, we existing one sensor for measuring 

the PH value. This sensor used to monitoring the PH value of 

the soil. When the PH value changed from the neutral, the 

indication will be send to authorized person.All these 

information will be passed to the IOT module.The IOT 

module will pass the data to server. The server will run a 

program and send a signal to arduino to open or close the 

solenoid value of pumps. The program on the server is 

compiled based on threshold point of sensors fixed by expert 

and the database of the matlab. The arduino will open or close 

value of the pump based on signal received from the server. 

That is, when the arduino is energised to a particular 

saturation point, it will open the value and when it is 

energised to another saturation point, it will close the value. 

This is done by relay circuit. Our proposed model consists of 

two pumps, one for water and another for pesticide along with 

a relay for each. The arduino will pass appropriate signal to 

the corresponding pump, with the help of the signal received 

from server. 

 
Figure 1.  Block Diagram 

 

 

COMPONENTS 

 

SOLAR POWER SUPPLY: 

Sun is the major source of energy and we can use this energy 

as a power supply to the arduino. Arduino is aonboard voltage 

regulator which is compatible with voltage range of 5-12V 

approximately. sun powered power framework is comprised 

of various photovoltaic (PV) boards, a Dc to AC control 

converter (called inverter) and a rack framework that holds the 

PV boards set up. Sun powered Photovoltaic (PV) boards are 

commonly fitted on the rooftop. They should look in an 

easterly, northerly or westerly course. The boards ought to be 

tilted at specific edges to amplify the measure of daylight that 

hits the boards. Sun powered PV boards on the tops of homes 

and organizations create clean power by changing over the 

vitality in daylight. This transformation happens inside sun 

oriented boards of uncommonly manufactured materials that 

make up the sun oriented boards. It is a procedure that 

requires no moving parts. As a rule sunlight based boards are 

associated with the mains control supply through a gadget 

called a sun based power inverter. 

 

LCD: 

The LCD is an user interface used to display the results, 

status, comments, etc. LCD (fluid precious stone showcase) is 

the innovation utilized as an display units in many devices 

like mobiles, PCs, etc.. Like light-emanating diode (LED) and 

gas-plasma innovations, LCDs permit showcases to be a lot 

more limited than cathode beam tube (CRT) innovation. The 

Liquid Crystal Library in arduino allows to control LCD 

displays. The LCD screen is more vitality effective and can be 

discarded more securely than a CRT can. Its low electrical 

power utilization empowers it to be utilized in battery-

controlled electronic hardwaremore proficiently than CRTs 

can be. 

 

IOT: 

The Internet of things (IoT) is the system of gadgets, for 

example, vehicles, and home apparatuses that contain 

hardware, programming, sensors, actuators, and availability 

which enables these things to associate, connect and trade 

data.the Internet of things has been advanced because of 

intermingling of different advances, continuous examination, 

machine learning, ware sensors, and implanted systems. IoT 

application in cultivating,for example, gathering information 

on temperature, precipitation, bug invasion, and soil dampness 

content. This information can be utilized to robotize 

cultivating systems, take educated choices to enhance quality 

and amount of water, and diminish exertion required to 

oversee crops. 

 

SOIL MOISTURE SENSOR: 

Soil dampness sensors measure the volumetric water content 

in soil.The Soil Moisture Sensor utilizes capacitance to gauge 

the water substance of soil (by estimating the dielectric 

permittivity of the dirt, which is an element of the water 

content). Essentially embed this rough sensor into the dirt to 

be tried, and the volumetric water substance of the dirt is 

accounted for in percent.Measuring soil dampness is 

imperative for agrarian applications to enable ranchers to deal 
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with their water system frameworks all the more proficiently. 

Knowing the accurate soil dampness conditions on their 

fields, in addition to the fact that farmers are ready to 

commonly utilize less water to grow a harvest, they are 

likewise ready to build yields and the nature of the harvest by 

enhanced administration of soil dampness amid basic plant 

development stages. 

 

 
 

Figure 2. Moisture sensor 

 

pH SENSOR: 

PH meter, electric gadget used to gauge hydrogen-particle 

movement (causticity or alkalinity) . In a general sense, a pH 

meter comprises of a voltmeter joined to a pH-responsive 

anode and a reference (unvarying) electrode.pH meters 

measure the voltage between two terminals and show the 

outcome changed over into the comparing pH esteem. They 

contain a straightforward electronic speaker and a couple of 

anodes, or on the other hand a blend cathode, and some type 

of presentation adjusted in pH units. It as a rule has a glass 

anode and a reference terminal, or a blend cathode. The 

cathodes, or tests, are embedded into the soil solution and 

examined . 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

 
 

         Figure 3. pH sensor 

 

WATER LEVEL SENSOR: 

Level sensors are utilized to screen and manage dimensions of 

a specific free-streaming substance inside a contained 

space.Ultrasonic level sensors are utilized to identify the 

dimensions of sticky fluid substances and massiveness 

materials too. They are worked by creating sound waves at the 

scope of recurrence from 20 to 200 kHz. The beat is 

transmitted in a cone, for the most part about 6° at the 

apex.They can mirror a bit of the sound and produce a 

reverberation that meddles with the capacity of the sensor to 

appropriately recognize the reverberation from the outside of 

the water. 

 

 

 
                Figure 4. Ultrasonic water sensor 

 

TEMPERATURE SENSOR: 

Temperature is a subjective measure for arranging how matter 

seems to be hot or cold. All the more explicitly, matter is 

comprised of moving particles (atoms), every particle has its 

own movement speed, the motor vitality. The guideline 

behind this sensor is that of that unadulterated metals change 

their resistivity with temperature typically.Thus the variations 

in the temperature are monitored and this data is utilized for 

crop production predictivity. 

 

RAIN SENSOR: 

rain sensor or downpour switch is an exchanging gadget 

actuated by precipitation. The downpour sensor module is a 

simple instrument for downpour location. It very well may be 

utilized as a switch when raindrop falls through the drizzling 

board and furthermore to quantify precipitation power.The 

simple yield is utilized in recognition of drops in the measure 

of precipitation. The rain sensor gives the rainfall rate and 

helps in estimation of water availability from rain. 

 
 

                  Figure 5. Rain sensor 

 

ARDUINO: 

arduino is an open-source equipment and programming 

organization, undertaking and client network that structures 

and produces single-board microcontrollers and 

microcontroller packs for building computerized gadgets and 

intelligent items that can detect and control both physically 

and carefully. It is a microcontroller board that has 54 

advanced information/yield pins (of which 14 can be utilized 

as PWM yields), 16 simple data sources, 4 UARTs 

(equipment sequential ports), a 16 MHz jewel oscillator, a 

USB affiliation, a power jack, an ICSP header, and a reset 

catch. It contains everything expected to help the 

microcontroller. The arduino mega is the most power 

efficient. 
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       Figure 6. Proposed system  

 

MAX232: 

The MAX232 functions as a dual transmitter and dual receiver 

which is used to convert RX,TX,CTS,RTS signals. 

IMAGE PROCESSING 

Plants are commonly affected by causative agents such as 

bacteria, fungi, viruses, which are hindrance to the growth of 

plant. Thus, identification of affected plant region and 

spraying pesticides is become mandatory to improve the yield. 

The identification of affected plant can be done using image 

processing. The steps involved are pre-processing , 

segmentation, feature extraction, classification and 

identification. 

 
 

Figure 7. Input image 

 

PREPROCESSING: 

Image pre-processing is the first and lowest level of 

abstraction whose aim is to suppress undesired distortions as 

well as enhances some image features which is important for 

further processing steps. It includes image Enhancement and 

color space conversion.  

 Image enhancement: 

         Discrete Cosine Transform is done for enhancing color 

images by scaling the transform coefficients. The unique 

feature is that it uses chromatic and luminance component 

which improves the visual quality of the images to a great 

extent. It provides better enhancement for color images. There 

are also other advantages for using this algorithm such as 

adjustment of local background brightness by scaling DC 

coefficients, preservation of local contrast and color by 

scaling DC and AC coefficient and also by including all three 

colors information. 

Colorspace conversion:  

 The RGB images of  leaf is converted into colorspace 

representation. The principle of color space is to facilitate the 

specification of colors in some standard, generally accepted 

way. There are various colorspace available such as CIELAB, 

Ycbcr, HSV.  

 

 
 
Figure 8. Preprocessed image 

 

IMAGE SEGMENTATION: 

Image segmentation is process used to represent an image into 

a more significant object of interest which is easier to analyze. 

Feature based clustering k-means algorithm is used for 

segmentation in textured images. A set of features is used in 

the Clustering k-means algorithm used to classify pixels. The 

classification achieved by minimizes the sum of squares of 

distances of the objects and the corresponding cluster. 

However, Kmeans clustering is used to separate the leaf 

image into different clusters if a leaf contains more than one 

disease.  

 

 

            Figure 9.  Segmented image 

 

FEATURE EXTRACTION: 

 After segmentation diseased part is extracted. The 

aim of this phase is to extract  the features of the given 

sample. Image features usually include color, shape and 

texture features in image processing. Texture is one of the 

most popular features for image classification and retrieval. 

Currently, most of the research workers are targeting plant 

leaf texture as the most significant feature in classifying 

plants. Texture of a leaf can be obtained by Gray-Level Co-
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Occurrence Matrix (GLCM). GLCM is the statistical method 

for investigating the texture by calculating occurrence of pixel 

in an image with specific values and in a specified spatial 

relationship.  

 

Figure 10. Feature Extraction. 

CLASSIFICATION AND IDENTIFICATION: 

The Support Vector Machine (SVM) classifier constructs a 

hyper plane in a high dimensional space that can be used for 

classification. Hyper plane with the largest distance to the 

nearest training data point provides a good separation. In 

general, larger the margin lowers the generalization error of 

the classifier. The extracted feature is given as input to the 

classifier. This method differentiates and identifies the citrus 

canker and citrus whitefly. Classification and recognition 

randomly divide database for training and testing. Both 

subsets have the random samples from the same distribution. 

Training dataset consists of 200sample images of both citrus 

leave i.e. canker and whitefly and testing dataset consist of 50 

images of each disease sample. The classifier train on the 

training set applies it to the testing set and then measure 

performance by comparing the predicted labels and give 

decision as canker and whitefly. 

 

          Figure 11. Detected disease. 

EXPERIMENTAL RESULT 

      The data base is updated with readings from the  various 

sensor nodes to the Iot module and appropriate action is 

activated automatically. The affected leaf image are taken and 

identified sown in the figure /.the crop productivity is 

predicted using rain and temperature sensors . The continuous 

monitoring of the field is achieved . . Results demonstrate that 

the proposed system expends less power and has all things 

considered 83% drawn out lifetime at a lower cost contrasted 

with recently proposed system in the farming field. 

 

 

Figure 12.  IOT Monitoring section. 

CONCLUSION 

  Water scarcity is one of the global issues due to less fresh 

water resources. This problem is critical in highly populated 

and developing countries. Thus, to optimize the water usage in 

agriculture sector, smart irrigation using IOT can be adopted. 

Nowadays, plants are affected by various factors. Thus, 

disease analysis and nutrient deficient analysis is important to 

increase the plant growth and yield. The water resources and 

agricultural products are the two eyes of a nation. Thus, they 

should be preserved and the proposed model with smart 

irrigation and disease monitor control will help the farmers 

and agricultural sector.  
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