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Abstract— This project is based on Internet of Things (IOT) 

which aims to provide automatic irrigation system and real 

time monitoring of soil moisture for efficient environment 

monitoring which will enable them to do smart farming and 

increase their overall yield and quality of products .This 

system measures moisture of soil using soil moisture sensors 

which are interfaced with controller Arduino Mega. This 

system checks the moisture of soil regularly and if moisture 
of soil goes below the threshold range then controller turned 

on the solenoid valve automatically and the fields start 

irrigating and controller also sent sms alert to farmer and if 

moisture of soil is in between threshold range then solenoid 

valve turned off automatically. And if moisture of soil above 

the threshold range then solenoid valve is remains off. These 

sensor readings are sent wirelessly to the cloud over the 

internet using ESP8266. Thing Speak, IOT Geek, etc. are 

various IoT cloud platforms available on which the readings 

are displayed, visualized and stored securely. In this way, 

sensors reading are stored digitally and is easily accessed 
and analyzed by the farmer remotely from any part of the 

world regardless of place, time and device. SMS/Mail alerts 

containing the moisture information will be sent to the 

farmer during any critical condition.  This all is displayed on 

the LCD display module. This all is also seen in IOT 

platform where it shows information of Moisture and water 

level with date and time. 
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I. INTRODUCTION 

In the age of wireless technologies, IoT has created a vast 

impact on various domains like manufacturing, healthcare, 

automation, retail sector, Agriculture etc. With the help of 

IoT, different sensors will connect, gather and analyze real 

time data and communicate the information through the 

internet to collect, process, store the data remotely and 

provide context dependent alerts As the world is trending 

towards new technologies and implementations it is a 

necessary goal to trend up in agriculture too .Agriculture in 

India has a significant history. India is second ranking in 
farm output. Controlling and monitoring the agriculture is an 

important task for the farmers as they have to regularly feed 

water days and nights. Sensors are used to collect the data 

from environment like soil moisture water level etc. Internet 

of the things (IOT) is an ecosystem of connected physical 

objects that are accessible through the internet. Real time 

monitoring data can be utilized and the performance can be 

tracked. This IOT based Smart Agricultural system makes 

use of soil moisture sensor that collects data from different 

sensors deployed at various nodes and sends it through the 

wireless protocol. 

A. Problem Statement 

In the recent times, the farmer have been using irrigation 
technique through the manual control in which the farmers 

irrigate the land/field at regular intervals by turning the 

water pump ON/OFF when required. Farmers are unaware 

of different attribute and parameter of soil. Due to lack of 

knowledge of proper irrigation methods and techniques 

farmers irrigates their field manually by turning on to pump 

and they do not consider about  what amount of water 

required for their crops and due to this lots of water is 

wasted.   

B. Objective  

This system was proposed to overcome the possibilities of 

these problems so that the farmers can irrigate their field 

automatically. There is a urgent need for a system that 

makes the agriculture process easier and burden free from 

the farmer’s side. With the recent advancement of 

technology it has become necessary to increase the annual 

crop production output of our country India. And to save 
farmer’s effort, water and time has been the most important 

consideration. 

II. METHODOLOGY  

 
Fig. 2.1: Block Diagram 

Fig. 2.1. Illustrates the overview of the system. The soil 

moisture sensors measure the  moisture of the soil .Soil 

moisture sensors  are analog sensors that give the raw data 

in analog form as output which is later converted from 

corresponding voltage values to the desired readings for 

example moisture  in degrees . Arduino Mega is the 

backbone of the system these sensors are interfaced to 

Arduino Mega board. ESP8266 is a Wi-Fi Module. 

ESP8266 is used for the internet connectivity with Arduino 

Uno. With the help of the above-mentioned sensors, vital 
parameter values are sent to Arduino Mega which are 

monitored and analog values are processed and later 
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converted into a form that is displayed either on the serial 

monitor or the LCD Display which is also interfaced to the 

Arduino Mega. ESP8266 is used to connect the Arduino 
Mega to the cloud platform on the internet. With the help of 

this Wi-Fi module, the monitored sensor data is sent 

wirelessly to the IoT Cloud platform where the data will be 

displayed, visualized, processed and stored. This system 

have threshold value for soil moisture which determines if 

the soil moisture is in normal conditions. If the monitored 

sensor values are below the threshold range value, it 

indicates the farmer’s moisture percentage is low and the 

controller turns on the water pump automatically, and if soil 

moisture percentage is above the threshold range, it 

indicates the farmer’s moisture percentage is high and the 

controller turns off the water pump automatically.  So, when 
the moisture percentage is below or above the threshold 

value, immediately an SMS or an E-mail containing the soil 

moisture and water level information is sent to farmers. The 

SMS is sent to the farmer with the help of the GSM Module 

SIM 900A. SIM900A is interfaced with Arduino Mega and 

it communicates serially. The message is updated with all 

the monitored values and then sent to farmer’s mobile. The 

E-mail alert can be sent using the IoT Cloud platform which 

provides the facility of sending the e-mails automatically to 

the farmer’s mail id. This saves a lot of time and effort. 

There can be a portal on the cloud platform for the farmers. 
The farmers will have their user ids and passwords to get 

logged in to access the information. The farmer’s portal will 

display the various parameter values in numeric and 

graphical manner for easy analysis. The daily records will 

be maintained in the datasheet with the date and time this 

data can be accessed anytime from anywhere which is really 

beneficial for the farmers. 

III. HARDWARE 

The system hardware has many units which are the soil 

moisture  sensors, the controller board, LCD display to 

display the values, GSM module to send message alerts and 

the Wi-Fi module through which the data is sent and 

received wirelessly over the internet. The list of hardware is 

as follows: 

A. Arduino Mega 

 
Fig. 3.1: Arduino Mega 

The Arduino Mega 2560 is a microcontroller board based on 

the ATmega2560. It has 54 digital input/output pins (of 

which 15 can be used as PWM outputs), 16 analog inputs, 4 

UARTs (hardware serial ports), a 16 MHz crystal oscillator, 

a USB connection, a power jack, an ICSP header, and a 

reset button. It contains everything needed to support the 

microcontroller; simply connect it to a computer with a USB 
cable or power it with a AC-to-DC adapter or battery to get 

started. The Mega 2560 board is compatible with most 

shields designed for the Uno and the former boards 

Duemilanove or Diecimila.The Mega 2560 is an update to 

the Arduino Mega, which it replaces. Mega can be 

programmed using its easy-to-use Arduino IDE. It is USB-B 

compatible and the recommended input voltage is 7V-12V. 

Operating voltage is 5V. The sensors, LCD, GSM module 

and ESP8266 all are interfaced to Arduino at different pins. 

B. Soil moisture Sensor 

 
Fig. 3.2: Soil Moisture Sensor 

The soil moisture sensor is one kind of sensor used to gauge 

the volumetric content of water within the soil. As the 

straight gravimetric dimension of soil moisture needs 

eliminating, drying, as well as sample weighting. These 

sensors measure the volumetric water content not directly 

with the help of some other rules of soil like dielectric 
constant, electrical resistance, otherwise interaction with 

neutrons, and replacement of the moisture content. The 

relation among the calculated property as well as moisture 

of soil should be adjusted & may change based on 

ecological factors like temperature, type of soil, otherwise 

electric conductivity. The microwave emission which is 

reflected can be influenced by the moisture of soil as well as 

mainly used in agriculture and remote sensing within 

hydrology. 

C. SIM900A GSM Module 

 
Fig. 3.3: SIM900A 

Working on 900/1800 MHz frequency, this GSM/GPRS 

modem is built with dual band GSM/GPRS engine. It can be 

interfaced with the PC or the microcontroller kit with the 

help of RS232 interface. Or simply get interfaced to 

Arduino Mega through serial communication pins TxD and 

RxD. The GSM modem works by giving AT commands. 
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Using AT commands, we can make voice calls, send and 

receive text messages and access the internet. This modem 

is thus suitable for voice, data and SMS transfer. The 
modem operates on 12V regulated supply. Sole purpose of 

this modem in this project is to send the text messages to the 

farmers and even receive messages from the other side. 

D. ESP8266 W-Fi Module  

 
Fig. 3.4: ESP266 

The unit that makes this project Internet of Things 

compatible is ESP8266 Wi-Fi module. This module is a 

self-contained SOC having an integrated TCP/IP protocol 

stack which gives any microcontroller-based board an 

access to the internet. It comes with a pre-programmed AT 

command set firmware. The maximum operating voltage of 

ESP8266 is 3.6V. But to make the Arduino Uno and 
ESP8266 communicate, a Logic Level Converter is needed 

since ESP8266 is not capable of 3-5V logic shifting. The Rx 

and Tx pins of ESP8266 are connected to the logic level 

converter which is connected to the Arduino Uno. With the 

help of this module, we can set up the Arduino board to the 

cloud platform and the transfer of data can be done 

wirelessly. 

E. 16x2 LCD Display  

 
Fig. 3.5: Arduino Mega 

The LCD module is a basic output device that displays 

alphanumeric and special characters. It can display up to 16 
characters per line and it has 2 such lines or columns. Each 

character is displayed in a 5x7 pixel matrix. This LCD 

display is used to display all the sensor readings and other 

parameters to let the farmers know about the ongoing 

process of the system. 

F. Relay Module 

 
Fig. 3.6: Relay Module 

The relay module is an electrically operated switch that 

allows you to turn on or off a circuit using voltage and/or 

current much higher than a microcontroller could handle. 

The relay protects each circuit from each other. The each 
channel in the module has three connections named NC, 

COM, and NO. This relay module is used to turn on/off the 

water pump and solenoid valve in this project.  

IV. SOFTWARE  

A. Arduino IDE  

Arduino IDE is a platform used to write, upload the code 
and communicate with the Arduino board. Arduino IDE is 

most compatible and user-friendly software. The program 

here is written in C/C++ language which is converted into 

binary code to compile the program and load it into the 

board using a USB cable. Arduino IDE consists of a feature 

called libraries added at the start of code which makes 

sketch easier to debug and also saves the memory. Libraries 

comprise of at least header file (with extension .h) and 

source file (with extension .cpp). Header file contains 

commands and functions while Source file contains the code 

which is used to make the library work. Wire.h, 
LiquidCrystal.h, Max30100_PulseOximeter.h are some of 

the libraries available in Arduino IDE. By selecting the 

appropriate board and port from tools, the program can be 

uploaded on the board. Later by using Serial Monitor the 

output can be displayed on Arduino IDE itself. 

B. ThingSpeak  

ThingSpeak is an IoT analytics platform used to collect the 

data from sensors and turn it into useful information, 

analyze and visualize the data, and control the system using 

Internet. Using ThingSpeak the data can be sent to cloud 

from any Internet enabled device. Channels, tools, webpages 

are features provided to control the system. Channel is 

where all data of application is stored and each channel 

contain 8 fields to contain information, URL field to link 

webpage, location field, etc. Once the channel is created the 

data can be accessed by a read key if it is kept private 

(default). But if the channel is set to public, read key is not 
required. Real time data is obtained from the sensors which 

is received and transmitted in the form of Hypertext 

Transfer Protocol (HTTP). Then the data is uploaded on the 

cloud from where it can be used for various purposes. The 

data is stored and updated on Google sheet. Triggering 

levels can be set and alert messages are sent using 

SMS/Mail to the contact number/E-mail id mentioned. By 
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using commands or certain options messages are sent to the 

objects to perform various tasks. Using visual tools, the real 

time data can be visualized in form of graphs, statistical 
distribution etc. 

V. OUTPUT 

 
Sending sensors reading on cloud. 

 
Digital records of sensor values. 

 
Sending SMS acknowledgements on farmer mobile 

VI. CONCLUSION 

The proposed systems help in availing automatic irrigation 

and monitoring of soil moisture from any place, maintaining 

records in form of digital identity, and this system also helps 

in water saving and this system reduces the farmers burden 

.By using IoT to connect different sensors to the cloud and 

visualizing, processing and storing the data, real time 

statistics are made available to the user and can be later 

accessed by farmer through any device. But since the system 

is limited to few sensors in future many more sensors can be 

added using different controller, technologies as such as 
Artificial Intelligence and making the system more 

compatible in terms of technology, size and cost. Security 

related threats in IoT network can be 
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