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Abstract 

 

The traditional irrigation system involves most manual labor intensive task. Farmers usually work on large portions of land to grow 

different types of crops. It is not always possible for one person to be able to keep track of entire farm land about crop and the soil 

moisture due to health problems, age and unavailability of a person. To overcome this problem a solution is proposed to automate 

the irrigation system using Arduino and monitoring the farm field by using photos captured by the camera. Depending upon the 

level of soil moisture content, the system supplies the water to a farm field by sensing the soil moisture. The process of producing 

appropriate amount of water to plants avoids some of situation like mud cracks, plant disease etc. When the water level reaches 

the threshold value it automatically stops, sends the notification of a farm field to the farmers. This helps in irrigating the field 

even during night time, so does not require the farmer to switch on motor manually. Ultimately a farmer can monitor the condition 

of farm field from anywhere.   
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

The Internet of Things (IOT) is a recent paradigm that made variety of each and every things/objects to sense, actuate and 

communicate through internet by recognizing itself with a unique addressing scheme and interacting wirelessly with each other to 

create a smart implementation. The IOT is much more than M2M communication, Wireless Sensor Networks (WSN), 2G/3G/4G, 

Radio-Frequency Identification (RFID), Bluetooth etc. IOT is a network of networks with unique characters which has applications 

in multiple domains. IOT world is converging all the fields like cities, industries, agriculture, transportation, energy, education and 

many more with its own smart intelligence.  

Our project focuses on atomizing the irrigation system for social welfare of Indian agricultural system in order to provide 

adequate irrigation in the required area. The setup includes GSM technology to establish a communication link with the farmer 

about the soil and crop conditions automatically. It includes a 16F877 microcontroller in programming the total process. Set values 

are fixed for a particular crop and are programmed in the controller. Such that when the condition of the soil exceeds the set value, 

the GSM automatically sends a message to the farmer and the relay is turned ON and vice versa. Result, can be viewed in UI. 

II. LITERATURE SURVEY 

There is existing projects on plant irrigation using 8051 microcontroller. The project has a disadvantage that it uses 8051 whose 

signal processing ability and operating speed is not good as PIC 16F877. Also it has limitation on memory this controller has only 

one serial port therefore interfacing more sensors become difficult [4].There is another project by name automatic plant irrigation 

it is quite similar to our project but it has disadvantage that it does not display any parameter values remotely, but just controls the 

pump action. Then one project discusses Automation System for irrigating plants that they have used two wires for moisture 

sensing. This kind of arrangement does not give accurate result compared to soil hygrome term humidity detection module. There 

are lots of other small scale demo projects for indicating automatic plant irrigation system using Arduino [1] [5], but they are not 

capable and feasible enough to be implemented practically as they all have one or the other minor issues such as insufficient pump 
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driver power, limited reservoir capacity, etc. Another researcher Yandog Zhao has researched on water irrigation control system 

based on internet papers. This paper discusses that user can use mobile phones or wireless PDA to control farm irrigation. 

There is another embedded system of automatic irrigation for cardamom fields like high, low, sloppy and flat areas. This system 

uses PIC16F877A microcontroller. The temperature and humidity sensors detect the field temperature and field humidity, the 

moisture sensor detects the soil moisture these conditions are updated at their base station. Xbee PRO is the technology used by 

base station for controlling and communication with field stations [3]. 

From other papers the conclusion is that the cost of the system is little bit high. In addition to it the system is not robust because 

of the microcontroller architectures used.  

III. EXISTING SYSTEM 

 Types of Existing System 

 Surface Irrigation 

 
Fig. 1: Basin flood irrigation of wheat 

Surface irrigation is the oldest form of irrigation and has been in use for thousands of years. In surface (furrow, flood, or level 

basin) irrigation systems, water moves across the surface of an agricultural lands, in an order to wet it and infiltrate into the soil. 

Surface irrigation can be subdivided into furrow, border strip or basin irrigation. It is often called flood irrigation when the irrigation 

results in flooding or near flooding of the cultivated land. Historically, this has been the most common method of irrigating 

agricultural land and still used in most parts of the world.  

 Drip Irrigation 

   
Fig. 2: Drip irrigation layout and its parts 

Drip (or micro) irrigation, also known as trickle irrigation, functions as its name suggests. In this system water falls by drop just at 

the position of roots. Water is delivered at or near the root zone of plants, drop by drop. This method can be most water- efficient 

method of irrigation. If managed properly, evaporation and runoff are minimized   
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 Sprinkler Irrigation 

 
Fig. 3: Sprinkler irrigation 

 

In sprinkler or overhead irrigation, water is piped to one or more central locations within the field and distributed by overhead 

high-pressure sprinklers or guns. A system utilizing sprinklers, sprays, or guns mounted overhead on permanently installed risers 

is often referred to as a solid-set irrigation system. 

 Limitations of Existing System 

 
Fig. 4: Phytophthora disease 

Overwatering is one of the more common cause plant problems. Heavy and poorly drained soils are susceptible to becoming 

waterlogged. Roots growing in waterlogged soil may die because they cannot absorb the oxygen needed to function normally. 

plants stressed  or injured by water logging can become abnormally susceptible to certain fungal pathogens. Phytophthora spp 

cause root rot often in soils that are periodically waterlogged. Plants growing in soil that is too wet suffer from lack of oxygen 

which leads to the death of roots   and a loss of vigorin the plant. Stunted slown growth with yellowing leaves is a symptom of 

over watering. 

IV. PROPOSED SYSTEM 
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A) Proposed model                           B) Activity of model                                  C) Message sent to mobile 

 Above system is developed to work on Analysis Here, we are providing visualization for the farmer for better cultivation  

 Arduino 

Arduino is a microcontroller for making computers that can sense and control different devices. It's an open source platform based 

on an ATmega328 microcontroller board, and a development environment for writing software for the board. Arduino projects are 

stand-alone, and they can be operated on displaying devices with software. The preassembled devices are available or they can be 

assembled as per our need; the open source IDE is open source. The Arduino programming language is working done on wires, a 

similar physical computing platform, which is based on the Processing multimedia programming environment. The same Arduino 

Uno ATmega328 microcontroller is used in this project. The hardware consists of a simple open hardware design for the Arduino 

board with an on-board input/output support. The software consists of a standard programming language compiler and the boot 

loader that runs on the Arduino board. 

 GSM Module 

GSM/GPRS Modem-RS232 is built with Dual Band GSM/GPRS engine- SIM900A, works on frequencies 900/ 1800 MHz. The 

Modem is coming with RS232 interface, which allows you connect PC as well as microcontroller with RS232 Chip (MAX232). 

The baud rate is configurable from 9600-115200 through AT command. The GSM/GPRS Modem is having internal TCP/IP stack 

to enable you to connect with internet via GPRS. It is suitable for SMS, Voice as well as DATA transfer application in M2M 

interface. The onboard Regulated Power supply allows you to connect wide range unregulated power supply. Using this modem, 

you can make audio calls, SMS, Read SMS; attend the incoming calls and internet through simple AT commands. 

 Moisture Sensor 

This sensor can be used to test the moisture of soil, when the soil is having water shortage, the module output is at high level, and 

else the output is at low level. By using this sensor one can automatically water the flower plant, or any other plants requiring 

automatic watering technique. Module triple output mode, digital output is simple, analog output more accurate, serial output with 

exact readings. 

   
A) Arduino                                                 B) GSM Module                                  C) Moisture Sensor 
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V. WORKING 

 

The setup includes GSM technology to establish a communication link with the farmer about the soil and crop conditions 

automatically. It includes a 16F877 microcontroller in programming the total process. 

Set values are fixed for a particular crop and are programmed in the controller. Such that when the condition of the soil exceeds 

the set value, the GSM automatically sends a message to the farmer and the relay is turned ON and vice versa. 

This automatic irrigation system senses the moisture content of the soil and automatically switches the pump when the power is 

ON. When the soil condition is less than the references value then the soil is considered as dry and instantly the sensor sends the 

logic signal 1 to the microcontroller. The microcontroller then turns on the motor circuit and prompts the motor to pump water to 

the plants. When the soil condition is greater than the reference value, the soil becomes dry. Then the sensor sends the logic signal 

0 to the microcontroller, this turns OFF the motor circuit and prompts motor to pump water to fields. Finally the condition of the 

motor and soil are displayed in the LCD display.   

 Future Improvements 

 Platform independent application. 

 Solar energy can be used to generate the power. 

 Various other functionality can also be added depending upon the scope of the objective. 

VI. CONCLUSION 

 This project has a high social impact. As it is already dealt, the system is non existing, and still majority of the farmers use the 

traditional human intervention based irrigation, due to which there is huge loss in cultivation 

 Hence, this project serves as a motivation for farmers who are declining in number day by day due to lack of technology and 

sophistication. 

 This system provides several benefits and can be operated with less manpower. 

 Over-watering and under-watering affects the crop so proper amount of water should be supplied. By analyzing the soil 

parameters system waters the farm. So by this wastage of water reduced. 

 It reduces the human resources. This irrigation system was found to be feasible and cost effective for optimizing water 

resources for agricultural production. 

 The irrigation system can be adjusted to a variety of specific crop needs and requires minimum maintenance. 
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