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Abstract— With this project, we achieved successful results 

by testing out the questions asked at the beginning of the 

paper. The purpose of the smart irrigation system for large or 

small scale and make it smarter and more effective. Different 

sensors (Soil Moisture, Light, Temperature, level, rain, flow) 

with different another device |(water pump, Battery, LCD, 

Solenoid valve) have been used to make this project. Using 

Arduino proved profitable, it is able to serve numbers of 
different sensors, at the same time and the markets offer 

various type and sizes of sensors. Arduino boards are another 

device. Furthermore, two woody tables and three sheets of 

foam have been used in the project. Several of design criteria 

had used in this system. The sensors used was perfect in 

detecting and sending signals to Arduino, to control the water 

pump and to open the solenoid valve, it has been tasted indoor 

as it is on the farm. The purpose of screen monitor is to show 

the flow for each line, which shows if there is any passing of 

water in pipes. Also, if it is raining the system will not work 

in order to save the water. The mobile application is to control 
the system remotely. Which allow a user to monitor the whole 

system and if there is any problem or passing of water user 

can switch off the system through this application. 

Keywords: Drip Irrigation System, Microcontroller 

 INTRODUCTION 

In late decades, there is a quick advance mention Smart 

Agricultural Systems. Show that agriculture has great 

importance worldwide. Indeed, in India for example, about 

70% of the people relies upon the vital sector of agriculture. 

In the past, irrigation systems used to be dependent on the 

mills to irrigate the farm by conventional methods without 

knowing the appropriate quantities of these crops. These old 

systems are a major cause of the waste of large quantities of 

water and thus destroy some crops because of the lack of 

adequate quantities of water. However, with the recent 
technological developments, there have been innovative 

systems for irrigation without the farmer interfering in the 

irrigation process. 

 Because the Sultanate of Oman is in a region 

suffering from lack of rain throughout the year and lack of 

groundwater, modern irrigation systems will reduce this issue 

of lack of water. Indeed, smart systems have proven their 

capability to regulate the irrigation of crops. It also works to 

stop the waste of water in irrigation. Furthermore, it will work 

to minimize number of employees which lead to saving 

money. 

 Agriculture is developing from mechanized by 
simple methods in the twentieth century to being automated 

in the 21st century. There is evolving in field operation in 

agriculture section, which request a high accuracy in 

processes to optimize output and quality of the crops, in 

addition, limiting the production cost. To reach the 

seprerequisites, automation systems must be introduced. It is 

important that producer considers on the early frame work 

periods of mechanics and actualizes, so can achieve an 

elevated level of automation. 

 In this project, we try to solve the problems of 

irrigation such as errors caused by farmers and the 

consumption of large quantities of water. These errors affect 

trees as their fungi may also affect the overall stock of water. 
 It is necessary to make effective effort and 

contribution to achieving the desired objectives of this 

system. Therefore, the effort should not be limited to 

individual effort. In addition farmers must be very important 

to achieve the high efficiency of modern irrigation systems. 

 With the increase of world population, the need for 

farming yield. Further, the farmer’s potential and abilities in 

the agriculture filed are reducing, this is regarding different 

enterprises that attract workers away from the farming zone. 

 Development regarding the prediction of world 

population increases from 6.8 billion in 2013 to over 10 
billion by 2050. Efficiencies become an essential demand 

with the declining of farmers potential.  

 Expected objectives of this project are facilitated 

and simplify the irrigation system by installing and designing 

the whole automatic irrigation system, increase crop 

performance by reducing overwatering from saturated soil. It 

can prevent irrigation happening on the day at the wrong time, 

to switch engine ON or OFF by utilizing the irrigation system, 

the controle will work to switch the engine, so no need for 

employers, to reduce mistakes of operation due to employees 

as much as possible and to preserve water from waste. 

 PROBLEM STATEMENT 

The economy of many countries depends on agriculture. To 

achieve the best quality from this research, it is important to 

focus on some vital characteristics such as the appropriate 

amount of electricity as well as water supply and a suitable 

schedule for irrigation of crops. Farmers are facing problems 

in meeting these standards, especially those living in poverty. 

This project looks into developing an automated irrigation 
system that could be controlled through mobile application. 

This system will work to minimize the number of workers in 

a crop field, control and save water and electricity, Increase 

agricultural production using small quantities of water, 

minimize manual intervention in watering operations with 

increasing watering speed and preserving plants from fungi. 

All these features make these research sustainable option to 

be considered to improve the agriculture and irrigation 

efficiency.  

 LITERATURE SURVEY 

Because agriculture is important, this research will focus on 

building system that allows for automating for irrigation 
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process and it is controlled by the software application. We 

are aim into control this system by a software application and 

to discover the most efficient automation machine from 
research studies into the fields of Agriculture systems. 

Building an accepted hardware machine that may be used to 

resolve most problems associated with irrigation technique is 

a challenge. However, by means of finding an efficient 

approach to manipulate the system, then same concept to this 

system can then be applied to another system. This bachelor 

thesis will inspect The Automation system in addition to them 

used to manipulate the system and the machine that can be 

solved with using this system. 

 RESEARCH OBJECTIVES  

The main objective of this project is to develop an automated 

system that solves most problems related to irrigation and 

agriculture. such as controlling and saving both the water and 

electricity, Increasing agricultural production using small 

quantities of water , Minimize manual intervention in 

watering operations with increasing watering speed, 

Preserving plants from fungi, and finally. All these features 

make the automated system sustainable option to be 

considered to improve the agriculture and irrigation 
efficiency.  

 Researchers in last decade have discussed the issue 

of the smart irrigation system. Many solutions are resolved 

from these studies (e.g. level of water in the land, control the 

system from mobile by SMS). 

The objectives to consider: 

 Simplify the irrigation system by installing and 

designing the whole irrigation system.  

 Save energy, which allows the application of smart 

irrigation system used more other application.  

 Optimize water consumption  

 Automated system fully.  

 Decrease the cost of operation.  

 Make system easy to use by farmers.  

 METHODOLOGY 

The system method includes the implementation of proto-

type device work robotically and controlled thru the mobile 

application. For the prototype format drawing up the timeline 

and reading related works will be step one. After looking into 
benefits and downsides of previous studies in the subject of 

an automatic irrigation system, we can start implementing the 

layout and automation method for executable. The timeline 

of the project became set on the flowchart of the project. The 

step scan will be in the following process chart: 

A. Flow Chart 

 
Fig. 1: Process Flow chart 

B.  Circuit Design 

 

C. Sequence of Scenario of the system 

The project had divided into 3 fields (Field A, Field B, Field 

C).However,(Field A)has (valve1and flow meter1),(Field 

B)has (valve2 and flow meter2) and (Field C) has (valve3 and 

flow meter 3) and valve4 with flow meter 4 is the main.  

 As it shows in the chart, it shows how the system 

works in one field if only one moisture sensor of Field B 

active the system will not work also temperature sensor and 

the light sensor works together. For example, when the 

temperature is more than 40 C and the light sensor is active 

then the system will switch OFF because the heat of the sun 

works to evaporate the water, this system had been 
configured to stop the process and schedule it. Moreover, the 

purpose of this system is to work in a smart way, so if there 

is rain the system will automatically be OFF.  
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      Please considered that main water tank will be monitored 

carefully so that it doesn't go below the level where the level 

where the pump cannot suck  
the water. The system will not work if the water level is low.  

      To start the process, two or three moisture sensor of Field 

B must be activated to move to next step. Next, the rain sensor 

must be dry to continue the process and the weather 

temperature sensors should be less than 40 C to enable the 

process to move to next step. If the water tank level is not 

below, the pump will run, valve 2 and 4 will open and flow 

meter of 2 and 4 have the same reading. 

      If two or three moisture sensor of all fields 
(A, B, C) active at the same time and the rain sensor is dry, 

the temperature sensor should be less than 40C and the light 

sensor is not active then the proceed to next step. If the water 

level sensor is not below then pump will be ON, 

valve(1,2,3)and4 will open and flow meter(1,2,3,4) have the 

same readings. 

 
Fig.  3: Flowchart of implementation process 



Automated Drip Irrigation System Based On Microcontroller 

 (IJSRD/Vol. 9/Issue 08/2021/015) 

 

 All rights reserved by www.ijsrd.com 58 

D. Hardware platforms 

1) Arduino 

Arduino is "an open-source electronics platform based totally 

on clean-to-use hardware and software". The Arduino control 

panel programmed by Arduino c and is based on C and C ++ 

 
Fig. 4: Arduino 

2) Arduino LCD 

Liquid Crystal Library 

This library permits an Arduino board to control Liquid 

Crystal Display (LCD) that is on the Hitachi HD 44780 

chipset, which is on most text-based LCDs. 

 
Fig. 5: Arduino Liquid Crystal 

3) Bluetooth device 

HC 05/06 this tool works on serial connections and 

information is sent via Bluetooth when a particular button is 
pressed. Data issentto the ARDWINO via TX, the signal is 

transmitted from the ARDWINO and the RX receives the 

signal from ARDWINO. The data is verified if gotten 

information is 1theDriventurns on turns OFF when gotten 

information is 0. 

 
Fig. 6: Bluetooth Device 

4) SD card 

The Arduino circuit makes communication with popular 

Micro SD cards easy and is compatible with the SD memory 
card library in the Arduino IDE environment, which enables 

easy reading and writing of files and folders, and for 

communication with the memory card, the circuit operates 

four pins of The Arduino circuit attached to it, which is13,12, 

11, and 11 digital poles, can be selected using a conductor. 

 
Fig. 7: Arduino SD card 

E. Hardware tools 

1) Arduino 

Arduino is an open-source operating system that relies on 
easy-to-use hardware. Arduino can read the ratio of light 

input to the sensor and convert it to output. For example, 

using Arduino we can control the room by turning on or off 

the light or air conditioner. This is done by sending of 

instructions to the control unit on the Arduino board. 

Bread board Definition 

 Bread board is a plastic board for holding wires and 

electronic segments such as transistors and resistors. 

 
Fig. 8:  

2) Moisture Sensor 

The soil moisture sensor comprises of two tests that are 

utilized to the degree the volume substance of water. The two 

tests permit the current to pass through the soil, which gives 

the resistance esteem to the degree the dampness esteem. 
When there is water in the soil there will be less resistance 

and the soil will handle more power. But if the soil is dry it 

conduct power weekly and needs less power and more 

resistance. 

 
Fig. 9: Moisture sensor 
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3) Temperature Sensor 

A temperature sensor is sensor to measure the ambient 

temperature. This sensor has three pins–a positive, a ground, 
and a flag. 

 
Fig. 10: Temperature sensor 

4) Light Sensor 
A Light Sensor is a gadget that recognizes light. A light 

sensor measures the brilliant vitality display in the wide run 

off requencies in the light range. A few of the common 

frequencies are infrared, obvious and bright. 

 
Fig. 11: Light Sensor 

5) Plastic Water Solenoid Valve 

Is to control the flow of fluid, a valve is ordinarily closed and 

has a 1/2″ non-taped outlet son each conclusion. On the off 

chance that 12V is connected through the two terminals of the 

valve the solenoid will open the valve. 

 
Fig. 12: Solenoid Valve 

6) Level Sensor 

The water-level pointer is utilized to demonstrate the water 

level in the tank, by using this sensor we can control the flood 
of the water as well know the level of the water in the tank , 

and at any time we can know the water level in the tank, it has 

a basic circuit. 

 
Fig. 13: Level sensor 

7) Water pump 

It is used in this project to pump the water needed for 

irrigation from the main water tank through pipes. This pump 

can be used for different applications, in household include 

cleaning, bathing, space heating and flower of water. This 
pump is selected for this project because it has good 

advantages. Such as, it has a lightweight. Also, it has a small 

size, so it is easy to install andre place it. Furthermore, it has 

an enough efficiency to pump water for irrigation. Since it 

operates in 12 volts, so it consumes lower power. In addition, 

this pump has a very Low of noise. Finally, the cost of this 

pump is very cheap. 

 
Fig. 14: Water pump 

8) Rechargeable Battery 

When selecting the appropriate battery for this project, some 

important points must be considered. Firstly, it should be 

environmentally friendly it should be sealed construction. 

Secondly, it should be stable quality and high reliability. 

Also, it must be rechargeable type, so it will not contribute to 
pollution of the environment. This battery is a high-quality 

battery that is designed in order to give top performance, 

strength and long life. 

 
Fig. 15: Rechargeable Battery 

 RELATED WORK AND BACKGROUND REVIEW 

In the beginning, we should have enough knowledge on how 

irrigation systems work and how it can be built in an efficient 

way. This chapter focuses on similar attempts in other papers. 
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A. Automated irrigation system using solar power in 
Bangladesh 

The gadget specializes in rice fields in nations depending on 

agriculture within the economy, such as Bangladesh. The 

primary concept in this gadget is to cognizance on the level 

of water in agricultural fields because those fields lose lots of 

their merchandise due to floods. The sensor sends a message 

from the field to the person approximately the extent of water 

within the area if it will increase or decreases then the 
operator controls the pump to regulate or flip off the 

telephone. The blessings of this machine are that it depends 

on the sun energy to get hold of electricity. The dangers of 

this system are that it centered on one sort of sensor, the water 

stage sensor, no matter whether the plant desires water or not. 

There may be no opportunity source of energy in case there 

is no solar electricity to run the device. 

B. Design and implementation of an Automatic irrigation 
system in Nigeria 

In this machine the basic idea is on the type of soil and the 

amount of water by each type of soil. This process is done by 

measuring the level of moisture in each type and using the 

pump to supply water. The result indicates that sandy soil 

requires less water than clay soils. The blessings of this 

device are to focus on soil moisture and water conservation. 

But making the machine much less powerful list measure the 

moisture of soil from one location in the agricultural land. It’s 
far viable that the vegetation at the other end of the rural land 

does no longer need watering. Also, the water source isn't 

constant. 

 
Fig. 16: Auto irrigation system 

 RESULT 

 
Fig. 17: Hardware Setup 

 
Fig. 18: Soil moisture sensor dipped in dry soil 

 
Fig. 19: Soil moisture sensor dipped in moistured soil 

 As a result we checked that after getting required 

moisture in soil the sensor detects and stop supply of water 

automatically.  

 The SIM900A module is interfaced to the 

microcontroller unit such that it communicates with the 

SIM900A module by AT commands. This communication 

can be done only when the microcontroller unit receives a 

value which is greater than the threshold value. The 

microcontroller send the alert SMS and also send the 

particular exceed value of an temperature or humidity or soil 
moisture value to the owner in consecutive SMSs. 

 CONCLUSION 

The automated irrigation system was implemented using the 

ARDUNIO board by interfacing sensors to the 

microcontroller unit. The microcontroller unit continuously 

monitors the sensors data and if the sensors data exceeds a 

particular threshold value then the microcontroller unit sends 
an alert SMS to the mobile phone of an owner who is in 

remote location. The different values for the DHT11 sensor 

is measured under different climatic conditions and set the 

threshold value based on those practical values. This system 

can be extended by using WSN nodes for transmit data and 

also using data base systems to store the data at the field. The 

overall system can be powered up using solar cells to 

maintain the system in low cost. 
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