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Abstract— In a Country, agriculture plays an important role 

for nation’s welfare, food production and total development 

of the country. Specifically a country like India, where 

agriculture plays marvellous role in nation’s development and 

economy, it should be cared and looked very consciously to 

produce better and productive outcomes. As we all know that 

agriculture vastly depends on water and the methods of 

irrigation. Although the current methods of irrigation are 

efficient, reliable and robust, but still they are lacking the 

smartness of technology.  In order to fill the gap and making 

the irrigation process more advance, IOT based solutions and 

deep knowledge of crops are required. In which usage of 

smart Arduino microcontrollers, soil moisture sensor, supply 

controllers along with crop data will be organised in such a 

way that the system will automatically sense the soil moisture 

according to respective period and crop type, and start the 

irrigation process till required. The whole system will be fully 

automatic, once setup and deployed, no need to manually 

check and diagnose the system, crop and soil. Everything will 

be managed and maintained by system on its own. The farmer 

can check the condition and soil data on small IOT LCD 

display and can control according to him. This system will 

work efficiently with Sprinkler water system and produce 

desired outcome. 
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I. INTRODUCTION 

India is a vast developing country with population of about 

138 crore people living in it. Where agriculture is the major 

sector which contributes to nearly 20% of total GDP of 

country. India has 18% of world population, having 4% of 

world’s fresh water, out of which 80% is used in agriculture, 

which is a massive number. 

 As we all know that living depends on agriculture 

and agriculture depends on sunlight and water. In which 

water plays a major role in crops production and growth. 

However in agriculture, unplanned and irregular use of water, 

continuously draining and wasting out the ground water day 

by day, resulting in decreasing volume of water on earth and 

shortage of water. Water is very essential and we all need 

water in our day to day routine. And agriculture is the largest 

sector which required tremendous amount of water on regular 

basis. Due to this concern wastage of water in agriculture is a 

major problem. Every time irrigation is done excess water is 

drown into soil, and wastage of water shelters. However, 

there are plenty of techniques used to prevent wastage In 

order of tackle this problem, a Smart IOT based Irrigation 

system is needed which will monitor the soil and pour water 

into soil according to need and also work according to 

specific crop type. The main objectives of Smart Irrigation 

System are: 

 Conserve Energy and Water 

 Sense Moisture in soil  

 Run Automatically 

 Consider whether condition also. 

 This system is capable enough to sense soil moisture 

and pour water according to the crop that has been sown into 

soil, this will work according to the crop water requirements 

and will only pour water required by crop daily (measured in 

mm). For better and effective working of this system, 

Sprinkler Irrigation system must be used and planted in land, 

as this will pour water in soil equally and distribute water bed 

in regular manner. To sense whole land moisture many soil 

sensors will be placed in different locations. All the system 

will be controlled by Arduino Microcontroller. This will also 

enable user to set which type of crop he wants to deploy Rabi 

or Kharif, and will select particular crop further. 

 This Smart irrigation system, contrary to traditional 

Irrigation system, regulate water efficiently and moreover 

help in producing better quality crops. 

II. LITERATURE SURVEY 

A. Automated Irrigation System using WSN and GPRS 

Module 

This Automated Irrigation System is using GPRS module and 

creating a Wireless (WSN) Network to communicate between 

modules and sending data. Its main aim is to optimize the use 

of water for irrigation. It uses soil moisture sensor along with 

temperature sensor which will send data to microcontroller 

through gateway units in WSN network. It uses different 

algorithm for controlling water levels and monitor land 

condition to provide required water in it only. It is powered 

by photovoltaic panels to work with solar energy. A web 

application is used in it to manage the system thoroughly, by 

monitoring water levels and irrigation scheduling as per 

required.  

B. Crop Monitoring System using Bluetooth and WSN 

This system is using Bluetooth technology to communicate 

between modules and sensors. Also in this the farmer can 

monitor the whole land remotely from a location, this is 

achieved by IOT Network. An Application is made in it 

which monitors sensor network and node data, Tree based 

method is used for data collection from node and send back 

to base application. Energy Saving Algorithm is used to work 

efficiently and consume less energy and power. It is gathering 

all data from crop like environmental and soil parameter 

factors. Also it is Capturing Image of crop and Land for 

proper monitoring and gathering data. However, this system 

is not considering environmental and climate change, also 

user cannot modify system according to his need. 

C. Drip Irrigation System using WSN and Data Mining 

Algorithm 

This System is totally working on Data Mining algorithm. 

This is a Decision making algorithm which takes decision on 

previous data. In this the sensors are placed in different 

locations and communicating through base station using 

WSN network. The base station using microcontroller, in 
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which the algorithm is running and will make decision on the 

data fetched, also considering the previous data alongside. 

The system is Automatic and using Dripping mechanism for 

irrigation. All observation are remotely monitor through web 

application. 

III. COMPONENTS 

A. Arduino Microcontroller 

 
Arduino Microcontroller is an open source electronics 

platform that helps integration of many modules, sensors, and 

allow communication through them. Arduino Boards can 

read or write inputs and signals through their digital and 

analog pin. Which can be used to get output from any sensor 

like soil sensor, motion sensor etc. Through Arduino we can 

read those inputs and generate output or can engage any other 

senor and pass on the input to it to bring up desired task. It is 

basically a small computer with many CPUs, memory and a 

programmable chip that can be programmed by user 

accordingly. The Chip stores the code and executes it in loop. 

Basically microcontrollers and small chips are designed for 

embedded applications and systems. To automate a system or 

an embedded machinery system etc. The Arduino 

Microcontroller can be programmed through Arduino IDE 

Software. It uses C Language in programming. It gives 32Kb 

of memory to store the code in it. It is durable and can run 

24*7. 

B. Soil Moisture Sensor 

 
Soil moisture sensor is used to measure the water content or 

volume of water in soil. It is a smart sensor that uses soil 

properties such as electrical-resistance, dielectric constant 

and neurons in soil to measure the water and moisture content 

in soil. 

 This sensor has two probes or legs through which 

the current passes in soil and it reads the resistance of soil 

between two probes to measure the moisture in soil. This 

follows the basic principle of electrical conductivity, as we 

know that water increases electrical conductivity and 

decreases the resistance. So more the water in soil the less is 

the resistance. On dry soil the resistance is maximum. 

C. LCD Digital Display 

 
Lcd Display is an IOT module that can be used to show data 

on screen. It is a Digital screen that works on digital signals. 

Its size is 16x2 means 16 columns and 2 rows.  

 Data can be print only character by character filling 

the columns of Lcd. Max character per row can only be 16. 

Max rows can only be 2 in 16x2 LCD screen. 

 It helps in interaction with user and monitoring of 

data and program. 

D. Relay Module 

 
Relay Module is an electronic component that is used as a 

switch which is operated by an electromagnet. The 

electromagnet can be activated by a small signal that can be 

send through a microcontroller. The signal from 

microcontroller turn on/off the switch. They are designed to 

work with low signals so that small signal can manipulate the 

state of electromagnet inside the relay. 

 Relay work directly with 220 Volt AC supply to 

control appliances or electrical devices. We can on/off 

electrical devices with relay by using microcontroller like 

ESP32 or Arduino. They are very helpful in making system 

fully automatic without user interaction. They are reliable and 

can work 24*7 without getting any problem. However, as it 

is directly connected to AC supply, it is better to take 

precaution while using it, as it can be dangerous if used 

without proper precautions.  
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IV. CIRCUIT DIAGRAM 

 

V. PURPOSED SYSTEM 

 
Fig. 4.1: Sensors Placement in Land 

With proper usage of smart modules, sensors and IOT devices 

the irrigation system can become more advance, accurate and 

precise. By using such IOT devices this Smart Irrigation 

System is made. 

 The Smart irrigation system is designed in such a 

way that it will handle the irrigation automatically according 

to the crop set by the user. The whole system will be wired 

and no WSN or Wireless System  Network is planted in it. By 

using wires we can reduce its cost and make it more reliable 

and robust. The whole idea and working of this system is such 

that, the soil moisture sensors will be planted in the land, 

covering all the area. The Arduino Board will be the main 

controller, and all the sensors, LCD display, Relay module 

will be connected to it. The sensors will send the data to 

Arduino and Arduino will compute on the data. The Lcd 

display is connected in such a way that it will show all the 

working information that I happening within the system. The 

Relay module will be connected to the main water supply for 

the land and also to Arduino so that Arduino can send on/off 

signals to it. After the sensor deployment and complete setup, 

The user or Farmer will select the type of crop that he wants 

to sow he can choose and program the Arduino controller by 

using Buttons assigned with it. The crop type is either Rabi 

Crop or Kharif Crop. The Farmer will choose according to 

him. After that he will be shown a big list of crops that falls 

under Rabi or Kharif. There are nearly 24 crops in both 

categories. The farmer can see them on the Lcd display and 

can choose the desired crop that he wants to sow. After that 

he will select the crop that he wants to sow and the crop data 

will be shown to him, like name of crop, Total time required 

by crop and total water required by crop in mm. After 

successful selection, the Arduino will be set according to 

crop. And will operate according to it. 

 
Fig. 4.2: Crop Table 

For Example:  

Let’s say farmer select the category “Kharif” and select the 

crop “Arhar Dal”. So according to data feeded in it, the screen 

will show the Name, Time and Water required by that crop. 

That is 

“Arhar”  “T:120”  “W:400” 

 This data will be then set into Arduino and the 

Arduino will execute the command predefined in it. 

If Farmer Choose Rabi Crop: 

Method: 

Rabi crops need Irrigation less often, as they grow in winter 

season, less frequent irrigation is required. 

First Irrigation should be done just after sowing of seeds. 

After that Irrigation should be done after every 15 days. 

For any crop best irrigation time is morning time. 
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Timing:  Morning - 7:00 Am 

Formula:             

       [Total Cycle = Crop-Time / 15] 

[Total Water per Cycle (mm) = Crop-Water / Total Cycle] 

 

Example:  

   Crop   = Potato 

   Time   = 120 days 

Water = 700 mm 

   Total Cycle = 120 / 15 = 8  

   Total Water per Cycle (mm) = 

700 / 8 = 87.5 mm  

 

So, After Every 15 Days at Morning: 87.5 mm Water is 

required by Potato. 

 So with this methodology the Rabi crop will be 

grown. After complete setup and crop selection Arduino will 

set the total Number of Cycles required for complete crop 

growing period. As Rabi Crops grow in winter season so less 

frequent water is required by them. So, it’s best to irrigate 

Rabi in cycles of every 15 days. And irrigation should be deep 

in case of Rabi as they require less frequent water, so it is 

must to irrigate them at depth till root, so that till 15 days they 

can hold water and moisture at appropriate amount. When a 

cycle is complete than at 7:00 Am the soil sensors will sense 

the moisture of soil, if it rained and soil is already wet and 

water is present in it then soil sensors will sense the mm of 

water present in it, and it will deduce the available water in 

mm from the required water and will start the Sprinkler 

Irrigation system. Soil sensors will continuously sense the 

water content and once they reach the required water level, 

the relay will cut the Sprinkler water supply and irrigation 

will be stopped. This Process will be continued till all cycles 

are completed. 

If Farmer Choose Kharif Crop: 

Method: 

Kharif crops grow in hot, dry, season, so they need more and 

frequent water. 

In dry season Irrigation should be done twice a day, In Early 

Morning and Early Evening. 

 

Timing:         Morning - 7:00 

Am 

Evening – 5:30 Pm 

 

Formula: 

Daily Water (mm) = Crop-Water (mm) / Crop-Time 

     Divide It in Two Cycles:    Daily Water / 2 

Example: 

   Crop             =    Rice 

   Crop-Time   = 120 days 

Crop-Water = 1250 mm 

   Daily Water Required (mm) 

=1250/120 = 10.4 mm 

   Two Cycles = 10.4/ 2 = 5.2mm 

So,   

At Morning = 5.1mm 

At Evening = 5.1mm 

Required by Rice daily. 

So, with this methodology Kharif crops will be grown. 

 After complete setup and crop selection, the 

Arduino will calculate the daily water need for Kharif crop, 

and will divide it into two cycles. One portion of water will 

be given at 7:00 AM and second portion of water will be 

given at 5:30 Pm. This process will be continued till the 

complete growing period of selected crop. Once timer 

Reaches to 7:00 Am the soil sensors will sense the moisture 

of soil and if it is rained and soil is already wet, then sensors 

will sense the available moisture depth and this will be 

reduced from actual required water at 7:00 Am and if water 

is needed still then the Arduino will start the Sprinkler 

Irrigation system and soil will be irrigated. The soil sensors 

will continuously sense water content in soil and if level 

meets the required state then the Arduino will stop the 

Sprinkler Irrigation through Relay module. This process will 

be done continuously till crop fully grown time will meet. 

 This is the complete working methodology of Smart 

Irrigation System. It is made in such a way that it will yield 

the best results in agriculture and stop the wastage of water.  

VI. CONCLUSION AND FUTURE SCOPE 

This Smart Irrigation System being a fully automatic and 

fully functional is very feasible and cost effective as because 

it is made with few sensors, and components only and not 

demanding any high requirements. Its power consumption is 

extremely low as it only run on 5V. Moreover it is solving 

and innovating the old irrigation problem with modern 

Technology. It is once successfully deployed then there is no 

need to manually carry the process of irrigation, it will handle 

it on its own. The major feature of this system is that it is 

acknowledging the crop types and their required water levels. 

Many Crops that are common are added to it along with their 

growing data. This makes it to stand apart from all the 

irrigation system currently in use. Also it is acknowledging 

the weather as well, if it rains then the sensors will sense the 

moisture of soil and pour only required water to the soil if 

needed, else they will not pour water to the soil if found 

sufficient water in it. 

 This reduces the water consumption in agriculture to 

great extent. The crop will nourish at its best and the quality 

of the crop will also increase. This will introduce a better and 

smart way of agriculture and will further improve once 

accepted and deployed. 

 The Future work is to add more and more crop data 

to it so that it will be suitable for all crop types available. 
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