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Abstract—Irrigation in India to a maximum extent is dependent 

on the monsoons, which is alsoa reliable source of water. Depending 

on the soil type, plants are to be provided with water through a 

proper irrigation system. This project is about the prototype design of 

microcontroller based Intelligent irrigation system controller which 

will allow irrigation to take place from remoteplaces where manual 

inspection is not needed.The amount of soil moisture, Humidity and 

temperatureare indicated through suitable sensors. Another feature 

of this project is to develop the irrigation controller through a mobile 

app where it consists of several parameters that can be selected 

according to the stage of thecrop, climatic condition and also the 

amount of moisture content. The temperature sensor is also used to 

find the climatic change that takes place in the atmosphere.  
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I. INTRODUCTION 

In our country,agriculture is amajor source of food 

production to the growing demand of thehuman population. In 

agriculture, irrigation is an essential process that influences 

crop production by supplying water to the needed land. 

Farmers have to visit their land to check how much amount of 

water is required for their field. This irrigation method takes 

alot of time and effort particularly when a farmer needs to 

irrigate multiple agriculture fields distributed in different 

geographical areas. Traditionally farmers will present in their 

fields to do irrigation process. But nowadays farmers need to 

manage their agricultural activity along with other 

occupations. Automation in irrigation system makes farmer 

work much easier. Sensor-based automated irrigation system 

provides apromising solution to farmers where thepresence of 

farmer in thefield is not compulsory.Now a day's internet is 

widely used. Using internet farmer know about the agriculture 

field irrigation status. Thus mobile applications will be helpful 

in fulfilling this purpose. It helps farmers to know the status of 

farm field moisture and temperature through a mobile app and 

it will make the farmer at some remote places to decide 

whether he needs to water the field or not. The soil moisture 

sensor is usedfor sensing moisture level to find out whether 

the soil is dry or wet. The moisture sensor and temperature 

sensor are interfaced with Arduino microcontroller.Based on 

that sensor values, the controller will activate the DC motor or 

pump by sending the commands from the mobile phone that 

will operate the pump through therelay. Water is a very 

precious resource and must be properly utilized. Agriculture is 

one of those areas which consume a lot of water. The aim of 

the paper is to develop an intelligent irrigation system 

controller which measures the moisture of the soil and 

temperature of the atmosphere and helps to take decision 

accordingly to turns on or off the water supply system. It is 

important to know the amount of water that has been used in 

the irrigation process during agriculture. This paper describes 

a simple system by using Arduino microcontroller and 

Android software to automate the existing manual irrigation 

system. 

II. LITERATURE SURVEY 

[1] An automated irrigation system is developed to optimize 

water utilization for agricultural crops. The system has a 

distributed wireless network of soilmoisture and temperature 

sensors placed in the root zone of the plants. Using the 

threshold value they created an algorithm to determine the 

amount of water to be supplied.[2]They have worked with 

automatic water sprinkling or irrigation system. They opted 

for different metrics for determining the soil condition and 

quantity of water. An article on the automated water supply 

system for urban residential areas showed that such a system 

can be used to effectively manage water resource. [3] This 

paper on "Smart Irrigation System" is developed to create an 

automated irrigation mechanism which turns the pumping 

motor ON and OFF on detecting the moisture content of the 

earth using the soil moisture sensor without the intervention of 

human. The benefit of employing these techniques is to 

decrease human interference and it is quite feasible and 

affordable. This Smart irrigation system project is using an 

arduino microcontroller, that is programmed to collect the 

input signal according to moisture content of the soil and its 

output is given to the op-amp that will operate the pump.[4] 

The proposed method of this paper is to minimize this manual 

intervention by the farmer, as there is no un-planned usage of 

water, a lot of water is saved from being wasted. when there is 

not enough moisture in the soil and the threshold value 

decides when the pump should be turned on/off, saves a lot 

time for the farmers. This also gives much needed rest to the 

farmers, as they don’t have to go and turn the pump on/off 

manually. 
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III. PROPOSED METHOD 

The Fig.1shows the block diagram of the proposed system. 

It consists of sensing unit such as Soil Moisture Sensor, 

temperature sensor to measure water content of soil and the 

atmosphere temperature and a Wi-Fi module ESP8266 in the 

transmission and receiving process for transmitting data from 

sensors to mobile phone and receiving commands from mobile 

phone, which acts as a controller in Fig. 6 by setting duration, 

frequency, number of times for irrigation scheduling. This 

prototype monitors the amount of soil moisture content in 

thesoil. A reference value of soil moisture is set and can be 

varied with crops. In case the soil moisturedeviates from the 

specified reference, the watering system is turned ON. The 

system will switch off by manual intervention at any time or 

when the set time is finished. This project is mainly based on 

developing a mobile app and controlled through it which acts 

as a replacement for the GSM method which was previously 

used. 

IV. CONTROL SYSTEM 

 
Fig.1. Block Diagram 

V. COMPONENTS USED 

A. Soil Moisture Sensor  

Soil moisture sensor has a comparator (LM393) which 

helps in converting analog data to digital data easy for the 

processing purpose. Two probes of 5 cm are responsible for 

collecting the data and to transfer when it is immersed in the 

soil. The voltage output from the sensor corresponds to the 

conductivity of thesoil. The moisture content in the soil is 

determined by the type of the soil and is given as change in 

resistance value of the sensor. The resistance across soil 

probes can vary from infinity (for completely dry soil) to a 

very little resistance (for 100% moisture in soil).This variation 

in resistance across the probes (RS) leads to variation in 

forward-bias voltage. 

 
Fig.2. Soil Moisture Sensor 

 

B. Temperature and humidity sensor 

The humidity is measured by humidity sensing component 

which has two electrodes with themoisture holding 

substrate.The change in humidity changes the conductivity of 

the substrate. It causes the resistance between the electrodes. 

The change in resistance will be measured and processed by 

the IC. 

For temperature measurement, these sensors use an NTC 

temperature sensor.A thermistor is a variable resistor. The 

resistance changes with the change in temperature. These 

sensors are made of semiconductive materials composed of 

ceramics or polymers to provide larger changes in the 

resistance with just small changes in temperature. The term 

“NTC” means “Negative Temperature Coefficient”, works on 

the principle that the resistance decreases with theincrease of 

the temperature. 

 

 
Fig. 3. Temperature and Humidity Sensor 

 

 

Specification: 

 Item Measurement Range -20-90%RH0-50 ℃ 

 Humidity Accuracy -±5％RH 

 Temperature Accuracy- ±2℃ 

 Resolution-1 

 Power Supply-3V to 5V 

 

C. Arduino 

The Arduino-Uno is a microcontroller board based on 

theATmega328. It has 14 digital input/output pins, 6 analog 

inputs, a 16MHzceramic resonator, a USB connection, a 

power jack, an ICSP header, and a reset button. The power to 

the Arduino can be provided by connecting USB with the 

laptop, computer or either by using the battery. 
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D.ESP8266 

The ESP8266 Wi-Fi module integrated TCP/IP protocol 

which has an ability to give any microcontroller to access Wi-

Finetwork. It is cost effective with 

thehugegrowingcommunity. It can host an application or 

offload all Wi-Fi function from other application. This module 

has powerful enough onboard processing and storage capacity 

that allows it to be integrated with the sensor and other 

application through GPIO with theminimalruntime. It 

transforms the module into an IoT solution. 

 
Fig.4. ESP8266 WiFiModule 

VI. METHODOLOGY 

Fig. 5. shows how the data transferring happen between the 

Arduino and an application. It also explains how the conditions 

will be selected by the user.The Wi-Fi module acts as an host 

between the application and Arduino, playing an important role in 

reading and writing data to the Arduino. 

 

 
 

Fig.5. Methodology 

 

 

 

 

VII. CONTROLLER 

Fig. 6. is a pictorial representation of the application run 

screen.The values from the sensor will be displayed in the 

allotted widget.After selecting the parameters in the 

application, the user now will be allowed to access the control 

to the motor either to start or stop the process.The application 

screen must be in run mode as the data and the control can be 

done over to the Arduino. 

 

 
 

Fig.6. Controller Setup 

 

VIII. RESULT 

As the objective is to create a controller to be 

amoreefficient way for controlling the irrigation system in a 

farm field.From the Fig.6. the controller shows the number of 

hours it should work and anumber of times it should water the 

field and the duration between each cycle,after selecting these 

parameters the status of the motor is to be selected. 

IX. CONCLUSION 

This paper provides an attractive user interface with the 

most efficient way of controlling the irrigation system. It gives 

the idea to monitor the soil moisture content and temperature 

in a farming area and the user can control watering system 

using Android device provided with Wi-Fi facility. So, the 

overall implementation cost is cheap and it is affordable for a 

common person. Considering the present situation, we have 

chosen Android platform so that most of the people can get 

benefits. The design consists of Android App by which user 

can interact and send acontrol signal to the output of the valve 

which will control sensors and also monitor the environment. 

This system of irrigation is also helpful in the region where 

there is ascarcity of water and improves their sustainability. It 

canalso be adjusted according to the need of varieties of 

thecrop to be irrigated. This work can be extended to develop 

a complete real-time irrigation monitoring system through 

Fuzzy and Neural network techniques.  
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