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Abstract— This paper describes the smart irrigation system 

using concept of IoT. This system is used to keep the farmer 

updated about the status of soil moisture. The system uses a 

GSM Module, Arduino board which consists of 

ATmega328P Microcontroller, soil moisture sensor. The task 

of automatic irrigation is done by soil moisture sensor. 

Arduino is used to control all the operations of the system. 

GSM makes the system wireless. Information from soil 

moisture sensors is regularly updated on application using 

GSM Module. According to this information user will turn 

ON or OFF the motor pump.  The major advantage of this 

project includes avoidance from water wastage, growth of 

plant to their maximum potential.  
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I. INTRODUCTION 

India is the country of village and agriculture plays an 

important role for development of country. In our country, 

agriculture depends on the monsoons which has insufficient 

source of water. So the irrigation is used in agriculture field. 

Currently, agriculture accounts 83% of the total water 

consumption in India [3]. Unplanned use of water 

inadvertently results in wastage of water. 

In Irrigation system, depending upon the soil type, 

water is provided to plant. There are two important things in 

agriculture, first to get information of about the fertility of soil 

and second to measure moisture content in soil. Different 

techniques are available for irrigation which are used to 

reduce the dependency of rain. Generally most of the 

irrigation systems are manually operated one. Now a day, 

automated and semi-automated techniques are used to replace 

traditional irrigation techniques. This suggested an automated 

concept of irrigation to use the water efficiently and 

effectively. Automated Irrigation system is implemented for 

the soil moisture that switches the pump on/off and sends 

input to user via SMS. 

Traditional method is an isolated irrigation system. 

In this type of system the farmer doesn’t updated with the 

irrigation status and later lags in smart utilization of water due 

to user command without considering the condition of soil. 

From that ever growing requirement of the population, 

modern techniques are introduced to control the system. 

A. Motivation 

Considering the rapid growth in production of food, the 

supply of food should be increases. To increase the 

production of food only the option is Agriculture. In human 

societies the important factor to growing and dynamic 

demand in food production. In India, Agriculture plays the 

important role in the economy and development. Due to lack 

of water and scarcity of land water result the decreasing 

volume of water on earth, the farmer use irrigation.  In 

Irrigation  the supply of water to land or crops to help growth, 

typically by means of channel, depending on the soil type, 

plant are to be provided with water. 

B. Area of Utility 

 It helps the farmers and reduces their work. 

 This is implemented in perennial plant irrigation land and 

gardening land. 

C. Objective 

 Provide optimal amount of water to plant. 

 Maintain the moisture of soil so that it does not affect the 

crops. 

 Give real time report of soil moisturisation. 

II. LITERATURE SURVEY 

In A Remote Measurement and Control System for 

Greenhouse Based on GSM-SMS [2] the proposed system 

introduced a GSM-SMS remote measurement and control 

system for greenhouse based on PC-based database system 

connected with base station. Base station is developed by 

using a microcontroller. The values of variables to be 

measured in every base station is set by central station, and 

then in base stations variables including the air temperature, 

the air humidity. 

The author[4] has been proposed IOT alarm system 

based on SIM900A module of SIMCOM Company was 

designed for greenhouse. The system can gather 

environmental parameters such as air temperature and air 

humidity. Meanwhile, by making use of AT command, this 

system can also realize SMS automatic sending and 

receiving, environmental parameters overrun alarm and 

insufficient balance alarm. Through the system setting, the 

alarm message can be sent to the user-specified mobile 

typical application of IOT in the agriculture has got some 

satisfactory results in the actual operation. 

In irrigation field, soil moisture sensor, temperature 

sensors are placed in root of plant and microcontroller 

handles the sensor information and transmits data. The 

author[1] have been proposed the algorithm to measure 

threshold values of temperature and soil moisture sensor. This 

will help to control water quantity that was programmed into 

a microcontroller. 

The authors [7] provides various security and 

pravicy issues related with Internet of Things with agriculture 

applications like the OpenIoT Phenonet Project and 

CleanGrow’s Carbon Nanotube Probe. 

A. Basic OF IoT 

1) Definition: 

Todays era the Internet of Things (IoT) is the interconnection 

between the distinguishable embedded computing devices 

[6]. The “Internet of Things” connects devices and vehicles 

using electronic sensors and the Internet. 
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2) Introduction: 

Today IoT is most growing technology. Interent of Things is 

a group of things (devices, computers etc) that embedded 

with hardware devices or sensors it activate these objects to 

gather and share data. The IoT allows objects to be sensed 

and controlled without any physical contact across existing 

network infrastructure, creating opportunities for more direct 

integration of the physical world into computer based 

systems. It improved efficiency, economic benefit and 

accuracy. When IoT is elevated with sensors and actuators, 

the technology becomes an instance of the more general class 

of cyber physical systems, which also encompasses 

technologies such as smart grids, smart cities, smart homes, 

and intelligent transportation. Through various embedded 

computing system all the thing is uniquely distinguishable but 

is able to associate within the existing Internet infrastructure. 

 
Most interestingly, these devices must be uniquely 

discovered. For unique discovery of the devices in a Network, 

they need to have unique essentially have IPv6 addressing 

scheme. All these devices have either fixed or Subnet masked 

IP addresses IP address. 

3) IoT Platforms: 

Wearable and Embedded are the two parallel technologies 

that developed by the IoT. Developers can build apps for 

custom Wearable devices like Peeble, Samsung Gear or can 

often create their own platform using embedded solution and 

then can develop app for that platform. 

4) Embedded Platform: 

Arduino is probably the best starting point for embedded 

based IoT. Basic Arduino boards don't come with Ethernet 

shield or Wi-Fi shield and for Arduino to be able to work as 

IoT device, their need to select Arduino with Ethernet shield 

or Wi-Fi shield. 

III. SYSTEM OVERVIEW 

A. Proposed Systems 

The system is a combination of hardware and software 

components. The hardware part consists of embedded system 

and software application designed using any one of the 

programming languages (Java, PHP). The application is 

hosted online and consists of a database in which readings 

from sensors are inserted. 

The soil moisture sensor measures the amount of 

soil moisture. A predefined range of soil moisture is set and 

can be varied with soil type or crop type. The block diagram 

of irrigation system is given below. It consists of a 

microcontroller ATmega328. This microcontroller contains 

the brain input pins of the controller. The water pump and the 

servo motor are interconnected with the output pins. If the 

moisture level is low as compared to predefined range, 

microcontroller sends the message about given condition of 

moisture level to the user through GSM module and then user 

decide to turn ON a pump or not through mobile. 

B. Hardware Requirements 

1) Arduino Uno: 

 
Arduino provides a platform to develop an environment that 

is an implements the Processing language[5]. Arduino 

combines Atmel microcontroller family with standard 

hardware into a board with inbuilt boot loader for plug and 

play embedded programming. Anyone can easily get the 

serial data from the board by using the IDE that has Serial 

Communication window. 

 
Arduino kit contains total 14 digital input & output 

pins, 6 analog inputs. It also consists of 16 MHz quartz 

crystal, USB connection, a power jack, reset button and an 

ICSP header.  This Arduino contains 14 digital pins with 5 

Volts and this pins can be used as an input or output, using 

some functions pinMode(), digitalRead() and 

digitalWritetin(). 

2) Soil Moisture Sensor: 

Soil moisture sensors, estimates the soil VWC (volumetric 

water content) based on the dielectric constant (soil bulk 

permittivity) of the soil. As the water content of the soil 

increases, its dielectric constant is also increases. This 

response is due to the dielectric constant of soil components, 

(including air) is much less than the water. It consists of a pair 

of to measure the resistance of the soil. Greater the resistance. 

To predict the electrodes and lowest the moisture content of 

the soil, dielectric constants are used. 
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3) GSM Module: 

Here we have used TTL SIM800 GSM module. The SIM800 

is a complete Quad-band GSM/GPRS Module. Customer can 

easily install or embedded this module. The SIM800 delivers 

GSM/GPRS 850/900/1800/1900MHz performance for voice, 

SMS, Data with low power consumption. The design of this 

SIM800 GSM Module is firmly packed and thin. It is easily 

available in the market or online from. The SIM800 GSM 

Module is small in size and also GPRS enabled which gives 

us TTL Output. 

4) Submersible Water Pump: 

Submersible Water Pump contains a tightly sealed motor 

close-coupled to the pump body. This device is submerged in 

the fluid to be pumped. Mostly this device used to control 

pump cavitations. Small Submersible water pumps push 

water to the surface as opposed to jet pumps having to pull 

water. Submersibles are more efficient than jet pumps. It is 

usually operated between 3v to 12v. 

 

 

5) Relay Circuit: 

The relay circuit consists of relay switch, diode and transistor 

as shown in figure. 18-24v DC solenoid valve is controlled 

by the relay circuit. The operating signal from controller to 

the base of transistor controls ON-OFF of actuators. The 

diode prevents the reverse flow of current in input end of the 

relay switch. At output end of relay switch a series connection 

of battery source and actuator. 

IV. CONCLUSION & FUTURE SCOPE 

A. Conclusion 

This project provides several benefits and can be operated 

with less human power. The system supplies water only when 

the moisture in the soil goes below the reference. Due to the 

direct transfer of water to the roots, water conservation takes 

place. Thus it makes the appropriate use of water resource 

which will help us to fight with the water scarcity problem 

and it also improve the health and life of plants. 

Hence the system is efficient and compatible to 

changing environment. This project can also be used to 

measure the loss of moisture in the soil over time due to 

evaporation and intake. The system is designed to work 

automatically and so, there is no need for any human 

intervention. This system will reduce the human power in 

gardening which will make the gardening automated. This 

system can also be used for the betterment of farmers by 

including the some more sensors which work over quality of 

soil and nutrients present in soil. 

B. Future Work 

 It is possible to pumping the water by solar energy. 

 In some food production, it will not be possible to use 

sensor technology. Because of excess water is needed for 

particular crops like Rice. For this we will have to adopt 

the Dual Tone Multi Frequency (DTMF) technology. 

Making use of DTMF we will be able to water the desired 

field in appropriate amount. 

 It is possible to use smoke sensor which is used to send 

the emergency information to user in case of fire in field 

or burning of motor. 
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