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Abstract— As water requirements is large for irrigation, So a 

smart irrigation system is needed. Which can save a lot of 

water around 80%in our country human population has been 

increasing at a fast rate and for their food need. Irrigation is 

an essential process that influences crop production. 

Generally farmers go to their agriculture fields frequently to 

check the moisture level of the soil and based on 

requirement water is pumped by motors to irrigate 

respective fields. Farmer need to wait for certain time period 

before switching off motor so that water is allowed to flow 

in sufficient quantity in all the fields. This irrigation method 

takes lot of time and effort particularly when a farmer need 

to irrigate more than one agriculture fields distributed in 

different geographical areas. This paper aims  to make a 

prototype for irrigation of the fields which will reduce the 

work load of the farmer, man power will be reduced and 

water will be efficiently used so the wastage of water will 

also reduce. Sensors like Soil moisture Sensor, Temperature 

Sensor and Humidity Sensor will be placed in the fields . All 

the Sensors will be connected to a Arduino board which will 

transfer all the data to Raspberry Pi wirelessly through 

Zigbee. The data will be stored in the Raspberry Pi locally 

and then the data will be transferred to the Server. A web 

page will be created and all the data of the Sensors will be 

seen on this page. 
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I. INTRODUCTION 

The continuous increase in food demand requires a rapid 

improvement in food production technologies. Food 

insecurity is a major challenge in developing countries. 

Global warming has led to climate changing thus rendering 

the rain fed agricultural systems unreliable. This has resulted 

on more land being put under irrigation to meet the food 

demand for the growing population. Irrigation is the process 

of artificial application of water to land to aid crops growth. 

It is mainly used during dry seasons or in dry areas where 

rainfall is scarce Within an agricultural environment, 

awareness has increased about implementing technology 

into the industry. Manual collection of data for desired 

factors can be sporadic, not continuous and produce 

variations from incorrect measurement taking. This can 

cause difficulty in controlling these important factor. 

II. IMPORTANCE OF IRRIGATION 

The rainfall of in our country depends on monsoons. 

Rainfall controls agriculture, but the agriculture is said to be 

“the gambling of the monsoon” as the monsoon rainfall are 

uncertain, irregular and uneven or unequal. So irrigation is 

essential for agriculture. 

In INDIA there are 80% of the total annual rainfall 

occurs in four months, i.e. from mid-June to mid-October. 

So it is very necessary to irrigation for farm field during the 

rest of the 

eight months. 

III. TYPES OF IRRIGATION 

A. Ditch Irrigation 

This is one of the earliest irrigation methods to be used. 

Ditches/trenches are dug out and crops are planted along the 

ditches in rows. 

B. Terrace Irrigation 

The land is shaped into steps. Crops are planted on the flat 

areas. Water flows down the steps watering each of the flat 

areas. This method is both time and labour intensive in 

building the terraces. 

C. Drip Irrigation 

This is one of the most effective and efficient method of 

irrigation as water is dripped at the crop root zone. The 

method saves water from runoff and evaporation. 

D. Sprinkler Irrigation 

This method uses overhead sprinklers. Each sprinkler 

irrigates a given area. During installation care should be 

taken to avoid over or under watering some areas. If poorly 

installed a lot of water is wasted via runoff Rotary Systems 

This is an improvement of sprinkler irrigation method where 

sprinklers are mechanically moving in a rotary/circular 

manner. This method is best suited for huge tracks of land. 

This method is more efficient than the basic sprinkler 

method 

IV. WHAT IS IOT? 

British entrepreneur Kevin Ashton first coined the term in 

1999 while working at Auto-ID Labs (originally called 

Auto-ID centers - referring to a global network of Radio-

frequency identification (RFID) connected objects) The 

Internet of Things (IoT) is the network of physical objects or 

"things" embedded with electronics, software, sensors, and 

network connectivity, which enables these objects to collect 

and exchange data. The Internet of Things allows objects to 

be sensed and controlled remotely across existing network 

infrastructure, creating opportunities for more direct 

integration between the physical world and computer-based 

systems, and resulting in improved efficiency, accuracy and 

economic benefit.  

V. SYSTEM COMPONENTS 

A. Raspberry Pi   

The Raspberry Pi is a small, powerful and lightweight ARM 

based computer which can do many of the things a desktop 

PC can do. The powerful graphics capabilities and HDMI 

video output make it ideal for multimedia applications such 

as media centers and narrowcasting solutions. The 
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Raspberry Pi is based on a Broadcom BCM2836 chip. It 

does not feature a built-in hard disk or solid-state drive, 

instead relying on an SD card for booting and long-term 

storage. The Raspberry Pi is a credit card sized computer 

based on a proprietary Broadcom processor that includes a 

700 MHz ARM11 processor. The 'B' Model of the Pi 2 has 1 

GB of on board RAM and 4 USB ports, 40 pin extended 

GPIO as well as on board video, audio and Ethernet 

adapters. Its "hard drive" is any standard (4 GB or larger) 

SD card, which plugs into the on board SD card socket. You 

power it with 5 volts, typically from a standard cell phone 

charger. The 'B' model costs $35. The somewhat less 

powerful 'A' model (256MB of RAM, 1 USB port, no 

Ethernet) costs $25. It is designed to run Linux, most 

commonly a variant of Debian that is called "Wheezy". The 

standard Wheezy distribution contains both a command line 

and a GUI user interface. The processor at the heart of the 

Raspberry Pi systemis a BroadcomBCM2836 system-on-

chip (SoC) multimedia processor. This means that the vast 

majority of the system’s components, including its central 

and graphics processing units along with the audio and 

communications hardware, are built onto that single 

component hidden beneath the 256 MB memory chip at the 

centre of the board 

B. Arduino  

The Uno is a microcontroller board based on the 

ATmega328P. It has 14 digital input/output pins (of which 6 

can be used as PWM outputs), 6 analog inputs, a 16 MHz 

quartz crystal, a USB connection, a power jack, an ICSP 

header and a reset button. It contains everything needed to 

support the microcontroller; simply connect it to a computer 

with a USB cable or power it with a AC-to-DC adapter or 

battery to get started. Uno" means one in Italian and was 

chosen to mark the release of Arduino Software (IDE) 1.0. 

The Uno board and version 1.0 of Arduino Software (IDE) 

were the reference versions of Arduino, now evolved to 

newer releases. The Uno board is the first in a series of USB 

Arduino boards 

C. Zigbee 

ZigBee is an IEEE 802.15.4-based specification for a suite 

of high-level communication protocols used to create 

personal area networks with small, lowpower digital radios. 

The technology defined by the ZigBee specification is 

intended to be simpler and less expensive than other 

wireless personal area networks (WPANs), such as 

Bluetooth or Wi-Fi. Applications include wireless light 

switches, electrical meters with in-home displays, traffic 

management systems, and other consumer and industrial 

equipment that requires short-range low-rate wireless data 

transfer. Its low power consumption limits transmission 

distances to 10–100 meters line-of sight, depending on 

power output and environmental characteristics. ZigBee 

devices can transmit data over long distances by passing 

data through a mesh network of intermediate devices to 

reach more distant ones. ZigBee is typically used in low data 

rate applications that require long battery life and secure 

networking (ZigBee networks are secured by 128 bit 

symmetric encryption keys.) ZigBee has a defined rate of 

250 kbit/s, best suited for intermittent data transmissions 

from a sensor or input device. 

 

D. Temperature Sensor 

The LM35-series devices are precision integrated-circuit 

temperature sensors, with an output voltage linearly 

proportional to the Centigrade temperature. The LM35 

device has an advantage over linear temperature sensors 

calibrated in Kelvin, as the user is not required to subtract a 

large constant voltage from the output to obtain convenient 

Centigrade scaling . The LM35’s low output impedance, 

linear output, and precise inherent calibration make 

interfacing to readout or control circuitry especially easy. It 

can be used with single power supplies, or with plus and 

minus supplies 

1) Features 

 Calibrated directly in ˚ Celsius (Centigrade) 

 Linear + 10.0 mV/˚C scale factor 

 0.5˚C accuracy guaranteeable (at +25˚C) 

 Rated for full −55˚ to +150˚C range 

 Suitable for remote applications 

 Low cost due to wafer-level trimming 

 Operates from 4 to 30 volts 

 Less than 60 µA current drain 

 Low self-heating, 0.08˚C in still air 

 Nonlinearity only ±1⁄4˚C typical 

 Low impedance output, 0.1 Ω for 1 mA load 

E. Soil 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, 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. 

F. Humidity Sensor 

This sensor includes a resistive-type humidity measurement 

component and an NTC temperature measurement 

component, and connects to a high performance 8-bit 

microcontroller, offering excellent quality, fast response, 

anti-interference ability and cost-effectiveness. Each DHT11 

element is strictly calibrated in the laboratory that is 

extremely accurate on humidity calibration. The calibration 

coefficients are stored as programmers in the OTP memory, 

which are used by the sensor’s internal signal detecting 

process. The single-wire serial interface makes system 

integration quick and easy. Its small size, low power 

consumption and up-to-20 meter signal transmission making 

it the best choice for various applications, including those 

most demanding ones. The component is 4-pin single row 

pin package. It is convenient to connect and special 

packages can be provided according to users’ request laity 

and cost effectiveness. 

VI. PROPOSED SYSTEM 

The block diagram shows how the system is going to be 

implemented. The sensors i.e Moisture Sensor, Humidity 

Sensor and Temperature Sensor are placed in the field and 

are interfaced with the Arduino board . The data sensed by 

the Sensors will be collected by Arduino Board and with the 

help of Zigbee they will be transferred to the Raspberry Pi 

placed somewhere near the field . The data will be stored 
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locally in the memory card of the Raspberry Pi. The data 

now from the Raspberry Pi will be transferred to the cloud 

in our case Amazon Server . A web is created where by 

simply login will show all the data on the page. 

 
Fig. 1: Block Diagram 

 
Fig. 2: Sensors Interfaced with Arduino Board 

This is the setup of the Sensors interfaced with 

Arduino and Zigbee. Sensors include Temperature, 

Humidity, Moisture. This Setup will be placed in the fields 

that will detect the aspects of the field namely temperature, 

humidity and moisture. 

 
Fig. 3: Output of Sensors on terminal 

This is the output of the Sensors that we can see at 

the serial monitor. The output shows the values of 

temperature, Humidity and Moisture.   

 
Fig. 4: Login of Raspberry Pi using Putty Software 

The fig shows the Login page of the Raspberry Pi 

using the Putty Software. After login we can receive the data 

of the field from the Zigbee receiver and the data that is 

transmitted by the transmitter Zigbee 

 
Fig. 5: Layout of the home page 

The figure shows the Layout of the the web page. 

The web page is created by PHP programming. The data 

received will be seen on the page from anywhere with a 

internet access and decision for irrigating the field can be 

taken. 

 
Fig. 6: Web Page showing Results 

The IP is generated and after Login, we can see the 

data that we have considered for monitoring the Fields. The 

data will be stored on the Server. 

VII. CONCLUSION AND FUTURE SCOPE 

Finally a prototype is created which helps to irrigate the 

fields. Sensors are connected to the Arduino board and the 

data with the help of Zigbee Transmitter will send the data 

to the Raspberry Pi. On the other side the Receiver The 

Receiver Zigbee will receive the data Stored locally on the 

Raspberry Pi and it will upload on the web page and will 

store on the Cloud. So the decision regarding Irrigating the 

Field can be taken from anywhere with the help of Internet 

Access. 

The future scope of this work is that after some 

period of time a data base can be created with the help of all 

the data and precise decision regarding Irrigating the field 

and in what amount the water is to be given for different 

crops according to their needs.   
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