® International Journal of e-ISSN: 2348-6848

= p-1SSN: 2348-795X
=~ Researchavailable at Volume 05 Issue 12

ITR https://edupediapublications.org/journals April 2018

IOT based smart Irrigation system

S.KINNERA, B. ANUSHA
IM- Tech, Department of ECE, ASR College of Engineering
2Assistant Professor, Department of ECE, ASR College of Engineering

ABSTRACT: Automation of farm activities can transform agricultural domain from being manual
and static to intelligent and dynamic leading to higher production with lesser human supervision.
This paper proposes an automated irrigation system which monitors and maintains the desired
soil moisture content via automatic watering. Aurduino platform is used to implement the control
unit. The setup uses soil moisture sensors which measure the exact moisture level in soil. This
value enables the system to use appropriate quantity of water which avoids over/under irrigation.
IOT is used to keep the farmers updated about the status of sprinklers. Information from the
sensors is regularly updated on a webpage through which a farmer can check whether the water
sprinklers are ON/OFF at any given time. Also, the sensor readings are transmitted to a Thing
speak channel to generate graphs for analysis.
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Introduction:

Agriculture is the unquestionably the largest livelihood provider in India. With rising population,
there is a need for increased agricultural production. In order to support greater production in
farms, the requirement of the amount of fresh water used in irrigation also rises. Currently,
agriculture accounts 83% of the total water consumption in India. Unplanned use of water
inadvertently results in wastage of water. This suggests that there is an urgent need to
developsystems that prevent water wastage without imposing pressure on farmers. Over the past
15 years, farmers started using computers and software systems to organize their financial data
and keep track of their transactions with third parties and also monitor their crops more
effectively. In the Internet era, where information plays a key role in people's lives, agriculture is
rapidly becoming a very data intensive industry where farmers need to collect and evaluate a
huge amount of information from a diverse number of devices (eg., sensors, faming machinery
etc.) in order to become more efficient in production and communicating appropriate information
With the advent of open source Arduino boards along with cheap moisture sensors, it is viable to
create devices that can monitor the soil moisture content and accordingly irrigating the fields or
the landscape as a when needed. The proposed system makes use of microcontroller
MEGAZ328P on arduino uno platform and 10T which enable farmers to remotely monitor the
tatus of sprinklers installed on the farm by knowing the sensor values thereby, making the
farmers' work much easier as they can concentrate on other farm activities. Internet of Things
represents a general concept for the ability of network devices to sense and collect data from the
world around us, and then share that data across the Internet where it can be processed and
utilized for various interesting purposes.Internet of Things is very quickly becoming a reality.
We can see the proof of it around us. Our devices are getting smarter each day from smartphones
to smart TV to smart car to Smart Kitchen. Everything is now getting connected to Internet.
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Internet of Things (IoT) describes a network of physical objects that connect to each other
through the internet. Objects or ‘things’ can transfer information wirelessly without requiring
human interaction. A ‘thing’ can be any object that can be assigned an IP address and provided
with the ability to transfer data over a network. A Thing, in the Internet of Things, can be a
person with a heart monitor implant, a farm animal with a biochip transponder, an automobile
that has built-in sensors to alert the driver when tire pressure is low -- or any other natural or
man-made object that can be assigned an IP address and provided with the ability to transfer data
over a network. These devices collect useful data with the help of various existing technologies
and then autonomously flow the data between other devices. Current market examples include
smart thermostat systems and washer/dryers that utilize Wi-Fi for remote monitoring. Internet of
Things or 10T is an architecture that comprises specialized hardware boards, Software systems,
web IJSER International Journal of Scientific & Engineering Research Volume 8, Issue 5, May-
2017 45 ISSN 2229-5518 IJSER © 2017 http://www.ijser.org APIs, protocols which together
creates a seamless environment which allows smart embedded devices to be connected to
internet such that sensory data can be accessed and control system can be triggered over internet.
Also devices could be connected to internet using various means like WiFi, Ethernet and so on.
Furthermore devices may not need to be connected to internet independently.

Proposed method:

TRANSDUCERS:

A transducer is a device which measures a physical quantity and converts it into a
signal which can be read by an observer or by an instrument. Monitoring and controlling of a
greenhouse environment involves sensing the changes occurring inside it which can
influence the rate of growth in plants. The parameters which are of importance are the
temperature inside the greenhouse which affect the photosynthetic and transpiration
processes are humidity, moisture content in the soil, the illumination etc. Since all these
parameters are interlinked, a closed loop (feedback) control system is employed in
monitoring it. The sensors used in this system are:

1. Soil Moisture Sensor
2. Light Sensor (LDR)
3. Humidity Sensor

4. Temperature Sensor

SOIL MOISTURE SENSOR

Features of the Soil moisture sensor:

1. The circuit designed uses a 5V supply, fixed resistance of 100Q, variable resistance
of 10KQ, two copper leads as the sensor probes, 2N222N transistor.
2. It gives a voltage output corresponding to the conductivity of the soil.
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3. The conductivity of soil depends upon the amount of moisture present in it. It
increases with increase in the water content of the soil.
4. The voltage output is taken at the transmitter which is connected to a variable
resistance. This variable resistance is used to adjust the sensitivity of the sensor.
LIGHT SENSOR
Light Dependent Resistor (LDR) also known as photoconductor or photocell, is a
device which has a resistance which varies according to the amount of light falling on its
surface. Since LDR is extremely sensitive in visible light range, it is well suited for the
proposed application.

Light Dependent Resistor

HUMIDITY SENSOR
The humidity sensor HIH4000, manufactured by Honeywell is used for sensing the
humidity. It delivers instrumentation quality RH (Relative Humidity) sensing performance in a
low cost, solder able SIP (Single In-line Package). Relative humidity is a measure, in
percentage, of the vapour in the air compared to the total amount of vapour that could be held
in the air at a given temperature.

HIH-4000-001 Humidity Sensor

TEMPERATURE SENSOR

National Semiconductor’s LM35 IC has been used for sensing the temperature. It is
an integrated circuit sensor that can be used to measure temperature with an electrical output
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proportional to the temperature (in 0C). The temperature can be measured more accurately
with it than using a thermistor. The sensor circuitry is sealed and not subject to oxidation, etc.

+Ve Vout GHD

Fig. 4.6 LM35 temperature sensor

10T:

The Internet of things (IoT) is the network of physical devices, vehicles, home appliances and
other tems embedded with electronics, software, sensors, actuators, and connectivity which
enables these objects to connect and exchange data. Each thing is uniquely identifiable through
its embedded computing system but is able to inter-operate  within the
existing Internet infrastructure.

The figure of online capable devices increased 31% from 2016 to 8.4 billion in 2017. Experts
estimate that the 10T will consist of about 30 billion objects by 2020. It is also estimated that the
global market value of 10T will reach $7.1 trillion by 2020.

The 10T allows objects to be sensed or controlled remotely across existing network
infrastructure, creating opportunities for more direct integration of the physical world into
computer-based systems, and resulting in improved efficiency, accuracy and economic benefit in
addition to reduced human intervention. When loT is augmented 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, virtual power plants, smart homes, intelligent
transportation and smart cities.

"Things", in the loT sense, can refer to a wide variety of devices such as heart monitoring
implants, biochip transponders on farm animals, cameras streaming live feeds of wild animals in
coastal  waters, automobiles  with  built-in  sensors, DNA analysis devices for
environmental/food/pathogen monitoring, or field operation devices that assist firefighters
in search and rescue operations. Legal scholars suggest regarding "things" as an "inextricable
mixture of hardware, software, data and service".

These devices collect useful data with the help of various existing technologies and then
autonomously flow the data between other devices.
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Proposed method:

The system is a combination of hardware and software components. The hardware part consists
of embedded system and software is the webpage designed using PHP. The webpage is hosted
online and consists of a database in which readings from sensors are inserted using the hardware.
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Figure 1: Overall Engineering Design

Moisture Sensing Section

Two YL-69 soil moisture sensors along with LM393 comparator modules were placed in
different soil conditions for analysis. The sensor YL-69 is made up of two electrodes. It reads the
moisture content around it. A current is passed across the electrodes through the soil and the
resistance to the current in the soil determines the soil moisture. If the soil has more water
resistance will be low and thus more current will pass through.

On the other hand when the soil moisture is low the sensor module outputs a high level of
resistance. This sensor has both digital and analogue outputs. Digital output is simple to use but
is not as accurate as the analogue output. Since the Atmega 328P-PU microcontroller used for
the Arduino Uno contains an onboard 10-bit 6-channel analog-to-digital (A/D) converter, the

Available online:https://edupediapublications.org/journals/index.php/lIJR/  page |4553



https://edupediapublications.org/journals
https://edupediapublications.org/journals/index.php/IJR/

i e-1SSN: 2348-6848
— ® International Journal of 5-ISSN. 2345.795X
Researchavailable at Volume 05 Issue 12

IR https://edupediapublications.org/journals April 2018

analog input pin of Arduino can read analog signals being sent from the sensor and return binary
integers from 0 to 1023. Greater amount of output implies lesser moisture content.

Control Section
Information from the sensors is transmitted to the arduino board. The arduino board consists of
microcontroller ATMEGAS328P which is responsible for controlling the switching on/off of the
motor on which water sprinklers can be attached. Sensor values from arduino are transmitted to
the GSM-GPRS SIM900A modem. A sim with 3G data pack is inserted into this modem which
provides IOT features to the system. Values are further transmitted 10T section through the
modem.
The GSM modem is a highly flexible plug and play quad bandSIM900A GSM modem for direct
and easy integration to RS232 applications. It Supports features like Voice, SMS, Data/Fax,
GPRS and integrated TCP/IP stack. The tx and rx pins from arduino are connected to the rx and
tx of GSM modem respectively.

IOT Section

This section comprises of a webpage which displays the current water sprinkler status i.e. on or
off and a button which redirects the user to a thing speak page which graphically depicts the
sensor values.

METHODOLOGY
Water sprinkler control was achieved by setting a threshold value at which irrigation should
begin. When the sensors detect moisture content before the threshold, the sprinklers are switched
on till the soil is completely moist. Figure 5 shows the flow chart of the system.

Results:
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Conclusion:

A system to monitor moisture levels in the soil was designed and the project provided an
opportunity to study the existing systems, along with their features and drawbacks. The proposed
system can be used to switch on/off the water sprinkler according to soil moisture levels thereby
automating the process of irrigation which is one of the most time consuming activities in
farming. Agriculture is one of the most water-consuming activities. The system uses information
from soil moisture sensors to irrigate soil which helps to prevent over irrigation or under
irrigation of soil thereby avoiding crop damage. The farm owner can monitor the process online
through a website. Through this project it can be concluded that there can be considerable
development in farming with the use of IOT and automation. Thus, the system is a potential
solution to the problems faced in the existing manual and cumbersome process of irrigation by
enabling efficient utilization of water resources.
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