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Abstract: Water management systems to be efficient is a major
concern in many agricultural field. This paper deals with the
control of an irrigation system by designing the variable rate
irrigation with the help of a wireless sensor network, and software
for real-time in-field sensing are implemented . This irrigation
system is made of two various sensors and a micro-controller unit
with an embedded cloud communication module. The
communication among the sensors, microcontroller, and farmer is
established by their respective Login I1D using Internet of Things
(IoT). In this paper the farmer can communicate to thisirrigation
system through android mobile application. The farmer can check
the status of their land at any time using the app or webpage.

Keywords. 10T, sensing, monitoring, controlling action,
reporting, Android Application, water level monitoring.

I. INTRODUCTION

Agriculture plays aimportant role in all part of the India
Dueto sudden changein climate and lower rainfall in all over
India, the scope of agriculture become down. Without
wasting the water, cultivation should yield maximum. In
traditional method, the land get irrigated with excess amount
of water than the crop needs. The wastage of excesswater can
be overcome by modern irrigation system such as drip
irrigation, sprinkle irrigation etc. But this smart irrigation
system can overcome the wastage of excess water through
manual operation ie., offers aflawless operation inirrigating
the land. Thedesign and implementation of a clever
irrigation gadget were broadly settled in different situations
and most reliable price performance on the electric gadget. In
reality, the clever irrigation device has extra benefits than the
conventional techniques of irrigation. It uses helpful
technology and assists the farmers, to irrigate and feed the
crops with correct quantity of water and needed fertilizers to
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the crops. The implementation of asensible irrigation system
in avery land is simple and therefore the value to put in is
additionally less. In this system we need of soil sensors,
according to the size of the agriculture land. With the various
soil sensors reading, the land can be irrigated equally by
avoiding the problems like wastage of water and unequal
irrigation. Equally irrigated land are monitored and
controlled by remote operating system. The various mode of
operations can be achieved through the android mobile
application. It has microcontroller, and a bi-directional
communication link. 1oT plays a important role for the
communicating the system and farmers. The user interface is
provided to them by the utilization of Android Mobile
Application. The most contribution of this paper isto develop
hardware and software for the farmer’s irrigation system. The
Proposed system of this paper is to eliminate the manual
operation and to implement an entire automatic irrigation
system. This system requires additional sensors with respect
to the size of the farmer’s land. By the implementation of this
system, the farmers can able to know about their crops health
in all seasons by login with their respective user id into the
mobile app to check the status of their irrigation system. In
case of power cut, the system can connect to a mini up
because the system consumes only less power or once the
power reconnects, the system will automatically connects to
the Wi-Fi and starts operating automatically. The values from
the sensors are sent to the microcontroller. The
microcontroller will send thisinformation to the cloud which
is connected to the mobile app. After comparing the values
with the reference values, the error signa is generated which
is sent to the mobile app and the webpage. Through this, the
farmers can check the status of the irrigation system remotely
by proper checking the volume of water and quantity of
fertilizersthat arereally required by the crops by utilizing this
system, the farmers can yield amost quantity of product with
low quantity of investment, water and fertilizers.

Il. LITERATURE SURVEY

This paper related work has done uniquely by two different
ways, for example, one is physically and the aternate one is
either mechanically or semi mechanically. The smart way
systemsembody |oT and the normal system. Name itself says
loT described project[1] has been introduced to irrigate the
field by fully automatic by using gsm. The GSM module is
used to control theirrigation system by sending text messages
and alert messages from the module for a flood control
system. Then, it is overcome by [2] consists of a water flow
level sensor which is used to measure and monitor the flow
level of water in the drip irrigation pipe lines to minimize the
excess of water by enhancing the
plant growth.
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But for wheat and paddy fields always having excess of water
in the field. Nitrogen in percolation water is used in paddy
and wheat fields’ soil to predict rice and wheat rotation.

And another take a advantage for this one by detect a disease
in nutrient growth and how far its growth rate [3] such other
things will be same asthat of[2].

Someone developed in more way as mobile app by
integrated with 10T to monitor and controlling the irrigation
[4].The system developed by [5] will not notify the required
amount of fertilizer to the farmer. Mobile app is not provided
for the framers for ease of use. The developed system [6]
requires human power to irrigate the garden and it will not
notify the farmer with proper notifications about the crops or
plants. [7] hasinterfaced the sensors with the microcontroller
with wireless communication. If the sensor disconnects due
to power failure, again it cannot connect to the system
automatically. In order to control the usage of water
resources for irrigation, this [8] proposes the design of an
automated organic irrigation system in controlling and
properly alocating the available water resources for the
irrigation system and available electricity for the use of the
pump. It deals with the overview of the smart irrigation
software devel opment[9]. [10] Deals with the smart irrigation
system with microcontroller isintegrated with raspberry pi to
transfer the data. It also deals with the smart irrigation
system [11] with water efficiency to reduce wastage of
water.[12] |saso same but its disadvantage is fully manually
controlled system. [13] Involves a wireless short distance
mesh network to collect the sensor parameters to make a
decision for the irrigation system development. The mesh
network consists of Xbee module which is used to transfer
data in the means of radio frequency. The Xbee in module
provides only a short distance network transmission since
thereis no proficiency for satellite network system.The fuzzy
logic is complicated than our system and this system requires
more manual operations [14].Here the systems are connected
with lan network so it requires long cables to transmit the
data from the field to the controller. And this system will not
notify or indicate any operation to the farmer [15].

I11. PROPOSED METHODOLOGY

. Cloud .
Storage

P
( Motor
Pump

Fig.1.Block diagram

A. REGISTRATION AND INSTALLATION

The Smart irrigation system can be coupled with the
present irrigation system. An android application will be
given to the farmers .The following steps to register and
install is given below:

DHT11 Sensor
(Temperature
&
Humidity)

Microcontroller

(Node MCU)

Soil Moisture
Sensor

(i) Farmer’s name are recorded with their User ID and
password along with other mandatory details through sign in
page in the android application.
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(i) Then the user are going to be mapped to their login id by
employing a distinctive code within the system.

(iii) Now the farmers can sign in with their id and password
to verify the status of their field.

(iv) Suppose the famer has more than one agricultural field
and irrigation system, they can attach all the system to any
one of their loginid.

(v) The list of al the system belonging to a person can be
displayed in the account page of the person.

(vi) The farmer can nominate any display system to monitor
and control.

(vii) However, the farmer will be notified with the help of
notification for al activities in the field by this proposed
system.

Theinstallation cost might be low and it is simple to layout
the design and implement as per the requirement of the
agricultural field.

B. MODESOF OPERATION

The Smart irrigation system can be used to operate in two
different modes of operation ie.,, semi-computerized and
absolutely automatic. Farmers can pick any one mode of
operation with the help of their login id in the android
application and can al so switch the operating mode during the
progress. In semi-computerized mode, the farmers need to
verify the status of their agricultural field and need to run the
irrigation system manually and the system becomes turned
off when the water is distributed equally to the field. In
completely automated mode, the device might be monitoring
the farmer’s field for 24*7 and begins irrigating when the
water and fertilizer were needed to the crops.

C. WORKING

The Smart irrigation system consists of two units - Sensor
units and a controller with communication unit. The Sensor
unit includes sensors like soil moisture sensor, temperature
and humidity sensor, etc. The soil moisture sensor sense the
field and measures the analog signals by calculating the
electrical resistancein the field. Thisresistance value decides
the soil whether it iswet or dry. If thisresistance valueislow
then the soil iswet and if this resistance value is high then the
soil isdry. The electrical resistance from the sensor can be a
continuous analog signal. These signals from the sensors
should be sent to the microcontroller (Node MCU) in the
form of digital signals. Here, the analog to digital converter
are used for converting the signals. The temperature and
humidity sensor values straightly fed into the microcontroller

' ST -
Fig.2. Prototype of Smart Irrigation System with
Monitoring And Controlling Using 10T
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The microcontroller can send the information to the cloud
which is acquired from the moisture sensors for storing and
processing. The values sent from the microcontroller are
going to be processed with the reference values of a particular
crop variety that the farmer cultivating presently. The sensors
value will be updated to cloud database continuously for data
processing. After processing the signals, an actual signal will
be sent to the NODE M CU with the knowledge regarding the
crops by artificia intelligence (Al).The microcontroller
transfers the data information obtained from the sensor units
to both the mobile app and webpage. The farmer will be
given with an android mobile application with their login id
and password so they can monitor and manage the irrigation
system anytime and anyplace.

Fig.3. Water sprinkler attached to the motor of Smart

Irrigation System with Monitoring and Controlling Using
loT.

IV. RESULT AND DISCUSSION

The Proposed system is tested in a prototype model with
small agricultural land. This system is compared with
traditional system and observed that the proposed system is
working better. The wastage of excess water in traditional
system has been triumph over by using proposed system. Itis
also demonstrated that the proposed system can work
excellent in all modes of operation. The modes are set as per
the user’s preference. The farmers are get alerted with the
condition of the crops, quantity of water and fertilizers
required to yield for maximum growth.

V. CONCLUSION

This system has reduced the wastage of water and enlarges
the crop growth rate with low quantity of manures. 10T and
android application makes the farmers to notify
approximately the condition of the crops, required quantity of
water for crops and required fertilizersto thefield to keep the
crop health. The communication between the user and system
can be achieved remotely. Farmers can change the mode of
operation at any instant of time from everywhere. A single
farmer can verify dl the field are connected to hislogin id.
This system decreases man strength in the agriculture field.
The farmers can easily monitor and manage the irrigation
system with the mobile app and webpage provided to them.
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