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ABSTRACT

The greenhouse based modern agriculture indu:
are the recent requirement in every part of agtice
in India. In this technology, the humidity a
temperature of plants are precisely controlled.

tothe variable atmospheric circumstances tfF
conditions sometimes may vary from place to plax
large farmhouse, which makes very difficult
maintain the uniformity at all the places in !
farmhouse manually. It is observed that for thet
time an android phoneentrol the Irrigation systen
which could give the facilities of maintaining uoim
environmental conditions are proposed. The And
Software Development Kit provides the tools
Application Programmable Interface necessary
begin developmg applications on the Andro
platform using the Java programming langu:
Mobile phones have almost become an integral e
human life serving multiple needs of humans. ~
application makes use of the GPRS [General Pz
Radio Service] feature ohobile phone as a solutit
for irrigation control system.GSM (Global System
Mobile Communication) is used to inform the u
about the exact field condition. The information
passed onto the user request in the form of .

Keywords. GSM module (mobile), Android, SMS,
automatic irrigation, microcontroller, Temperature
sensor, soil moisture sensor, regulated power supply.

. INTRODUCTION:

Irrigation is a scientific process ofifactally
supplying water to the land or soil that ising
cultivated. Traditionally in dry regions having oo
little rainfall water had to be supplied tdhe
fields either through canals or hand pumpse
wells. Conventional irrigation methods had se\
problems such as increasa workloacoff arm
labor and often it lead to problem such over

irrigation or undeirrigation, and leaching of so
Develop android based automatic Farming sy
capable of controlling mar-electrical appliances in
an irrigation orfield using android platform  witt
a mobile handset, where data transmission iseck

wirelessly. That's why design Wirele
transmission media using \Fi transceivers and its
interfacing peripherals for wireless da
commurcation between Mobile Handset &

appliances is our need. Hence to create a datalb:
user interface in order to characterize the ele
signals to atomize farming system. And todley
the GUIinterface to monitor and change the cut
status of field on any android smart phones. Anc
important point is not only monitor the temperat
and maintain moisture level in the field for prog
growth of plants but also save water, Energy
man power in the agriculture Sector. we design
such a system that will be efficient areffort
reducing of the farmer. Hence we design

System  which is operated manually as wel
automatically from remote locations by us
Android.

The GSM based irrigation sem [Fig.1] may offer
users the flexibility to regulate and control -
operations of their irrigation systems with lit
intervention to reduce runoff from over watering

improvement in crop yield. This enables users ke

advantage of the globallyegdloyed GSM network
with its low SMS service cost to use mobile phc
and simple SMS commands to manage their irrige
system. It will be possible for users to use SM¢
monitor directly the conditions of their farmlar
schedule the water needs ofops, automatically
control watering, and set control operatio
conditions in accordance with the water need:
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crops. This will help minimize overwatering and !
production cost. Drip irrigation is artificial medt of
supplying water to the roots d¢le plant. It is als
called micro irrigation. In past few years thereai
rapid growth in this system.

Fig.1l: GSM based automatic irrigation control
system

. Android Architecture

Android is a mobile operating system that is base
a modified version fo Linux. It was originally
developed by a start upf the same name, Androi
Inc. In 2005, as part of its strategy to enterrtiabile
space, Googlgurchased Android and took over
development work (as well as its developmr
team).The followingFig.2 shows the majc
components of the Android operating system.
main advantage of adopting Andrag tha it offers a
unified approach to application development andt i
applications should be able to rion numerous
different devices, as long as thevides are powere
using Android Applications These are applicatiol
written in Java. Some of basic applications incl
calendar, email clientSMS program, maps, makit
phone calls, accessing the Web browser, acce
your contacts list and others.

Application Framework:
This is the skeleton or framework which all andr

GSM:
The Global System for Mobile Communication i
standard set developed by theEuropean

TelecommunicationsStandards Institute (ETSI)
describe technologies (2G and &

Libraries:

This layer consists of Android libraries written @)

C++, and used by various systeiThese libraries tell
the device how to handle different kinds of datd

are exposed to Android developers \VAndroid

Application framework. Some of the libraries
include media, graphics, 3D, SQL, web brow

library etc.The Android runtime layer which includ
set of core java libraries and DVM (Dalvik Virtu
Machine) is also located same laye

Runtime Android:

This layer includes set of basebraries that are
required for java libraries. EvelAndroid application
gets its own instance of DVM. Dalvik has be
written so that a device can run multiple V
efficiently and it executes files in executable €xp
optimized for minimum memor

Applicatinms

IHIME CONTACTS PHCSE BRIFWSER ..

Application Framework
ACTIVITY MakaGER WiIKDOW MASAGER  CONTENT PROVIDER  VEEW RYSTEM

PACKAGE MANAGCEN  TELEPEONY MASALER RESOURUCE SMASALER LOHCATION MANACER
NOTIFRECAT IR MANALER

Libraries Andlmid Hunlime

SUHFACE MANAGER  MEDRI FRAMEWDEK . 308 e CTME LIERAHIES

OFEN GLES FREE TYPE WEBKIT e VIR VIR TUAL MACHINE

SLL L1 (118

Linus Kernel

DFLAY DRIVER CAMERA DRIVER  FLASH MEMORY DRIVER BESDER {IPC) BRIVER

EEVIFAD DRIVER Wik BHIVER WL DRIVER FIRWER MANACEMENT

Fig.2: Androad Architecture

Kerne Linux:
This layer includes Android’s memory managern
programs, security settingspower management

developers have to followrhe develope can access goftware and several drivers for hardware, fileterye

all framework APIs an manage phone’s b
functions like resourcallocation, switchin between
processes or programs, telepboapplications, an
keeping track of the phongxhysical locatio.

access, networking and intproces communication.
The kernel also acts as an abstraction between
hardware and the rest of the software s
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[11.  GSM Based Irrigation Control System

The connections between the two mobiles are |
using GSM. The GSM module andicrocontroller
are connected using UART (universal asynchron
receiver / transmiér). When the moisturesensor
senses the lownoisture content of the soll, it gives
signal to the microcontroller. The microcontrol
then gives a signal time called mobile (which is ke
in the auto answering mode). The called mao

activates the buzzer.
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Fig.3: Block Diagram of the Imgation Control System

Therefore when calling mobile calls, that buzze
heard indicating the valve needs to be opBy

pressinghe button in the called function, the signe
given back to the  microcontroller. T

microcontroller givessignal to the valves whic
causes it to get open. The water is given to té ob
the plant drop by drop, amihen the moisture conte
becomes sufficient, the sensor senses this ang

back the signal to thépplications microcontrolle

and the buzzer becomes off. Then by sing the
button in the calling function again, tvalve is made
off. The power supply needed by the controll
system is +5V. The entire unit is as shown in £

An UART is responsible for performing the main t
in serial communications with comprs. The device
changes incoming parallel information to serialac
which can be sent on a communication liA second
UART can be used to receive tidormation. Thi

UART performs all the tasks, timing, parity cheaki

etc. needed for the communicatiohhe only extra
devices attached are line driver chips capable
transforming the TTL level signals to lirvoltages
andvice versa. The Microcontroller ARM7 structt
is a general purpose 2t microprocessor, whic
offers high performance and very low pow

consumption. The ARM architecture is based

Reduced Instructio®et Compute (RISC) principles,
and the instruction set and related decode meahk

are much simpler thathose o micro programmed
Complex Instruction Set @nputers Ce be used to
control water flow.

V.  Structureof GSM Module

At present the GSM module is used for Ren
Control activities such as Gate ContrTemperature
Control etc. GSM/GPRS module consists of
GSM/GPRS modem assembled together with pc
supply circuitand communication interfaces (like -

232, USB) forcomputer. Th MODEM is the soul of
such modules. They generate, transmit or decode
from a cellular networ, for establishing
communication between the cellular network and
computer. Theseare manufacture for specific
cellular network (GSM/UMTS/CDMA) or specifi
cellular data standal
(GSM/UMTS/GPRS/EDGE/HSDPA) or technolo
(GPS/SIM). They use serial communication

interface withthe user and need Hayes compatible
(Attention) @mmands for communication with t
computer &ny microprocess or microcontroller
system).

An RS232 port was once a standard feature

personal computer for connections imodems,

printers mice, data storage, -interruptible power

supplies, and other peripheral devices. However

limited transmissionspeed, relatively large volta

swing, and large standard connectors motiv

development ofthe universe serial bus which has
displaced R232 from most of its peripheral interfa

roles. Many modern persoi computers have no RS-
232 ports and must use an external converte

connect to oldemperipherals. Son RS-232 devices
are still found especially in industrial machines

scientific instruments.
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Fig.4: G5M module structure
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Liquid/moisture sensor and precision centigrade

temperature sensors

Detects presence of liquid or moisture between

wire leads and gives active High outgThe exposed
wire is porous; therefore it allows transmission
water vapors into the sensor. These exposed are
engineeredrery thinly. Therefore the sensor respo
very rapidly to changes in applied moisture, t
when being dried (on process stapl and wilen

called into action if there is moisture ingressoirat
process.

These are the types of sensors mainly use

» Interfacing with Microcontroller to detect liqu
levels.

Moisture detection for automatic watering
plants.

Liquid level detection by ptihg multiple probe:
at each liquid level.

>

>

Another important feature of this circuit is indioct
of Precision Centigrade Temperature Sens
TheLM35 is an integrated circuit sensor that car
used to measure temperature with an electoutput
proportional to the temperature (in °C). With |
LM35, temperature can be measured mare accur
than usinga thermostat. The sensor circuitry is sei
and not subject to oxidation.

Fig.5: Moisture Sensor
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Fig.6: Precision Centigrade Temperature Sensors
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Water level indicator

The model consists of a series of tanks arrange
below the other. The volume of the tanks in
descendingorder. Water flows from the top tau
through outlets at the bottom. Three tanks or tr
levels choserfor the model is the optimum numk
required to analyze the effect of top down anddro
up controls.

Fig7: Water level imdicator

V. Softwar e | mplementations

Android Softwar e development kit

Android software development is the process
which new applications are created for ‘Android
operatingsystem. Applications are usually develoj
in the Java programming language usingAndroid
Software Development Kit. The Android softwa
development kit (SDK) includes a comprehensive
of developmenttools. These include a debugg
libraries, a hadset emulator based on QEN
documentation, sampleode, and tutorials. The SC
also supports older versions of the Android platfi
in case developers wigb target their applications
older devices. Development tools are download
components, so aftesne ha downloaded the latest
version and platform, older platforms and tools

also be downloadeidr compatibility testing. Android
applications are packaged in.apk format and st
under /data/app folder ahe Androic OS (the folder
is accessile only to the root user for secur
reasons). APK package contains.diles (compiled
byte code files called Dalvik executable), resot
files, etc...

VI.  Conclusions

Irrigation has been the backbone of hur
civilization since man has started agricul. As the
generatiorevolved, man developed many method:
irrigation to supply water to the land. In tpresent
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scenario on conservation of water is of hi
importance. Present work is attempts to save
natural resources availablor human kind. By
continuously monitoring the status of the soil, vem

control the flow of water andhereby reduce tr
wastage. Byknowing the status of moisture a
temperature through GSM with the use of mois
and temperatursensors, water flow can be control
by just sending a message from ommobile.

Conservationof water and labor: Since the syste
are automatic, they do not requircontinuous
monitoring by labor. System and operation
flexibility: As desired, any valve can be contral

along with the pump and increastee efficiency of
water use. If water is stored in tanks at irriga
lands, one can get the statudiué statu of the water
level, temperature sensor and moisture contenoilr
through SMS generatdoy microcontrolle present at
the irrigation land. Thesystem has an incorporat
Bluetooth for remote monitoring which reduces

problem of range witlcSM network and saves SN\
cost for the farmer. The smoke sensors used to

emergency information to user in ceoffire in field

or burning of motor. The design is low power, |
cost, small size, robust and highigrsatile

Thus, this system avoids over irrigation, un
irrigation, top soil erosion and reduce the wastafy
water. The main advantage is that system’s actiol
can be changed according to the situation (ci
weather conditionssoil etc.). By implementing th
system, agricultural, horticultural lands, pat
gardens, golf courses came irrigated. Thus, thi
system is cheaper and efficient va compared t
other type of automation systenin large scale
applications, high sensitivity sensors can

implemented for large areas of agricultural larA
stand by battery or solar cells can be implemer
which comes into use in case of power ClA
secondary pumpan be used in case of failure of

pump.
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