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1.Introduction

Agricultureuses85%ofavailablefreshwaterresourcesworldwideandthispercentage
willcontinuetobedominantinwaterconsumptionbecauseofpopulationgrowthand
increasedfooddemand.Asthereareveryfewwaterresourcesandduetoscarcityof
waterwehadupgradedourtechnologyandinventedmanydifferenttechniquesfor
sustainableuseofwaterforagriculturalcrops.Automaticirrigationscheduling
consistentlyhasshowntobevaluableinoptimizingcottonyieldsandwateruse
efficiencywithrespecttomanualirrigationbasedondirectsoilwatermeasurements.
Analternativeparametertodeterminecropirrigationneedsisestimatingplant
evapotranspiration(ET).ETisaffectedbyweatherparameters,includingsolarradiation,
temperature,relativehumidity,windspeed,andcropfactors,suchasstageofgrowth,
varietyandplantdensity,managementelements,soilproperties,pest,anddisease
control..Anelectromagneticsensortomeasuresoilmoisturewasthebasisfor
developinganirrigationsystem atasavingsof53%ofwatercomparedwithirrigationby
sprinklersinanareaof1000m2ofpasture.Areductioninwateruseunderscheduled
systemsalsohavebeenachieved,usingsoilsensorandanevaporimeter,which
allowedfortheadjustmentofirrigationtothedailyfluctuationsinweatherorvolumetric
substratemoisturecontent.Asystem developedformaltingbarleycultivationsinlarge
areasoflandallowedfortheoptimizingofirrigationthroughdecisionsupportsoftware
anditsintegrationwithaninfieldwirelesssensornetwork(WSN)drivinganirrigation
machineconvertedtomakesprinklernozzlescontrollable.

2.Techniques

2.1IrrigationTechniques

Efficientapplicationofirrigationwaterisonethemostimportantwaystomitigateany
effectsthatincreasedbiofuelsproductionmayhaveonwaterresources.Thereare
severalirrigationtechniquesthatreducetheamountofwaterappliedperunitof
biomassproduced,thusimprovingirrigationefficiencyregardlessofcroptype.For
example,subsurfacedripirrigationsystemsminimizetheamountofwaterlostdueto
evaporationandrunoffbybeingburieddirectlybeneaththecropandapplying.

2.2AdvancedIrrigationScheduling

Asystem ofsoilsensors,monitoredthroughawirelessbroadbandnetworkand
poweredbysolarpanels,allowsfarmerstomonitorsoilconditionsonadailyorhourly
basisandtoselectivelytargetareasforirrigation.Forexample,afarmercouldholdoff



wateringwhenit’sraining.

2.3ConservationTillage
Byusingacovercropandleavingplantresidueinthefield,farmerscanmodifyplant

rootstructuretoimprovethesoil’scapacitytoholdwaterandreducesoiltemperature,
therebyreducingtheamountofwaterlosttoevaporation.\

3.ProposedSystem Architecture

Waterdirectlytotherootzone,thuskeepingthesoilsurfacedry.Real-timesoil
moistureandweathermonitor—theformerthroughmicrowaveremotesensing—are
emergingtechnologiesthatcanpotentiallyhelpimprovetheschedulingofirrigation.
Rainfallharvesting,efficientirrigationwatertransport,anduseofreclaimedwatercan
alsoleadtomoreefficientagriculturalwateruse.Thesetechniqueswouldbeeffective
forbothcornandcellulosicethanolcrops.

IrrigationSide:

Figure1:Blockdiagram atIrrigationend(userend)

RobotSide:

Figure2:Blockdiagram atrobotend



4.Working

Thisprojectincludestwopartsonepartisirrigationpart,secondpartisrobotpart.The
irrigationpartincorporatesTemperaturesensor,Conductivesensors,the
microcontrolleralwaysmonitorsthetemperatureandthewatercontentofthesoiland
itcouldsendthedatatothebasestationthroughwirelesscommunication,hereweare
usingBluetoothradiosettoestablishthecommunication.Theirrigationpartworksin
twomodes.Onemodeisautomaticmodesecondmodeismanualmode.Ifitis
automaticmodethemicrocontrollerautomaticallycontrolstheirrigationmotorbased
onthewatercontent,ifitismanualmodethemotorwillswitchon/offbasedonthe
usercommandwhichcanbesentthroughtheBluetoothcommunication.Inboth
modestheirrigationsystem alwaysgivesthesoilparameterstothedestination.Here
weareusingLpc2148microcontrollertocontroltheirrigationunit,andHC-05is
Bluetoothmodulewhichestablishwirelessnetworkthemoduleoperatingfrequencyis
2.4GHZandoperatingvoltageis3.3vwhywepreferredthesemodules,isthatthese
modulesrequireslesspowerandtheexecutionspeedisalsoveryhighcomparingwith
otherprocessorsandradiosets.Thesecondpartisrobotsection,therobotsection
containscameraandwirelessmodulebyusingwirelessmodulewecancontrolsthe
robotinthedifferentdirections.Byusingthecamerawecanmonitorandobservethe
insectsofthefield.

Figure3:Generalviewofafield

4.1IrrigationENDARM7(Lpc2148Controller):

• ARM7TDMI-S based high-performance 32-bitRISC Microcontrollerwith Thumb
extensions.

• 512KB on-chip Flash ROM with In-System
Programming(ISP)andIn-ApplicationProgramming(IAP),32KBRAM,Vectored
InterruptController,



• Two10bitADCswith14channels,USB2.0FullSpeedDeviceController,
• TwoUARTs,onewithfullmodem interface.
• TwoI2Cserialinterfaces,TwoSPIserialinterfaces
• Two32-bittimers,
• WatchdogTimer, GeneralpurposeI/Opins.
• CPUclockupto60MHz,
• LPC2148arebasedon16/32bitARM7TDMI-SCPU.
• Itcontains128/512kilobytesofembeddedhighspeedflashmemory.

Figure4:LPC2148Processor

4.2PowerSupply

Stepdowntransformerisusedtoreduce230vtorequiredvoltagelevels.

Figure5:Blockdiagram ofPowerSupply

4.3RADIOSET

Theradiosetisusedtotransmitandreceivethedatafrom oneendtotheotherend.
HereweareusingBLUETOOTHmodulei.eHC-05attheirrigationend.Theoperating
frequencyofHC-05bluetoothmoduleis2.4GHZandtheoperatingvoltageis3.3v.The
maximum communicationdistanceoftheBluetoothmoduleis20metersinfreespace.
WeareplacingaRF-moduleattheroboticend.TheRFmoduleusedattheroboticend
isA434MHZ.theoperatingvoltageofRFmoduleis5V.andthemaximum distanceof
theRFmoduleis50metersinfreespace.WecanalsoplaceZIGBEEmoduleor
BluetoothmoduleatboththeendbutaspertherequirementweareplacingtheRF
module.Inordertomakeboththedevicesworkatasametimeweareusingtwo



differentmodulesbecausebytheuseofBluetoothatatimewecanoperateonlyone
system.

4.4SENSORS:

Inourprojectweareusingtwosensors.

A.TemperatureSensor:Inordertomonitorthetemperatureoftheclimateweareusing
LM35temperaturesensor.ThecapabilityofLM35sensorisof150.casthemaximum
temperatureoftheatmospherewillbearound60.cwithinthepeaksummerwecanuse
thissensor.Temperaturesensorisadevicewhichsensesvariationsintemperature
acrossit.LM35isabasictemperaturesensorthatcanbeusedforexperimental
purpose.Itgivethereadingsincentigrade(degreeCelsius)sinceitsoutputvoltageis
linearlyproportionaltotemperature.Itusesthefactthatastemperatureincreases,the
voltageacrossdiodeincreasesatknownrate(actuallythedropacrossbase-emitter
junctionoftransistor).

LM35sensorgivesanoutputof10mVforevery1degreecentigrade.

s

Fig6:LM 35TemperatureSensor
B.ConductiveSensor:Itisalsocalledasmoistersensorwhichisusedtomeasurethe
watercontentinthesoilswhicharenothingbuttwoironrodsplacedinthesoil.Toone
endweareapplyingthe+vev/gandtheotherterminalisusedasanoutputterminal.If
thesoilcontainssufficientamountofwaterthenconductiontakesplacebetweenthe
twoterminalsandtheoutputwillbea+vev/g.



Figure7:ConductiveSensor

4.5Motors

b.DCmotoratrobotend

Anelectricalmotorissuchanelectromechanicaldevicewhichconvertselectrical
energyintoamechanicalenergy.

ACMOTOR:
Itconsistsoftwoparts:

•Stator.
•Rotor.

WorkingPrinciple
Thestatorofthemotorconsistsofoverlappingwindingoffsetbyanelectricalangleof
120°.Whentheprimarywindingorthestatorisconnectedtoa3phaseACsource,it
establishesarotatingmagneticfieldwhichrotatesatthesynchronousspeed.

Arotatingmagneticfieldissetupinthestatorwhena3phasesupplyisgivenandthe
statorwillcuttherevolvingfieldandduetoelectromagneticinductionanE.M.Fis
inducedisinducedintherotor.astherotorconductorisshortcircuitedcurrentflows
andgeneratesthemagneticfieldandstartrotating.

DCMOTOR
Whencurrentcarryingconductorisplacedinmagneticfielditexperiencesforce.When
thearmaturewindingsofdcmotorisstartrotatinginthemagneticfluxproducedbythe
fieldwindings,itcutsthelinesofmagneticfluxandindicestheE.M.Finthearmature
windings.AccordingtoLenz’slawtheinducedE.M.Factsintheoppositedirectionto
thearmaturesupplyvoltage.HencethisE.M.Fiscalledasback



E.M.F

5.Robot

Therobotistheoneweareusingtomonitortheconditionofthecropbyplacinga
cameraupontheheadoftherobotandwecanmonitorthemomentofrobotandthe
conditionofthecropinourPC.Asthefunctionalityoftherobotisonlytomovearound
thefieldandtomonitortheconditionofthecropandforwardthedatatothecamera
whichishandledbytheusersoherewecanusea8051micro-controller.Alsoweare
usingsDCmotortowardstheroboticend.TheDCmotorworksundertheprincipleof
electro-magneticinduction.

Afullyautonomousrobotcan:

•Gaininformationabouttheenvironment
•Workforanextendedperiodwithouthumanintervention
•Moveeitherallorpartofitselfthroughoutitsoperatingenvironmentwithouthuman

assistance
•Avoidsituationsthatareharmfultopeople,property,oritselfunlessthosearepartof

itsdesignspecifications

6.Camera

Therearetwotypesofcameras

• Wired.
• Wireless.
BytheuseofwiredcameraswecanconnectthewiretoourPC’stomonitorthe
conditionofthecrop.Themaximum distancethatwiredcameraswillsupportsisfor
20meters.

Inrealtimescenariowecangowithwirelesscamerasastherewon’tbeanykindof
interactionbetweenthePCandacamera.Themaximum distancethatawireless
camerasupportsisof10meters.wirelesssecuritysystem actsasavisibledeterrentto
criminals,allowingyoutorecordeventsathomeandmonitorstaffatwork.Someof



ourwirelesscamerasalsoconnecttowirelessmonitorsallowingyoumonitorand
recordfootagefrom yoursecuritycameratoreviewatalaterdate.Aftertheexposure,
thepixelisreadoutandthefollowingstagesmeasurethesignalsS1andS2.Asthe
lengthofthelightpulseisdefined,thedistancecanbecalculatedwiththeformula:

7a.WorkingAlgorithm

InitializetheLCD

{

Monitorthetemperature

{

If(temp<setvalue)

{

Checkthewatercontent

{

If(watercontent<set)

SwitchONthemotorandsendtheinfo.Tosmartphone

Else

{

MotorisOFF

}



}

}

7b.workingflowchart
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8.Applications

Thissystem isanadvancedversionoftheroboticstechnologywhereweareusingthe
robotformonitoringtheconditionofthecrop.Asinthesedayswecan’tgoandseethe
conditionofthecropregularlywecanverifytheconditioninourPCbysittingatour
house.Thiskindofsystemscanalsobeusedinindustrialsystemsforfrequent
monitoringandalsoforcontrollingthesystem.

9.Conclusion

Thesystem hadbeensuccessfullydesignedformonitoringtheconditionofthecrop
regularlybyusingrobotasitcontinuouslymoveswithinthefieldandwecanseethe
conditionofthecropinourPC.Theautomatedirrigationsystem developedprovesthat
theuseofwatercanbediminishedforagivenamountoffreshbiomassproduction.
Besidesthemonetarysavingsinwateruse,theimportanceofthepreservationofthis
naturalresourcejustifytheuseofthiskindofirrigationsystems


