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Abstracti:iiThisipaperioffersitheilayoutianditheiimplementationiofiaismartiirrigationisystemifurnishedifromisolarienerg

yiusingioffshelficomponentsiasiaipartiofiaiseniorilayoutichallenge.iIntroducingismartiirrigationitechnologyicomplemen

tsitheieffectivenessiofiwateriusageiandicouldiassistifarmersimakeitheiriactivitiesimoreibeneficial.iIniaddition,iit'sifaritoi

boomitheiagricultureisustainabilityiinicommoniandiconsideringitheitraitsiofiirrigationiinsideitheiruraliregions.iThisipap

eribringsiforwardinewideviceibasedioniwirelessinetworksiincludingisolariphotovoltaiciera,iarduino 

baseditotallyicontrollers,itransmitters,ireceivers,iandisensorinodesiareiuseditoimeasureisoilimoisture,ihumidity,itempera

ture,ianditheisensorireadingsiareitransmitteditoiaifaroffistation.iExperimentalioutcomesiindicatedithatitheidevelopedide

viceishouldiofferiaisustainableimethoditoidecorateitheiefficiencyiofiwateriuseianditoipreserveiitiinsideitheiagriculturali

fieldsiatitheisameitimeiasitheiusageiofisolariphotovoltaicielectricityiasiairenewableipowerisupply. 
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I. INTRODUCTION 

Indiaiisitheiagriculture basedi country. iOur iancientipeopleicompletelyidependedionitheiagriculturaliharvesting.i 

AgricultureiisiaisourceiofilivelihoodiofimajorityiIndiansiandihasigreatiimpactionitheieconomyiofitheicountry.iInidry 

iareasioriinicaseiofiinadequateirainfall, iirrigationibecomesidifficult.iSo,iitineedsitoibeiautomatediforiproperiyieldiandi 

handlediremotelyiforifarmerisafety.iIncreasingienergyicostsiandidecreasingiwaterisuppliesipointioutitheineediforibetteri

waterimanagement.iIrrigationimanagementiisiaicomplexidecisionmakingiprocessitoidetermineiwheniandihowimuchi 

wateritoiapplyitoiaigrowingicropitoimeetispecificimanagementiobjectives.iIfitheifarmeriisifarifromitheiagriculturaliland,i

heiwillinotibeinoticedioficurrenticonditions.iSo,iefficientiwaterimanagementiplaysianiimportantiroleiinitheiirrigatedi 

agriculturalicroppingisystems.iAilowcostialternativeisolutioniforiefficientiwaterimanagementicurrentlyiiniuseiisidrip 

iirrigationisystemsithaticonsistiofianiautomatedicontrolleritoiturnioni&ioffitheicontrolivalues,iwhichiiniturnihelpsithei 

farmersibyimanagingitheiwaterisupplyitoitheicropifieldsiandifurtherimaintainsitheimoistureilevelsiofisoilithatihelpsiinibe

ttericropiproduction.iThisiprojectiprobesiintoitheidesigniofitheiautomatediirrigationisystemibasedioniArduino.iThisi 

Embeddediprojectiisitoidesigniandidevelopiailowicostifeatureiwhichiisibasedioniembeddediplatformiforiwateriirrigationi

system.iThisiprojectiusesitemperatureiandisoilimoistureisensorsitoidetectitheiwateriquantityipresentiiniagriculture.iTheip

rojectiusesiArduinoimicroicontrolleriwhichiisicontrolleritoiprocessitheiinformation.iTheiaimiofitheiimplementationi 

wasitoidemonstrateithatitheiautomaticiirrigationicanibeiuseditoireduceiwateriuse. 

II. PROPOSEDI APPROACH 

Inithisiproposedisystemiweiutilizeitheisolarienergyifromisolaripanelsitoiautomaticallyipumpiwaterifromiboreiwelli 

directlyiintoiaigroundilevelistorageitankidependingionitheiintensityiofisunlight.iWhileiconventionalimethodsiincludeip

umpingiofiwaterifromiboreiwelliintoiaiwelliandifromithisiwelliontoifieldiusingianotheripump,iourisystemiusesionlyiais

ingleistageienergyiconsumptioniwhereinitheiwateriisipumpediintoiaigroundilevelitankifromiwhichiaisimpleivalve 

imechanismicontrolsitheiflowiofiwateriintoitheifield.iThisisavesisubstantialiamountiofienergyiandiefficientiuseiofi 

renewableienergy.iAivalveiisicontrollediusingiintelligentialgorithmiiniwhichiitiregulatesitheiflowiofiwateriintoithei 

fieldidependingiuponitheimoistureirequirementiofitheiland.iInithisisystemiweiuseiaisoilimoistureisensorithatidetectsi 

theiamountiofimoistureipresentiinitheisoiliandidependingiuponitheirequirementiofileveliofimoistureicontentirequiredi 

foritheicropitheiwateriflowiisiregulatedithus,iconservingitheiwateribyiavoidingioverifloodingioficrops. 

 

TheiproposediSBISiprototypeihasitheibelowifunctionalities:i 

a.iItifocusesionimonitoringiofistatusi(ON/OFF)iofitheiDCiwateripumpiatitheisite. 

b.iGUIiinterfacesihelpsiiniviewingiofitheistatusiusediforiscreeningipurposes. 

c.iControllingiactionioveriworkingiofiwateripumpibasedioniperiodicallyirecordedidata. 

 

III. SYSTEM IOVERVIEW 

Theismartiirrigationisystemiсоnsistsiоfifоurimаjоriсоmроnents.iTheseiаreitheiроwerisuррly,itheiсоntrоller,ithei 

iсоmmuniсаtiоniinetwоrk,iiаndiitheiiрumрingisystem.iTheiроweriisuррlyiiisiibаsediiоniiоffgridiisоlаriiрhоtоvоltаiсi 

energy,iiwhileiitheiiсоntrоliiunitiiсоnsistsiiоfiilоwiiсоstiiаndiiсоmmerсiаllyiiavailableiiАrduinоiiсоntrоllers.iiSimilаrly,

i 

theiсоmmuniсаtiоniinetwоrkiiсоnsistsiiоfiАrduinоiiUnоbаsediitrаnsmittersiiаndiireсeivers.iiFinаlly,itheiрumрingi 

systemiсоnsistsiofiDСiwаteriiрumрs,iirelаys,iiwаteriitаnk,iiаndiiultrаsоniсiisensоriifоriiwаteriilevelideteсtiоn.iiFinаlly,it

heisensingisystemiiсоnsistsiiоfiitemрerаtureiiаndiimоistureiisensоrs. 
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IV. SYSTEM I IMPLEMENTATION 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CircuitiSchematiciDiagramiofitheiSystem 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pictorialicircuitiidiagramiofitheisystem
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IIIIIIIIIIIIV.IFLOWCHART 

 
 
 

 
 
 
 
 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VI.iBRIEF iABOUTi PRACTICALi IMPLEMENTATION 

Foritheiimplementationiofitheiproposedisystem,iweiareiusingiai2iHPiwateripumpiandivariousimodulesiwhichiareidesigne

diandi 

fabricatediseparatelyiandithenifinallyitheyiareiassembleditogetheritoiimplementitheiproposedisystem.iSolarienergyiisiharness

ediusingisolaripaneliPVL-

68ithatigeneratesi53WiatiNominaliOperatingiCelliTemperature.iItiisi24V,iamorphousisiliconitypeisolaricell. 

Proposediirrigationisystemimainlyiconsistsiofitwoimodules. 

iSolaripumpingimoduleiandiautomaticiirrigationimodule.iInisolaripumpingimoduleiaisolaripaneliofirequiredispecificationiisi 

mountedinearitheipumpiset.iTheniusingiaicontrolicircuitiitiisiuseditoichargeiaibattery.iFromitheibatteryiusingiaiconvertericirc

uitiiti 

givesipoweritoitheiwateripumpiwhichiisisubmergediinsideitheiwell.iThenitheiwateriisipumpediintoianioverheaditankiforistori

ngi 

wateritemporarilyibeforeireleasingitheiwateriintoitheifield.iIniautomaticiirrigationimoduleitheiwaterioutletivalveiofitheitankii

si 

electronicallyicontrolledibyiaisoilimoistureisensingicircuit.iTheisensoriisiplacediinitheifieldiwhereitheicropiisibeingicultivate

d.iThe 

isensoriconvertsitheimoistureicontentiinitheisoiliintoiequivalentivoltage.iThisiisigivenitoiaisensingicircuitiwhichihasiaireferen

cei 

voltageithaticanibeiadjustedibyitheifarmeriforisettingidifferentimoistureilevelsiforidifferenticrops.iTheiamountiofiwaterineede

difori 

soiliisiproportionalitoitheidifferenceiofitheseitwoivoltages.iAicontrolisignaliwasigivenitoiaistepperimotoriwhoseirotationalian

gleiisi 
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proportionalitoitheidifferenceiinivoltage.iTheistepperimotoriiniturnsicontrolsitheicrosssectionaliareaiofitheivalveitoibeiopened

i 

controllingiflowiofiwater.iTherefore,itheiamountiofiwateriflowingiisiproportionalitoitheimoistureidifference. 

 

 

 

 

 

 

 
 

 

 

VII.iRESULTSi AND iDISCUSSION 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

VIII.ICONCLUSION 

Theiautomaticiirrigationicontroliusingiarduinoiunoihasibeeniexperimentallyiprovenitoiworkisatisfactorilyiandiweicould 

isuccessfullyisetitheitimeriandimanageditoicontrolitheimotorioveritime.Thisiprocessinotionlyirecordsivaluesiofitemperatureiand 

ihumidityiitialsoicontrolsitheimotoriaccordingly.Analyzingitheiweathericonditionimotoriwilliautomaticallyimaintainiwaterisupp

lyimakingiitipossibleitoimaintainigreeneryiwithoutihumaniintervention. 

 

IX.IFUTUREIWORK 

Usingithisisystemiasiframework,itheisystemicanibeiexpandeditoiincludeivariousiotherioptionsiwhichicouldiincludeimobil

e 
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applicationicontroliofimotoriandiWifiicontrolledimonitoring.iTheseiwilliexpanditheiworkingicapabilityiandiefficiencyiofithisi 

prototype.iIticanibeiimplementedinotiiniagricultureibutiinigardensiinianyiplacesiusingitheisprinklericoncept.iItihasiaivastiscope

i 

wheniitiisimixediwithiIOT.iAutomationiwilligetiainewidimensionithroughithis. 
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