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CONCEPTUALIZATION

Itisanotablefactthatmostfarmshavetheproblem ofirrigation

duringdryseasonlikewiseisthecaseofAfeBabalolaUniversity.Theidea

ofcarryingouttheirrigationprocessmanuallyisverystressful,thisiswhyI

puttogetherasoftwarethatwillbeabletointricatewiththeirrigation

machineandmakeirrigationmucheasierandmoreeffective.

Thesoftwarethatwillbebuiltisanautomatedsystem ofirrigation.

Thissystem willhelpthefarmersinABUADfarm andmakehelperadicate

theproblem ofirrigationduringdryseason.Thesystem willabletoreadthe

temperatureofthesoil,determinethemoisturecontentofthesoil,

determinetherelativehumidityoftheenvironmentinthefarm,configurea

timeintervalforthewatersystem basedontheinformationofthe

temperatureandmoisturecontentofthesoil,triggeranalarm ifthereisno

sufficientwaterinthetankfortheirrigation,anenabledpasswordsoas

notjustanybodywillhaveaccesstotheapp(forsecurityreasons).

SPECIFICATION

Herethesystem willbedividedintomodulus,whicharehardwareand

software

HARDWARE

 Soiltemperaturesensor

 Soilmoisturesensor

 Tank

 Sprinklers

 Watersource

 Discretesensors

 Pump

 Pipessystem



 Solenoidvalve

 ATmega32U4microcontroller

 24VACPowersupply

 Relay

 Computer

 Humiditysensors

 LiquidCrystalDisplay

 Timer

SOFWARE

 MobileRoadie

 SoilTemperaturesensor(ST01):temperaturesensorisadevice,

typically,athermocoupleorRTD,thatprovidesfortemperature

measurementthroughanelectricalsignal.Athermocoupleismade

from twodissimilarmetalsthatgenerateelectricalvoltageindirect

proportiontochangeintemperature.AnRTD(Resistance

TemperatureDetector)isanvariableresistorthatwillchangein

temperatureinaprecise,repeatableandnearlylinearmanner.Asoil

temperaturesensor(ST01)isahighqualitytemperaturesensorthatis

specificallydesignedforsoiltemperaturemeasurementinextreme

environments.

 Soilmoisturesensor:itistypicallyreferstoasensorthatmeasures

thevolumetricwatercontentinthesoil.Itmeasuresthevolumetric

watercontentindirectlybyusingsomeotherpropertyofthesoilsuch

aselectricalresistance,dielectricconstant,orinteractionwithneutron,

asaproxyforthemoisturecontent.

 Tank:itisanartificialreservoirofvaryingsizes.Theyareconstructed

acrossadepressionorvalleybehindwhichrainwatercollects.The

tankislinkedtoasourcesoastorefillwhenthewaterisfinished.



 Sprinklers:itisadeviceusedtoirrigateagriculturalcrops.The

perpendicularpipes,havingrotatingnozzlesontoparejoinedtothe

mainpipelineatregularintervals.Whenwaterispressurizedthrough

themainpipeitescapesfrom therotatingnozzles.Itgetssprinkled

onthecrop.Waterispipedtoonemorecentrallocationswithinthe

fieldanddistrustedbyoverheadhighpressuresprinklers.

 Watersource:thisisthemostimportantthingfortheirrigation.There

arevariouswatersourcesbutinthiscasewewillbeusingmunicipal

water.MunicipalwaterincludeswatersuppliedbythecityABUAD).

 Discretesensors:thefunctionofadiscretesensorsistosend

high/low,on/offoryes/nosignalstothecontrollerregardingthe

quantityofaphysicalparameter.Theyalsoindicatethe

opening/closingstateofvalves,alarms

 Pump:itisadevicethatmovesfluidsbymechanicalactions,typically

convertedfrom electricalenergyintohydraulicenergy.Irrigation

pumpsareusedtopumpwaterfrom alowertoahigherlevelfrom

whichthewaterthenflowsthroughchannelstothefields.

 Pipessystem:apipecanbedefinedasatubemadeofplastic,wood,

concrete,metalsorfiberglass(butforthepurposeofirrigationwewill

beusingplastic).Pipesareusedtocarryliquids,gases,slurries,or

fineparticles(butinthiscaseweareusingthepipetocarryliquid;

thatiswater).Apipesystem isgenerallyconsideredtoincludethe

completeinterconnectionofpipes,includingin-linecomponentssuch

aspipefittingandflanges.

 ATmega32U4microcontroller:itisacompressedprogrammable

microcomputermanufacturedtocontrolthefunctionofembedded

system inofficemachines,robots,homeappliances,motorvehicles,

andanumberofothergadgets.Themicrocontrollerisprogrammedin

suchawaythatitreceivestheinputsignalsfrom asensingmaterials.

Oncethemicrocontrollergetsthedatafrom thesensingmaterials,it

comparesthedataasprogrammedinaway,whichgeneratesoutput

signalsandactivitiestherelaysforoperatingthesubmersiblepumps.



Thismicrocontrollerhasinternal-externalinterruptsandserial

programmableUSART.

 24VACPowersupply:apowersupplyisacomponentthatsupplies

powertoatleastoneelectricalload.Whatapowersupplydoesis

thatitconvertsdifferenttypesofenergyintoelectricalenergy.Forthe

purposeofirrigationwewillbeusinga24VACpowersupply.

 Relay:arelayisanelectricalswitchthatopensandclosesunderthe

controlofanotherelectricalcircuits.Intheoriginalform,theswitchis

operatedbyanelectromagnettoopenorcloseoneormanysetsof

contactinternally.Arelayisabletocontrolanoutputcircuitofhigher

powerthantheinputcircuit.

 Solenoidvalve:thisisanelectromechanicalvalveforusewithliquidor

gas.Thevalveiscontrolledbyanelectricthroughasolenoid:inthe

caseofatwo-portvalvetheflowisswitchedonoroff;inthecaseofa

three-portvalve,theoutflowisswitchedbetweenthetwooutletsports.

 LiquidCrystalDisplay:theLCDwilldisplaythealphabets,numbers,

charactersandsymbols.TheLCDusedhereiseightbitparalleltype

andthedisplaysizeis16*2.LCDisusedfordisplayingthemoisture

valve.LCDconsistsofthreecontrolpinsandeightdatapins.

 Computer:thecomputerwillbeusedtoimplementthedecisions,

monitortheperformanceoftheirrigationsystem,adjusttheirrigation

applicationsasclimaticorotherconditionschangeduringirrigation,

processfeedbackdatatoevaluatetheirrigationprocess.

 Humiditysensors:ahumiditysensorisanelectronicdevicethat

measuresthehumidityinitsenvironmentandconvertsitsfindings

intoelectricalsignal.

SOFTWARE

 MobileRoadie:thisisanappcreatorthatallowsanyonetocreateand

managetheirownIOSorAndroidapp.Thebuildinghappensinavery

visualway.Thiswillhelptobuildtheappusedfortheautomated

irrigationsystem andalsobecauseweareusingthisappcreator



softwarewedonotneedanyothersoftware

DESIGN

Theautomatedirrigationsystem hasalotoffeaturesasitis

computerbased.Thisautomatedsystem willbeabletoreadthe

temperatureofthesoil,determinethemoisturecontentofthesoil,

determinetherelativehumidityoftheenvironmentinthefarm,configurea

timeintervalforthewatersystem basedontheinformationofthe

temperatureandmoisturecontentofthesoil,triggeranalarm ifthereisno

sufficientwaterinthetankfortheirrigation,anenabledpasswordsoas

notjustanybodywillhaveaccesstotheapp(forsecurityreasons).

Becauseofthisfeaturesthesystem willhavetheabovespecificationswill

berequired.

Thediagram belowistheblockdiagram oftheautomatedirrigationsystem

forAfeBabalolaUniversityAdoEkitiFarm.NOTETHAT,thesensorsareall

overthefarm
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Therewillalsobeanappthatwillbeabletowillhelpthefarmerbeableto

managethings,alsotheappwillbeabletokeeprecordofthedaily

temperature,humidityofthefarm.Theappwillalsohaveahomepagethat

willbeabletodirectpeoplearoundthefarm sothattheywon’tgetlost.The

appwilltellyouwhattypeofcropsarebeinggrowninthefarm andalsotell

thesystem theamountofwateraspecificcropsneedsdaily.

ALGORITHM

Start

Read(temperature,moisturecontent,humidity)

If(temperatureishighormoisturecontentlow)

{setalongtimeintervalforsprinklers}

Else{setashorttimeinterval}

Write(relay,HIGH)

If(timeintervalover)

{write(relay,LOW)}
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Else{donothing}

PrinttoLCD

Sendtocomputer

End

Thediagram belowistheflowchartfortheapplication
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