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THEAGROSOFTWARE

1.CONCEPTUALIZATION

Thepurposeofthisagrosoftwareistoprovidesufficientirrigationin
ABUADfarm,AdoEkitiduringthedryseasonwhichhasresultedinthelossof
cropsandsubsequentlossofrevenue.

Thisagrosoftwareisdesignedtoreadthetemperatureofthesoil,

determinethemoisturecontentofthesoil,configurethetimeintervalfor

thewatersystemwithrespecttothetemperatureandmoisturecontentof

thesoil,triggeranalarmwhenthere’sinsufficientwaterinthetankfor

irrigationandenableapasswordfortheirrigationsystem.

2.SPECIFICATION

a.DETERMINATION(READING)OFSOILTEMPERATURE(THERMOCOUPLE):

Duetothefactthatsoiltemperaturerespondstotheneteffectofthedaily

surfaceenergybalance,itscommonknowledgethatsoiltemperaturecanbe

estimatedbycomputingarunningaverageofairtemperature,with

progressivelylongerintegrationtimesassoildepthincreases.

Applyingthispieceofinformation,thetemperatureofthesoilcouldbe
readusingathermocoupleasithasthecapacityofrunningaverageair
temperatureandalsomodifiesprecipitationtopredictsoiltemperatures.



Thethermocoupleispreferredbecauseofitsquickresponsetosudden

changesintemperature.Inordertogetanaccurateresult,thethermocoupleis

laminatedandinsulatedbytheapplicationofcalorimetrytopreventsolar

radiation,dailyandmonthlyfluctuationsofairtemperatures,amountof

precipitationetc.asthesephysicalphenomenainfluencesoiltemperature.The

suitabletemperaturerangeofthesoilisbetween65-75F.

Thethermocoupleisalsoadoptedduetoitseaseofautomationasthe
systemhastobeautomatedtomeettherequirementsoftheboardofthe
company.Itisconnectedtothesoftwareandthusinteractionbetweensystem
andmachineismadepossible.

b.DETERMINATIONOFMOISTURECONTENTOFTHEABUADFARM

SOIL(PYCNOMETERMETHOD):inordertodeterminethemoisturecontentof

theABUADfarmsoilbypycnometermethod,theintegrationofapycnometer,

weighingbalance,glassrodandvacuumpump.Theweighingbalanceshouldhave

anaccuracyof1.0g.

Thepurposeofthepycnometeristoserveasareservoirforthemassof
soilinwhichthemoisturecontentistobedetermined.Afterdeterminingthe
specificgravityoftheABUADfarmsoilusingthepycnometermethod,itbecomes
easiertodeterminethewatercontentofthesoil.

Aftertakingallnecessarymeasurements,thewatercontentofthesoil

couldthenbeeasilydeterminedmathematically.inordertoeliminatethe

possibilityoferrorswhilecalculating,thepycnometerapparatusiswiredtoabuilt

inmechanismwhichtakesinallmeasurementsandperformsthenecessary

calculationstoprovidethewatercontentofthesoil.Thesuitablerangeofwater

contentpercentageofthesoilisbetween80-100percent.

Toensureeasyautomation,theintegrationofthepycnometerapparatusis
miniaturizedandthusenablinginteractionwiththeagrosoftware.

c.CONFIGURATIONOFTHETIMEINTERVALFORTHEWATER
SYSTEM:inordertoensurepropermonitoringofthewatersysteminrealtime,
theagrosoftwareisembeddedwithatimesynchronizationprogram.

Thisprogrammonitorsboththetemperatureandthemoisturecontentof
thesoil.Providedthetemperatureofthesoilisbetween65-75F,itproceedsto



checkformoisturecontentofthesoil.Ifthemoisturecontentfallswithinthe

rangeof80-100percent,thenprogramproceedstogiveatimelimitwithin

whichsuctionofwaterfromthereservoirtothetankoccurs.Providedanyof

theseconditionsarenotmet,theprogramensureswaterisnotreleasedfromthe

reservoir.

Also,thetimesynchronizationprogramservesasareceiverasit
continuouslyawaitsthesignalfromtheagrosoftwareindicatinglowwaterlevel
afterthealarmsystemissetoff.

d.ALARMSYSTEM(PIEZO):analarmsystemindicatingthelevelof
watercouldeasilybemadeavailableusingapiezobuzzer.Thepurposeofthis
istoproduceanaudiblealarmwhenthewaterlevelreachesapresetlevel.

Thisalarmsystemissetupusingtheelectricalcomponents,battery,
resistors,transistors(PNP),555timer(integratedcircuit),LEDsandeithera
piezoorbuzzer.Duetoeaseofcompatibilityandprolongedefficiency,thepiezois
tobeused.

Inordertoindicatethewaterlevelinthetank,2wiresproperlycoatedare

lefttofallatameasureddistanceof0.5m(dependsonthesizeofthetank)to

thebaseofthetank.Ifthere’ssufficientwaterinthetank,thewiresindicate

waterandtheLEDsremainturnedoffandthepiezoisnotsetoff.Ifthewater

levelinthetankisnotsufficientenough,thewiresdonotindicatewaterthus

makingtheLEDsstartblinkingandthepiezoalarmissetoff,indicating

immediaterefill.

Afterpropertestingandprototyping,thealarmcircuitisthensolderedona
Veroboardandproperlyinsulated,leavingonlythetwodanglingwires.Thealarm
circuitisplacedat0.5mfromthebaseofthetankforeasyindicationofwater
level.

Finally,thealarmsystemisconnectedtothesoftwareinordertoenable
thesoftwaretointeractwiththesystem.

e.SECURITY(PASSWORDING):inordertopreventunauthorizedaccess,
theagrosoftwareisembeddedwithanencryptionanddecryptionprogramwhich
manualoverwritesthepasswordevery24hours.Thispasswordprotection
encryptionanddecryptionprogramchangesthepreviouslyinputtedpassword



every24hoursandreplacesitwithapasswordpreviouslyembeddedbyan
authorizedindividual.

Multiplepasswordsareembeddedinsequenceintothepassword
protectionencryptionanddecryptionprogram.Thisencryptionprogramthen
arrangesthemwithrespecttothesequenceinwhichtheywereinputtedand
encryptseachpassword.

Inordertounlocktheagrosoftware,thedecryptioncodehastobe

inputted.Ifcorrect,thedecryptionprogramdecryptsthepassword.Ifthe

passwordistheninputted,thesoftwareunlocks.Ifthepasswordisenteredbefore

decryption,theagrosoftwaregivesanerrormessageontheserialmonitorand

remainslocked.

3.DESIGN

Therearetwowaysofaccomplishingsoftwaredesignwhicharealgorithm
andflowchart

ALGORITHM

LetABUADfarmsoil=x(outputisdisplayedontheagrosoftware’sserial
monitor)

Step1:start

Step2:enterdecryptioncode

Step3:ifdecryptioncodeiscorrectlyentered

Print“inputpassword”onserialmonitor

Ifpasswordiscorrectlyinputted

Unlockagrosoftware

Elseifincorrectpasswordisinputted

Print“accessdenied”onserialmonitor

Else

Print“accessdenied”onserialmonitor



Step4:enterthecodeletter‘x’

Step5:checkthetemperatureof‘x’usingthethermocouple

Step6:if‘x’iswithintherangeof65-75F

Print‘proceed’onserialmonitor

Else

Print“donotproceed”onserialmonitor

Step7:checkforthemoisturecontentof‘x’usingthepycnometer

Step8:If‘x’isbetween80-100percent

Print‘proceed’onserialmonitor

Else

Print“donotproceed”onserialmonitor

Step9:usingtimesynchronizationprogram,checkforsuitableconditionsof
temperatureandmoisturecontentofsoilandrelaysignalsfromsoftware

Step10:Ifsuitableconditionsaremet

Programallowssuctionofwaterfromreservoirforagivenperiodoftime

Else

Programremainsunchanged

Step11:continuoussensitivitytoalarmsystem

Step12:Ifalarmissetoff

Print“waterlevelislow”ontheserialmonitorandsendsignaltothetime
synchronizationprogram

Else

Theserialmonitorremainsunchanged
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4.IMPLEMENTATION

Theprogramminglanguagetobeusedinthisagrosoftwareisahighlevel
language,preferablyc++asit’sthemostsuitablehighlevellanguagetousewith
respecttothesoftware’salgorithm.

5.TESTINGANDDEBUGGING

Thealgorithmputforthhasnotbeentestedtorunproperlyneitherhastherebeen
logicalnorsemanticerrornoticed.Thus,ithasn’tundergonetestinganddebugging.

6.RELEASEANDUPDATE

Theagrosoftwarehasnotyetbeenreleasedforuseduetotheabsenceofreal
timedataandtestingandthus,obviouslyhasn’tundergoneupdating.



HARDWAREANDSOFTWAREFEATURES

1.SECURITY

(PASSWORDING)

SOFTWARE

PASSWORDENCRYPTIONANDDECRYPTIONPROGRAM:Thisistheprogram
responsibleforthesequentialdistribution,encryptionanddecryptionofthesetof
passwordsmanuallyinputtedintotheprogram’salgorithm.

Itisdonemanuallytoreducetheriskofbreachorunauthorizedaccessby
hackersorcybercriminals.Thisprogram isefficientasitencryptsthemultiple
passwordsembeddedintoitanditsonlydecryptedusingthedecryptioncode.

This program manually overwrites the password previously inputted
followingtheirsequenceevery24hours.Thedecryptioncodehastobeentered
beforebeinggrantedaccesstoinputthepasswordofthesoftware,thusunlocking
it.

2.DETERMINATIONOFSOIL

TEMPERATUREHARDWARE

THERMOCOUPLE:thisisanelectricaldeviceconsistingoftwodissimilarelectrical
conductors(inthiscase,copperandconstantan)forminganelectricaljunction.It
producesatemperature-dependentvoltageasaresultofthethermoelectric
effectandthisvoltagecanbeinterpretedtomeasuretemperature.

Thethermocouplecouldbeusedtoobtaineithercontinuousor
occasionalmeasurementsofsoiltemperatureatanydesireddepth.The
thermocoupleusedismadefrom neopreneinsulationoverthepairof
copper-constantancalibratedthermocouplewire.

In order to enable the agro software to interact with the
thermocouple properly, the individual copper-constantan calibrated
thermocouplewiresarescrapedtoremoveanyinsulatingvarnishandarc
weldedtoformtheactualthermocouplesensor.

3.DETERMINATIONOFMOISTURECONTENTOFTHE

SOILHARDWARE



PYCNOMETER:Thepycnometerservesasareservoirforthemassof
soiltobeconsidered.

Initially,thepycnometeriswashed,driedandmeasured.Soilof200
to400gisplacedinthepycnometerandmeasured,afterwhichwateris
addedtothesoilinthepycnometertomakeitabouthalffull.After
prolongedstirring,morewaterisaddedandthemassofthepycnometer
ismeasured.Thepycnometerisemptiedandfilledwithwaterbefore
being measured.Therecorded valuesareinputted in theformula
W=[(((m2-m1)*(G-1/G))/(m3-m4))-1]*100

Thebuilt-inmechanism isprogrammedtoread‘m1’asmassofthe
emptypycnometer,‘m2’asmassofthepycnometerwithwetsoil,‘m3’as
massofpycnometerandsoilfilledwithwater,‘m4’aspycnometerfills
withwateronly,‘G’asthespecificgravityofthesoiland‘W’,the
moisturecontentofsoil.

AfterreadingandfindingthevalueofW,themechanism relaysthe
valueof‘W’tothesoftwareandthatvaluewhichisinpercentageisthe
moisturecontentofABUADfarmsoil.

4.CONFIGURATIONOFTIMEINTERVALFORTHEWATERSYSTEM

SOFTWARE

TIMESYNCHRONIZATIONPROGRAM:Thisprogrammonitorsboththe

temperatureandthemoisturecontentofthesoil.Providedthetemperatureof

thesoilisbetween65-75F,itproceedstocheckformoisturecontentofthesoil.

Ifthemoisturecontentfallswithintherangeof80-100percent,thenprogram

proceedstogiveatimelimitwithinwhichsuctionofwaterfromthereservoirto

thetankoccurs.Providedanyoftheseconditionsarenotmet,theprogram

ensureswaterisnotreleasedfromthereservoir.



5.ALARMSYSTEM

HARDWAR

E

PIEZO:apiezobuzzerisatypeofelectronicdevicethatisusedto
producetone,alarmorsound.Itslightweightwithatypicallylowcost.

Thepiezoceramicbuzzerspecificationsaregoodandthepiezocan
beconstructedinawiderangeofsizesthatworkacrossvarying
frequenciestoproducedifferentsoundoutputs.

Thepiezoisthebasiccomponentinthisalarmsystemasitemanates
highpitchedvibrationsandsoundsoncetheplungedwiresindicate
scarcityofwater.

Thepiezoisalsousedduetoitsreliabilityandrelativeeaseof
automation(comparedtobuzzers)withtheagrosoftware.
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