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ABSTRACT

SoilpHisakeyparameterforhighercropproductivity.SoilpHisaproportionof

hydronium particle(moreordinarilytheH+)movementinthesoilarrangement.

Soilnutrientanalysisisveryimportantforagoodharvest.Ontheoffchancethat

thesoilisingreatconditionitisextremelyappropriateforasupportableharvest.

WecanrelyuponthesoilpHforadecentnutrientpointer.Atthepointwhensoil

corrosiveness changes,the solvencyofvarious metalparticles additionally

change. Plant development is extremely influenced by the changing

centralizationofthesemetalsinarrangementinsteadofbythecorrosiveness

itself.ThepointinoverseeingsoilpHisn'ttoaccomplishaspecificpHesteem,

howevertomodifythecausticitytothepointwheretherearenodangerous

metalsinarrangementandtheaccessibilityofsupplementsisatitsgreatest.

ThisconditionisnormallyaccomplishedwhenthedirtpHissomewhereinthe

rangeof5.8and6.5,anywayafew plantshaveextraordinarycorrosiveness

necessities.Weareproposingasystem thatmeasuresthesoilpHandsendsthe

specificfertilizeramounttobeappliedonthefieldtotheusers.Oursystem

measuresthepHvalueofthesoilwhichdeterminethenutrientelementspresent

inthesoil,asaresulttheusersofoursystem caneasilyknowtheconditionof

theirfields.TheynotonlygettoknowthepHvaluebutalsothesolutionmeans

theamountoffertilizertobeaddedintheirfieldsforattainingtheoptimalpH

suitableforbetterproduction.
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CHAPTER1
Introduction

1.1Introduction

AgricultureisthebiggestworkareainBangladesh.Theexecutionofthisdivision

overwhelminglyaffectsmajormacroeconomicdestinationslikeworkproduction,

destitution mitigation,HR advancement,nourishmentsecurity,and so forth.

Agriculturecontributesabout19.6percenttothenationalGDPofBangladesh.It

alsoprovidesabout63percentofemployment.AspertheWorldBank,the

aggregatearablelandinBangladeshis61.2percentoftheaggregatelandinthis

region.Thethreemaincropsproducedarerice,jute,andtea.Riceisthestaple

sustenanceintheregulareatingregimenofBangladeshis.Theproductionofrice,

which can be reaped 2 oreven 3 times each year.According to BRKB

(BangladeshRiceKnowledgeBank)Bangladeshproducesabout25milliontons

ofricetofeedthepopulation.Asforovergrowingpopulationthetotalproduction

areaforricewillshrinkto10.28millionhectorsforwhichtheproductionneedsto

beincreasedfrom thepresent2.74to3.74t/habythecoming20years.Although

wehaveavarietyofricebuttheproductionstillneedstobeimproved.According

totheBJMC(BangladeshJuteMillsCorporation)juteisproducedabout1.09

milliontonsinabout12.35lacacreswhichisgoodenoughbutstillneedstobe

improved.AccordingtoareportofThedailystaratyear2012Bangladesh

producedthehighestteaofabout63.85millionkgatabout56,846hectaresof

land.

Butthesegrowthsarenotconstant.Theychangeovertimebecauseofthesoil

nutrientchangeswitheachharvest.Farmersmaythinkusingthesamefertilizer

orutilizingthelandsameaslasttimewouldgivethem thesameharvest.Butthis

doesnothappenbecausenutrientelementsdonotremainsameatacertain

place.Theseneedednutrientpointcanbeachievedthroughanindicator.

Sooursystem willworkhereinindicatingtheamountofpH,whichisagood

indicatorofsoilnutrientandaccordingtothatvalueoursystem willrecommend



2

©DaffodilInternationalUniversity

amountofspecificfertilizertobeappliedinthefiledforgoodharvest,tothe

usersthroughSMSorphonecall.

A pH metersestimatesthecentralizationofthehydrogenparticles[H+]ina

solution.Anacidicarrangementhasmuchmoredecidedlychargedhydrogen

particlesinitthanasolublesolution,soitcanpossiblydeliveranelectricflow

undercertain conditions.Itresembles a battery thatcan create a more

noteworthyvoltage.ApHmeterexploitsthisandworklikeanordinaryvoltmeter.

Itcomprisesofa coupleofanodesassociated with a meterequipped for

estimatinglittlevoltages,ontherequestofmilivolts.

Itgaugesthevoltage(electricalpotential)deliveredbythearrangementwhose

acriditywearekeen on contrastsitand thevoltageofa known standard

arrangementandutilizationthedistinctioninvoltage(thepotentialdistinction)

betweenthem toascertainthedistinctioninpH.

Fig1.1:HowpHmeterworks

AtthepointwhenthetestisinundatedinthearrangementofHydrochloricacid,

thelittlerhydrogenparticlescaninfiltratethelimitterritoryoftheglasslayerand

thebiggerchlorideparticlesstayinthearrangementitself.Alongtheselines,the

outcomesisapartitionofcharge.Ontheoffchancethatthehydrogenparticle

focus,intheexternalarrangementvariesfrom thatofwithinarrangement,atthat

pointaquantifiablepotentialdistinctionisdistinguishedandpHisatthesame

timeascertained.

1.2Motivation

AsadevelopingcountryBangladeshhastoimportfoodfrom othercountriesto
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feed theovergrowing population.Though ithasmademanysuccessesin

agriculture,stilltodaytherearemanyfarmerswho arefacing problemsto

communicatewiththeagriculturalofficerfortheirproblemsorconcern.Our

system isgoingtoeliminatethecommunicationgapbetweenthefarmerand

agricultureofficerprovidinghim theeffectivesolutioninstantly.

Thereareevenmanyplaceswheretheagricultureofficersdonotvisitandit

becomesproblematicforthefarmertofindpropersolutionsofhisconcerns.

Wherefarmersofdevelopedcountriescanusetheirsmartphonestoremotely

monitortheirequipment,crops,andlivestock,aswellasobtainstatsontheir

livestock feeding and produce.Theycan even use this technologyto run

statisticalpredictionsfortheircropsandlivestock.Wearestilldependingthe

traditionalsystem eliminatingthescopeofusingthepotentialityofourfields

fully.Soforcreatingnewopportunitiesandnewemploymentandforbettercrop

productionwehavemadeasystem whichwillmeasurethepHvalueofthesoil

andsuggestfertilizersthroughSMSorphonecalltotheusers’mobilenumber.

1.3Objectives

Ourobjectivesformakingthesystem are-

1.Tobuildupaneffectivecommunicationbetweenfarmersandtheirfield.

2.Tomakeasystem suggestingsolutionfortheproblem afarmerisfacing.

3.Toremovethehassleofthefarmer.

4.Toimprovecropproduction.

5.Tostoringthedataforfurtheranalysis.

6.Tocreatingnewemploymentopportunityfortechnicalpeople.

7.ToimprovingEconomy.
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1.4ExpectedOutcome

Weareexpectingoursystem willworkproperlywithagreatefficiencycreatinga

lotofopportunitiesandimprovingthecropproductionofourcountry.

Weexpectto-

1.Building“DIGITALAGRICULTURE”inBangladesh.

2.Producemorecropswithefficiency.

3.Effectiveuseofresourcesavailableforfarmers.

4.Makingthesoilmorefertile.

5.Effectiverecommendationsystem forfertilizer.

1.5ReportLayout

Thisreportcontainsfivechapterinwhichwedescribedallnecessarythingsof

ourproject.Thissectionconsistsofpreviewofallthechapters.

1. Chapter one consists of introduction,motivation and expected

outcomeofourstudy.

2. Inchaptertwotherelatedresearchworkisdiscussed.Thischapter

alsoprovidesproblem scopesoftheresearch.

3. Chapterthree consists ofrequirements ofthe proposed system,

system architectureandsystem flowdiagram.

4. Chapterfourofthisreportdescribesourproposedsystem design,

implementationandtesting.

5. Lastlyin chapterfive we discussed aboutconclusion,limitations,

comparisonandfuturestudy.
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CHAPTER2

Background

2.1Introduction

Bangladesh'srusticeconomy,andparticularlyhorticulture,havebeenintense

driversofneedinessdecrease in Bangladesh since 2000.Withouta doubt,

farmingrepresented90percentofthedecreaseindestitutionsomewhereinthe

rangeof2005and2010.Bangladeshhasgainedadmirablegroundinthecourse

ofrecentyearsinaccomplishingfoodsecurity,inspiteofincessantcatastrophic

eventsandpopulacedevelopment(nourishmentgraincreation,forinstance,

tripledsomewhereintherangeof1972and2014,from 9.8to34.4milliontons).

Withoneofthequickestratesofefficiencydevelopmentontheplanetsince

1995(averaging2.7percentforeachyear,secondjusttoChina),Bangladesh's

agrarianareahasprofitedfrom asoundandreliablestrategysystem upheldup

bygenerous open interests in innovation,provincialfoundation and human

capital.Bethatasitmay,Bangladeshisamongthemosthelplessnationsto

environmentalchange,whichrepresentsalonghaulrisktothenation'sagrarian

segment,especiallyinregionsinfluencedbyflooding,salineinterruption,anddry

season.Inexcessof70percentofBangladesh'spopulaceand77percentofits

workforcelivesinrusticterritories.Almost50%ofthemajorityofBangladesh's
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specialistsand66%inprovincialzonesarestraightforwardlyutilizedbyfarming,

andaround87percentofrusticfamilyunitsdependonhorticultureforinany

eventpartoftheirsalary.Asforthegrowing population theland forfood

productionisdecreasingdaybyday.So itisbecomingmorenecessaryto

producemorefoodinlimitedareaofproduction.

2.2Relatedworks

U.Hashim and M.N.Haron have worked with the advanced showcase

frameworkforIonSensitiveFieldEffectTransistor(ISFET)byutilizingPeripheral

InterfaceController(PIC)fortestingthepH ofsubstances[1].SachinKumar,

Babankumar,Ritula Thakur,Manish kumarhave reviewed differentsoilpH

measurementtechniques[2].SandeepKumarJhaandStanislausF.D'Souza

havedevelopedacomputercontrolledpHmeterusingop-ampcircuit[3].YashP.

KalrahaveproposeddifferentmethodstomeasurethepHofsoil[4].RobertD.

Foresthaveworkedwithvariouschemicalpropertiesofsoil[5].Dr.A.Cottenie

haveworkedwithsoiltestingforrecommendingfertilizer[6].William McGlynn

suggeststhatspecificpH metershould beused during food productionto

maintain the qualityoffood [7].B.SalehaBegum and A.Suresh Kumarhave

workedwiththeembeddedinstrumentationforthemeasurementofthepHof

soil[8].Martin Bílek,JiříRychtera,KarelMyška and Petra Skalická have

discussedaboutusingrealandvirtualpHmeters[9].CarlE.MooreandBruno

JaselskishaveworkedwiththeprosandconsofthepHmeter[10].Sonikajha

and Suneetha V haveanalyzed thesoilofdifferentplacesforthenutrient

elements[11].SamuelE.deLucenahasworkedwiththeelectronicdetailofpH

meter[12].MichaelSchirrmann,RobinGebbers,EckartKramerandJanSeidel

haveworkedwiththesoilpHmapping[13].Allofthem haveproposedmodelsof

pHmeasurementofdifferentsubstancesandsomeofthem proposedsoilpH

testing.

2.3ScopeoftheProblem
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WecanclearlyseethatpH playsundeniableroleincropproduction.Though

Bangladeshisgoingwithagoodproductionbutformeetingthenewupcoming

demanditneedstomakegooduseofitslittleresourceswithpotentiality.Soour

pHbasedfertilizerrecommendationsystem willworkefficientlyinmeetingthe

new demands for cropproduction.

Fig2.3.1:NutrientsinspecificpHlevel

From theabovefigurewecanseethatatpHlevelof6.5to7.5alltheelements

necessaryforproductionofcropsareavailable.Oursystem willhelptheuserto

attainthispHlevelrecommendingthenecessaryfertilizers

Fig2.3.2:Howoursystem works

2.4Challenges

Weremarkedsomeofthechallengesformakingoursystem –

1.Usingthelowcostequipment.

Weareusinglowcostequipmentforimplementingoursystem,asaresult

sometimesoursystem failstomeasurethepH accuratelyandmake
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wrongsuggestion.

2.Propermaintenanceoftheproduct.

Asanewuserandasthedeviceisnewmaintainingproperlyisagreat

challenge.

3.Workingwithsensitivesensors

Asallthesensorswerereallysensitivetoworkwith,itwasreallyhardto

determinetheoutput.Intheimplementationprocesswemadesome

seriousdamagetosomepartsofourdevice.Sometimestheoutputswere

tooconfusingtodealwith.

4.Workingwithnewsensors

Aswewereworkingwithanewkindofsensorthatwehadnoknowledge

of,itwassometimesverymuchdifficultforustohandlesituationthatare

notknowntous

CHAPTER3

RequirementSpecification

The farmers ofBangladesh currentlyuse theirown knowledge orprevious

experienceforselectingfertilizerfortheirfields.Theyusethetraditionalmethod

forcultivationwhichleadsthem tosomeunknownproblemsthataredifficultfor

them tosolve.RequirementSpecification.Ourproposedsystem isintendedto

offeranaccesstothefarmers’fieldsremotelytogathertheinformationabout

thenutrientsofthesoilwhichwilllaterbesavedonthedatabaseandrequired

solutionwillbeforwardedtothefarmerthroughSMSorphonecall.
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3.1RequirementCollectionandAnalysis

Wecollectedthenecessarydatafrom thefarmersanddiscussedthecontextof

oursystem modelwiththem,theyappreciatedourapproachandhadapositive

nessforusingoursystem.Wemadeaquestionnaireform tocollectthedata.

Herearesomeattachmentsofourdatacollectionandquestionnaireform –

Fig3.1.1:requirementcollectionform anddocumentation

3.2UseCaseModelingandDescription
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Fig3.2:system boundary

UseCases

InsertionofThedevice
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Table3.2.1:usecaseforinsertionofthedevice

Suggestion

UseCaseName: InsertingthePHmetertofield

BriefDescription: Whileuserwillinsertthedevicethe

wholesystem willwork

Priority Essential

Trigger N/A

Precondition Usermustactivatethedevice

BasicPath AfterinsertionthedevicewillgetaPH

valueofthefieldbasedonwhichthe

attachedGSM modulewillsend

informationtothedatabasesaswellas

totheuser

AlternatePath N/A

Postcondition Userwillhavetoremovethedevice

aftergettingvalueandcleaninbefore

seconduse

ExceptionPath Ifthereisaconnectionfailuredevice

willrecommendtheuserasinstructed

UseCaseName: Suggestion

BriefDescription: Thesystem willmakesuggestionof

fertilizeraccordingtotherecordedPH

value

Priority Essential

Trigger N/A

Precondition Usermustsuccessfullyinsertthe

devicetotheirfield

BasicPath TheattachedGSM modulewillsend

informationtotheuseraccordingto

thereadingfrom thePHmeter

AlternatePath N/A

Postcondition N/A

ExceptionPath Ifthereisaconnectionfailuredevice

willrecommendtheuserasinstructed



12

©DaffodilInternationalUniversity

Table3.2.2:usecaseforsuggestionprocess

SendingInformationtoDatabase

Table3.2.3:usecaseforsendinginformationtodatabase

UseCaseName: SendingInformationtoDatabase

BriefDescription: Thesystem willrecordedthePHvalue

ofthesoiloftheusertoadatabase

Priority Essential

Trigger N/A

Precondition Usermustswitchonthedevice

BasicPath TheattachedGSM modulewillsend

informationtothedatabasesaccording

tothereadingfrom thePHmeter

AlternatePath N/A

Postcondition N/A

ExceptionPath Ifthereisaconnectionfailuredevice

willrecommendtheuserasinstructed
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3.3LogicalDataModel
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Fig3.3:Logicalmodelofoursystem

3.4Non-functionalrequirements

PerformanceRequirements

Thesystem shallfunctioninreal-time,SendingSMStouserandstoringthePH
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valuetothedatabasewillbeperformedsimultaneously.

Availability&Reliability

Alltheinformationofthefieldwillbesenttothedatabasefrom whereanyfarmer

cangettheirinformationthroughauthorization(Iftheywishtogetinformation).

SecurityRequirements

Thesystem willbeswitchedoffwiththeclickofonebutton.Usermustbe

carefulabouttheusageofthebatteryotherwiseitwillmakethem tobuynew

batteries.

Replacingthedevice(incaseoffailure)requirestheuser’sphysicalpresence.

3.5Equipment’sforProposedSystem

• ArduinoUno

• pHmeter

• GSM Module(Sim 808v3.2)

• ArduinoIDE

3.5.1ArduinoUno

ArduinoUnoisamicrocontrollerboarddependentontheATmega328P

(datasheet).Ithas14advancedinfo/yieldpins(ofwhich6canbeutilizedas

PWM yields),6simpledatasources,a16MHzquartzpreciousstone,aUSB

association,apowerjack,anICSPheaderandaresetcatch.Itcontains

everythingexpectedtohelpthemicrocontroller;essentiallyassociateittoaPC

withaUSBlinkorpoweritwithanAC-to-DCconnectororbatterytobegin.
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Fig3.5.1:ArduinoUNO

3.5.2pHmeter

A pH meteris a logicalinstrumentthatestimates the hydrogen-particle

movement in water-based arrangements,demonstrating its causticity or

alkalinitycommunicated as pH.The pH meterestimates the distinction in

electricalpotentialbetweenapHcathodeandareferenceterminal,thusthepH

meterissomeofthetimealluded to asa"potentiometricpH meter".The

distinction in electricalpotentialidentifies with the acridity orpH ofthe

arrangement.
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Fig3.5.2:pHprobemeter

3.5.3GSM Module

A Quad-BandmodulethatconsistswithGSM/GPRSalsocombinedwithGPS

technology.Itisfastandcostefficient.Wehaveusedthisforsendingmessage

totheusers.

Fig3.5.3:GSM module

3.5.4ArduinoIDE

Forourproject,Arduino IDE has been used to upload the program on

microcontrollerdeviceformeasuringthepH value.Arduinoisanunreservedly

disseminatedmodelstagewhichinvolvesacircuitboard,thatcanbeprogramed

(impliedasamicrocontroller)andamomentprogrammingbundlecalledArduino

IDE(IntegratedDevelopmentEnvironment).ThisIDEkeepsrunningonPC to

compose,accumulateandtransferprogram invariouskindsofphysicalboard.

TheArduinoPlatform hasendedupbeingespeciallynotableamongspecialist

and designers.Arduino itemsareuninhibitedlydisseminated equipmentand

programmingundertheGNULesserGeneralPublicLicense(LGPL)ortheGNU

General Public License(GPL).
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Fig3.5.4:ArduinoIDE

CHAPTER4

Design,ImplementationandTesting

4.1Introduction

Approachesthathasbeentakenforsolvingoursystem willbediscussedinthis

section.Oursystem isforthosefarmersanduserswhodonotgettheproper

helpfrom theagricultureofficerfortheirproblemsaswellasthedonotknow

howtheycanimprovetheconditionoftheirfieldsformoreproduction.ThepH

meterwillmeasurethepHofthesoilandthatvaluewillindicatetheamountof

nutrientpresentinthesoil.Afterthatoursystem willsuggesttheamountof

fertilizertobeappliedinthefieldforbettermentandgainingoptimalcondition

forproduction.WehaveusedtheGSM moduleforthat

4.2System Design

Oursystem hastwoparts–

OneistomeasurethepH ofthesoil,forthisweareusingthepH

probemeterandtheArduinodevelopmentboard.
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Fig4.2.1:measuringthepH

Anotherpartistosendsuggestiontotheusercontainingtheamount

offertilizer.

Fig4.2.2: Sending

thesuggestion

4.3ImplementationoftheSystem

Wehaveimplementedthefullsystem in working

conditions.Thefollowingfiguresshows that.
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Fig4.3.1:SMSresultfrom oursystem

Herearetheblockdiagramsofoursystem –

Fig4.3.2:blockdiagram forpHmeasurement
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Fig4.3.2:System architecture

CircuitDiagram ofoursystem

Fig4.3.3: Circuit

diagram ofour

system
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Fig4.3.4:Circuitdiagram ofsystem

Resultsofoursystem

Fig4.3.5:Result-ReadingofpHmeter

4.4Testing

UnitTesting

Unittestinghavefocusedonverifyingtheleastunitofthedesignedsoftware.

Whiteboxtestingisappliedhere.MeasuringthepHvalueistestedandifitgives

correctvaluesthenvalueissenttothecorrespondingusers.
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Integrationtest

Integrationtesting istheblackboxtestingwhere softwareistested.Forverifying

functionalityand itsperformanceintegration testing isperformed.Wehave

tastedoursystem throughintegrationtesting.Allmoduleincludinginoursystem

designaretested.

TABLE4.4.1:INTEGRATIONTEST

TestCase ExpectedResult ObservedResult TestResult

MeasuringpHof

substance

Canmeasure

properly

Canmeasure

properly

pass

Can’tmeasure

properly

fail

Sendnotification

viaSMStouser

CansendSMS

properly

CanSendSMS

properly

pass

Can’tSendSMS

properly

fail

Senderror

notificationviaSMS

touser

CansendSMS

properly

CanSendSMS

properly

pass

Can’tSendSMS

properly

fail
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CHAPTER5

Conclusion,ImplicationforFutureScope

5.1conclusion

MeasurementofthepH isagoodindicatorofsoilingredients.Ourmodelis

goingtohelpbetterproductionformeetingthefuturedemandinAgriculture.

Thisgadgetismorepractical,solid,and compact.Utilizing thisinstrument,

agriculturistscanquantifypH physicallyorprogressivelywithnormalinterims.

Continuousobservingiscritical,wherethecathodeisfittedinthedribblewater

system framework,wherewecanscreenthepH oftheliquidsdirectedinthe

tricklewatersystem channels.Utilizingthisframeworkranchercanassessthe

soilnutrientpresentinthedirtandabsenceoflevelofsupplementstobe

includedforaparticularharvestbyutilizingpredefinedinformationgave.Users

canhavetherecommendationsfrom oursystem,sohecanenhancetheproduct

yieldsinaproficientway.

5.2Limitations

Theobtainedresultmaycontainsomeerrors.Aswewerenotabletoworkwith

theactualsensorstheerrorsoccurredduetothesensors’notbeingenough

qualitative.SometimestheGSM failstosendthecorrectSMSduetosomesort

ofconnectionerrorsandwrongmeasurements.

5.3Comparisonbetweenexistingsystem andoursystem
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AlltheexistingsystemsworkswiththepHanalysisofdifferentsubstances,food

elements.Someofthestudiesareaboutsoiltestingandsomeareaboutsoil

ingredientanalysis.Butourproposedsystem workswiththemeasurementofthe

soilpHandthenunderstandingtheamountofsoilnutrientandthensuggesting

theamountoffertilizertobeappliedinthecorrespondingfields.Whichwillhelp

usersabetterproductionthanbefore.

5.4FutureScope

Weareplanningtoimproveoursystem withmoreefficientsensorandatthe

sametimestoringthevalueofthesoilingredientstoadatabasesothatthedata

can be analyzed forfurtherstudies.We hope we willmake oursystem

suggestingfertilizerforaspecificcropthroughanandroidapplication
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Appendix

Corrosiveness-Thequality

Unreservedly-completely

Ascertained-Makesureof

Destitution-poverty

Rustic–Rural

Agrarian-Landforcultivation

Disseminate-Spread


