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ABSTRACT

Although Bigdata analytics, machine learning and cloud technologies havebeen acknowledged
asbetterenablersinrevolutionizingthequalityofagriculturalsystems,inmostofthedeveloping
nationslikeIndiathereisnoablesystemtoeffectivelysurveytherealgroceryneedsofthesociety
andaccordinglyeducatethefarmerstogrowandsupplythecrops.Duetolackofsuchprocess,there
isnosynchronizationbetweendemandandsupplyoffoodcrops,andhence,mostofthetimefarmers
sufferwithlossandconsumerssufferfromhighvariedprices.Inordertoaddressthisproblem,data
aboutthedemand,supply,andpricevariationofvariouscropsofdifferentseasonsoftheyearhave
beencollectedandanalysed.Theanalysisresultshaveshownahugegapbetweendemandandsupply
ofcrops.Hence,thisworkproposesnovelmachinelearning-baseddataanalyticssystemthatforecasts
thedemandfordifferentfoodcropsandregulatesthesupplyaccordinglybyassistingthefarmersin
growingthecropsbasedonthedemand.Implementationresultshaveshown92%reductioninthegap.
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1. INTRoDUCTIoN

Agricultureisoneofthefieldswhichcontributemajorportiontotheeconomyofdevelopingcountries.
Forinstance,inIndiaover58percentoftheruralhouseholdsdependonagricultureastheirmain
meansofincome,andfarmingisoneofthemajorcontributorstotheGDPofthecountry(Ramesh,
2017).However,theagriculturalsysteminthedevelopingcountriesislaggingwithineffectiveuseof
advancedtechnologiesavailable,andhencefacingmanyhurdles.Advancedtechnologieshavebeen
acknowledgedasthebestenablertosupportconsumerisminthedigitalworldwhereinformationcould
bemadeavailablewithjustaclick.Anattemptshouldbemadetointegrateadvancedtechnologies
andinformationsystemsthatsupportmanybusinessprocesses,includingcommunication,operations,
supply, marketing, customer service, quality assurance, management. Agricultural system is no
exception.Innovationdrivesthepursuitofthereducedgap,pricevariation,lossandimprovedquality
of the Agricultural system. Technological innovation offers immense opportunities for process
innovation.AccordingtoOmachonu&Einspruch(Omachonu,2010),“processinnovationinvolves
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theimplementationofaneworsignificantlyimprovedproductionordeliverymethodandincludes
significantchangesintechniques,equipmentand/orsoftware”.

Itiswidelyacceptedthatthepopulationoftheworldstandsataround7.3billionandthatthis
willincreaseto9.5to10.0billionby2050(Agree,2017).Thisincreasewillbecomparativelygreater
indevelopingcountriesthanindevelopedcountries.Tokeepupwithrisingpopulationsandincome
growth,globalfoodproductionmustalsoincreaseby70presentinordertobeabletofeedtheworld
(Alexandratos&Bruinsma,2012;DepartmentofEconomicandSocialAffairs,2012).So,managing
thesupplyoffoodproductiontomatchthedemandisverymuchessential.

Ithasbeenobservedthat,inrecentdaysthereisahugepricevariationoffoodcropsinthemarket.
Thismarketpricedisparityforvariousfoodcropsismainlybecauseofdeficitinthemanagement
ofsupplyanddemandoffoodproductsinthefieldofagriculturalsystem.Hence,thereisaneed
toreducetheincompatibilityinsupplyanddemandoffoodcommoditiesefficiently.Toreducethe
gapbetweenthesupplyanddemandoffoodcrops,thedemandforvariousfoodsproducesneedsto
beestimatedandassistthefarmersingrowingthecropshavingademand.So,thereisaneedfora
systemthatcouldpredictthedemandforvariousfoodcommoditiesandassistthefarmersinchoosing
andgrowingthecropstosatisfytheactualneedofthesociety.Thiscouldreducethebreachamongst
theconsumer’sdemandandproducer’ssupplyandhelpsinreducingthelossforbothconsumers
andfarmers.

ThispaperisproposingaCloud,MachineLearningandDataAnalyticsbaseddecisionsupport
systemthat(i)collecthugehistoricaldataaboutthedemand,supplyandpricevariationofvarious
cropsofdifferentseasonsoftheyearforanalysis,(ii)forecaststhedemandofvariousfoodcommodities
(ii),suggeststhebestcroptogrowbasedonthelanddetailsandforecasteddemand(iii)reducethe
gapbetweendemandandsupplyoffoodcrops(iv)avoidthelossforfarmers(v)reducetheprice
variationinthemarket.

Theproposedsystemalsoprovidessecuritybyavoidingtheunauthorizedaccesstothesystemby
allowingonlylegitimatefarmerstogetregisteredwiththesystemusingtheirAadhaarID(Aadhaaris
a12-digituniqueidentificationnumberissuedbytheIndiangovernmenttoeveryindividualresident
ofIndia).

Toanalysethevariationsindemand,supplyandpricevalues,hugedatasetsaboutthedemand,
supplyandpricevariationofdifferentcropsarecollectedfromvarioussources(AgmarkNet,data.
gov.in,MinistryofHorticulture)andalsotheelaboratedmarketsurveyhasbeenmadefortheyears
2005-2016forthestateKarnataka.Theanalysiswasmadewiththiscollectedbigdatavaluesfor
thecropTomatoandtheresultshaveshownahugegapbetweenademandandsupplyandaprice
variationforthesame.ThegapobservedforthecropTomatoduringtheyears2012-2017forthe
stateofKarnataka,IndiaisplottedonusingvisualizationtoolandisshowninFigure1.

Theremainingportionofthepaperisorganizedasfollows;section2presentsthemotivationfor
theresearchproblem.Therelatedworksarediscussedinsection3.Methodologiesusedinthiswork
aregiveninsection4.Section5discussesthesystemarchitectureoftheproposedwork.Section6
illustratestheimplementationoftheproposedsystemwithdifferentmodules.Section7andgivesthe
resultsanddiscussion,thesystemevaluationisgiveninsection8.Thesection9concludesthework.

2. MoTIVATIoN

AccordingtoNationalCrimeRecordsBureau’slatestfarmer-suicidesdata,over6867farmershad
committedsuicideacrossthecountryIndiain2015-16(NCRBADSIannualReports,2016).According
tothesurvey,thisisprimarilybecauseoftheirinabilityinpayingbackloansraisedfrombanksand
microfinanceinstitutions.

Inordertoovercomesuchsituationandhelpfarmers,researchersworkedtowardsimprovingthe
yieldandproductionofthecropbutwithoutbotheringabouttheactualdemandforsame.Thereisa
mythintheagriculturethat,moreyieldsgivesmoreprofitincropbusiness.Withthelackofactual
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