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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



 

 

26 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/machine-learning-based-decision-support-

system-for-effective-quality-farming/266220

Related Content

Modelling and Monitoring Environmental Risks through a Semantic

Framework
Domenico Calcaterra, Marco Cavallo, Giuseppe Di Modicaand Orazio Tomarchio

(2016). International Journal of Distributed Systems and Technologies (pp. 1-21).

www.irma-international.org/article/modelling-and-monitoring-environmental-risks-through-a-

semantic-framework/168574

Performance Modeling of IEEE 802.11 WLAN using OPNET: A Tutorial
Nurul I. Sarkar (2010). Handbook of Research on Discrete Event Simulation

Environments: Technologies and Applications  (pp. 398-417).

www.irma-international.org/chapter/performance-modeling-ieee-802-wlan/38271

Monocular Vision System that Learns with Approximation Spaces
James F. Peters (2008). Rough Computing: Theories, Technologies and Applications

(pp. 186-203).

www.irma-international.org/chapter/monocular-vision-system-learns-approximation/28474

Toward an Access Infrastructure for Mobile Cloud: A Channel Assignment

Scheme for Wireless Mesh Networks
Yuan-Kao Dai, Li-Hsing Yenand Jia-Wei Su (2013). International Journal of Grid and

High Performance Computing (pp. 6-19).

www.irma-international.org/article/toward-an-access-infrastructure-for-mobile-cloud/95115

An Energy-Efficient Multi-Channel Design for Distributed Wireless Sensor

Networks
Sunil Kumar (2023). International Journal of Grid and High Performance Computing

(pp. 1-18).

www.irma-international.org/article/an-energy-efficient-multi-channel-design-for-distributed-

wireless-sensor-networks/329601

http://www.igi-global.com/article/machine-learning-based-decision-support-system-for-effective-quality-farming/266220
http://www.igi-global.com/article/machine-learning-based-decision-support-system-for-effective-quality-farming/266220
http://www.igi-global.com/article/machine-learning-based-decision-support-system-for-effective-quality-farming/266220
http://www.irma-international.org/article/modelling-and-monitoring-environmental-risks-through-a-semantic-framework/168574
http://www.irma-international.org/article/modelling-and-monitoring-environmental-risks-through-a-semantic-framework/168574
http://www.irma-international.org/chapter/performance-modeling-ieee-802-wlan/38271
http://www.irma-international.org/chapter/monocular-vision-system-learns-approximation/28474
http://www.irma-international.org/article/toward-an-access-infrastructure-for-mobile-cloud/95115
http://www.irma-international.org/article/an-energy-efficient-multi-channel-design-for-distributed-wireless-sensor-networks/329601
http://www.irma-international.org/article/an-energy-efficient-multi-channel-design-for-distributed-wireless-sensor-networks/329601

