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Abstract:

IoTinagriculturecanbeusedtoachievedifferentgoalsasitcanactuallytransformagriculture. Thepur
poseofloT-
basedsmartagricultureistomakestrategicdecisionsfortheentirefarm. Asaresult,thedevelopmentoflo
Ttechnologiesinthefieldofagriculturewillacceleratetheadoptionofsmartfarmingintheagriculturalse
ctor.Agronomistscannowbenefitfromthetechnologyandusethedatatooptimizetheiroperations. Atth
esametime,withtheexpansionofsmartfarmingagriculturesensorsuse,cropmonitoringandcropmanag
ementwillbeevenmoreeffectiveandusefulfortheagricultureorganization. Theultimategoalistoincrea
sethenumberofcrops,minimizewaste,andmaximizetheefficiencyofhuman labor. In addition, smart
agriculture sensors stimulate farmers to optimize the use ofarable land through predictive
analytics. A soil sensor, in turn, can be used to measure crophealthandsoilmoisture.

Keynotes:soilsensor,agriculture,loT,Smartfarming,Data-DrivenDecision,Drones
Introduction:

TheloTinagricultureishelpingfarmersmeetthegrowingdemandsofglobalagriculturalproduction. Wi
thapopulationof9.7billionby2050,theagriculturesectorneedstoadoptnewtechnologiestohelpmeetth
isdemand.Currently,shrinkingagriculturallandsisawidespreadproblemfortheglobalpopulation,and
thatiswhyasmartagriculturesystemisofsuchgreat importance.It is important toanalyzedata on
weatherpatterns and
worldpopulationdemandsandevenclimateforecasts.Moreover,connecteddeviceswillenablefarmin
goperationstomeetfooddemandswithhighequipmentefficiency,despitetheenvironmentalimpactan
dclimatechange.Precisionfarmingtechnologieswillenablefarmerstosaveonlaborcosts,andextratime
spenttoidentifysickanimalsorforcrophealthassessment.Smartagriculturegadgetscanautomatemulti
pleprocesses,whichmakesloT-basedsmartfarmingsuchapopularoptionforthefutureofagriculture.

Inthecomingyears,withthecurrentgreenrevolution,smartfarmingconfidentlygoestoarangeofnewtr
endsopeningfornewusecases.Smartfarmingdefinitionnowadaysextendsfarbeyondtheapplicationo
fsomesmartdevices.Now,whenwearetalkingaboutsmartfarming,weemphasizetheminimizationof
manualinterventioninallprocessesandthereplacementofthehumanworkforcewithsmartmachines.I
ndustrialloTsolutionsforagriculturearegaining
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TRENDONCOMPUTERIMAGING

Thelatesttrendoncomputerimaginginagricultureisremotesensingimagery,whichcanoffervaluablei
nsightsintocrophealthandyields.Modernsatellitesprovidefree,high-
resolutionimageryforfarmingpurposesandsmartgreenhouses. Theycancreatedetailedmapsforvehi
cletracking,soilconditionsevenstaffperformance. Theuseofsatellitesforagriculturehasspawnedma
nynewpossibilitiesinprecisionagriculture. Thistechnologycanalsohelpinidentifyingpestsdiseasesa
ndotherproblems.Itisalsopossibletouseagriculturaldronestomonitortheweatherandbasethewateri
ngscheduleonit.

ThebiggestbenefitofusingcomputerimagingloTdevicesisthattheyreducemanualwork. Thiscanhelpf

armersmanageacresoflandbetter. Thesesensorscanalsotellthemwhatkindoffinitenaturalresourcestoa
pplyandwhen.Theyalsoprovidefarmerswithcropmonitoringopportunities,livestockmonitoring,ands
oilqualitytracking. Withinformationonsoilcondition,livestockhealth,andweatherconditions,farmers

canadjusttheirproductionaccordingly.Furthermore,theseloTsmartsensorsandotherdevicescanalsopr
eventcroplossesandmaximizeyieldsonthesameamountofland.

IoTinAgriculture

The Internet of Things (IoT) refers to a network of interconnected devices and sensors
thatcollectandexchangedataovertheinternet.Inthe contextofagriculture,
IoTplaysapivotalroleingatheringreal-timedatafromfields,crops,livestockandmachinery.
Farmerswill become moreefficientastheywill
letgoofredundantandtraditionalfarmpracticesastheyreplacethemwithSmartFarmingtechn
iques.”

TopSbenefitsofSmartFarming

1. Data-DrivenDecisionMaking:loT-poweredsmartfarmingprovidesfarmerswithvaluabledata
on soil conditions, weather patterns, crop health and livestock behavior. Armed withthis
information, farmers can make data-driven decisions, leading to better
resourcemanagementandincreasedyields.

2. Resource Optimization: Smart farming minimizes wastage of water, fertilizers and
othervaluableresources.Byapplyinginputspreciselywhere
andwhentheyareneeded, farmerscanreducecostsandpromotesustainablefarmingpractices.

3. EnhancedEfficiency: AutomationoftasksthroughloTdevices
reducesmanuallaborandhuman errors. This efficiency boost allows farmers to focus on
strategic planning andinnovation.

4. Early Detection of Issues: IoT sensors can detect early signs of diseases, pests, or
cropdeficiencies. Timelyidentificationenablesfarmers
totakeimmediateaction,preventingthespreadofproblemsandreducingcroplosses.

5. Remote Monitoring: IoT technology enables farmers to monitor their fields and
livestockremotely.Thiscapability isparticularlyvaluable forlarge-
scalefarmingoperationsandcansavetimeandresources.
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ExploringloTTechnologiesfor SmartFarming

1. ToT Sensors: These devices are deployed across fields to collect data on soil
moisture,temperature,humidityandnutrientlevels. Theyprovidevaluableinsightsforpreci
sionagriculture.

2. Automated IrrigationSystems:loT-drivenirrigation
systemscanadjustwatersupplybasedonreal-
timeweatherdataandcropneeds,ensuringoptimalwaterusage.

3. LivestockMonitoring:loTwearablesand sensors
cantrackthehealth,locationandbehavioroflivestock,assistinginearlydiseasedetectionandimpro
vinganimalwelfare.

4. ConnectedWeatherStations:IoT-enabled
weatherstationsofferlocalizedweatherdatatofarmers,helpingthemplanfarmingactivitiesmor
eefficiently.

PresentloTSensorsand DevicesforSmartFarming

1. CropHealthMonitoring:Dronesequipped with multispectralcamerascan
captureimagesofcropsandanalyzetheirhealth,providinginsightsintopotentialissues.

2. LivestockTracking:GPS-enabled collars oreartagsallowfarmerstotrack
thelocationandmovementoflivestock,ensuringtheir safetyandefficientgrazingpractices.

3. AutomatedMilkingSystems: lIoT-
poweredmilkingsystemscanrecognizeindividualcows,monitormilkqualityandautomatethemi
lkingprocess.

AutomatingFarmOperationswithloT: RoboticsandDrones

Roboticsanddronesareincreasinglybeingintegratedintofarmingoperations,bringingfurtherautomati
on and efficiency to the agricultural sector. These devices can perform tasks such
asplanting,harvesting,sprayingpesticidesandmonitoringcrophealth.

Real-LifeExamplesofSuccessfulloTImplementationinAgriculture

“I came across many success stories of people implementing Smart Farming techniques
acrossIndia. Be it Nagpur, Beed, or Jaisalmer, farmers who embraced technology happily are
reapingunimaginable

benefitsfromasmallpieceofland. Thisiswhatwehavetodo.TaketheseSmartFarmingtechniquestoall
thesmall farmers andhelpthemmakedata-driven decisions.Thedaythis happens, India will
automatically become No. 1 globally in Agriculture and
relatedindustries,”’saysParvinderSinghGahlaut.

TheFutureofSmartFarming

The future of smart farming holds immense potential. As technology continues to advance,
wecanexpectevengreaterintegrationofAl,robotics,andbigdataanalytics. Artificialintelligencewill
play a pivotal role in making predictive analyses and suggesting optimized farmingstrategies.
The result will be an agriculture sector that is not only highly productive but
alsoenvironmentally sustainable. In conclusion, smart farming, powered by IoT technologies,
isreshapingthelandscapeofagriculture. Astheworld’spopulationgrows,theimportanceofsmartfarmi

ng in ensuring global food security cannot be overstated. Embracing IoT in agriculture
Page No: 3



Journal of Vibration Engineering(1004-4523) || Volume 20 Issue 2 2020 || www.jove.science

isnotjustatrendbutanecessityinthequestforasmarter,greenerandmorebountifulplanet.
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BenefitsofSmartFarminginTelangana

1) ImplementationofProjectsinvolvingEmergingTechnologies

Telangana is one of the first states in the entire country to tap the funds allocated
underNational e-Governance Plan in Agriculture for implementation of projects using
emergingtechnologies. Implemented Smart Irrigation Project during last Rabi using loT
technology. InGrape, Groundnut and Maize crops.Implemented Nutrient Management Project
using
thedevicewhichusesloTtechnology.Thedeviceanalyses1 Inutrients.Over1900samplestested.Imple
menting Produce Grading and Quality Assaying project using the devices which
usesartificialintelligencewhichaidsinproducegrading.

2) ImplementationofProjectsinvolvingEmergingTechnologies

Implementation is under progress of Seed Traceability project which uses Block
ChainTechnology. It captures the entire life cycle of the seed production chain till the seed
reachesconsumers i.e. farmers. .Finalization of firms is completed for implementation of
FarmAutomation project using Robotics Technology. .Weed Control and Fertilizer Spraying
for OilPalm plantation using 3 Robots for 100 acres continuously for 12 months . Cotton
PickingOperationusingSRobotswhichcanalsobeadoptedtosprayfoliarnutrients
andpesticidesforl00acres.

3) DigitisationofCadastralmaps

With a view to provide spatial angle to the farmers database, the process of digitization
ofcadastral maps was initiated. These maps will be tightly integrated with the farmers
databaseavailable in our state. .Since 2019 TS is using the farmers database created for
implementingflagshipprogrammeofTSi.eRythuBandhufordigitizingthecropsownextentineverygu
nta ofland. .The digitized cadastral maps will help in facilitating the field extension officers in
furtherimprovingtheaccuracyofthecropsownareas.

4) SaaguBaaguProject

ProjectisdoneonPro-bonobasisbytheProjectimplementationPartners(PIPs). TwoPIPsareselected —
Digital Green and Dehaat. Started implementation in Khammam District on
ChilliCrop.EnrollmentofFarmersisinprogress—Targeting~15000farmersforthisseason.
FarmerswillgettheadvisoryservicesontheMobileVideoBasedExtension—DisseminationofPackage
of Practices to farmers through Video at their respective villages On-filed soil testingand
issuance of soil health cards / reports .Market Aggregation — Procurement of produces atFarm
Gate . Quality Assessment of Chillis —higher price for higher quality .IOT based
advisoryservices to the Farmers — Pest forecasting, Smart Irrigation etc.,Analysis of Satellite
imageryand providing Advisory to the farmer — Stress based advisory Application of Fertilizer
andpesticideswiththehelpofdrones
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