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ABSTRACT

Abstract:Smartagricultureisanemergingconcept,becauseIOTsensors
are

capableofprovidinginformationaboutagriculturefieldsandthenactupon
based

ontheuserinput.InthisPaper,itisproposedtodevelopaSmart
agriculture

System thatusesadvantagesofcuttingedgetechnologiessuchas
Arduino,IOT

andWirelessSensorNetwork.Thepaperaimsatmakinguseofevolving

technologyi.e.IOTandsmartagricultureusingautomation.Monitoring

environmentalconditionsisthemajorfactortoimproveyieldofthe
efficient

crops.Thefeatureofthispaperincludesdevelopmentofasystem which
can

monitortemperature,humidity,moistureandeventhemovementof
animalswhich

maydestroythecropsinagriculturalfieldthroughsensorsusingArduino
board

andincaseofanydiscrepancysendaSMSnotificationaswellasa
notificationon

theapplicationdevelopedforthesametothefarmer'ssmartphoneusing
Wi-
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Fi/3G/4G.Thesystem hasaduplexcommunicationlinkbasedonacellular
-

Internetinterfacethatallowsfordatainspectionandirrigationscheduling
tobe

programmedthroughanandroidapplication.Becauseofitsenergy
autonomyand

lowcost,thesystem hasthepotentialtobeusefulinwaterlimited
geographically

isolatedareas.

1.INTRODUCTION

Overallintroduction

TheAgricultureParametersareutilizinganIOTTechnologyandsystem

availabilitythatdrawintheseobjectstoassembleanddealinformation.
"TheIOT

enablesthingsselectedrecognizedorpotentiallyforced
remotelycrosswise

overcompletedtheprocessofexistingconfigurationmergeofthe
substantialearth

intoPCbasedframeworks,inadditiontoacknowledgingoverhauled
capacity,

precisionandcashinterconnectedfavouredstance.PreciselywhenIOTis

extendedwithsensorsandactuators,theimprovementmodifyintoan
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occasionof

thealltheextrawidecategoryofelectronicphysicalstructures,whichin
like

mannerincorporatesheadways,forinstance,clevergrids,splendidhomes,
canny

movingandsmarturbangroups[1].Allisespeciallyspecificthroughits

introducedfiguringconfigurationanywaycaninteroperatewithinthe
current

Internetestablishment.

Indiahasagricultureasitsprimaryoccupation.AccordingtoIBEF(India
Brand

EquityFoundation),58%ofthepeoplelivinginruralareasinIndiaare
dependent

onagriculture.AspertheCentralStatisticsOffice2ndadvisedestimate,
the

contributionofagriculturetotheGrossValueAddition(India)isestimated
tobe

roughlyaround8%whichisverysignificantcontribution.Undersucha
scenario,

theusageofwaterespeciallythefreshwaterresourcebyagriculturewill

beenormousandaccordingtothecurrentmarketsurveysitisestimated
that

agricultureuses85%ofavailablefreshwaterresourcesworldwide,andthis

percentagewillcontinuetobedominantbecauseofpopulationgrowthand

increasedfooddemand.Thiscallsforplanningandstrategiestousewater
sensibly

byutilizingtheadvancementsinscienceandtechnology.Therearemany
systems
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toachievewatersavingsinvariouscrops,from basiconestomore
technologically

advancedones.Oneoftheexistingsystemsusethermalimagingto
monitor

theplantwaterstatusandirrigationscheduling.Automationofirrigation
systems

isalsopossiblebymeasuringthewaterlevelinthesoilandcontrol
actuatorsto

irrigateasandwhenneededinsteadofpredefiningtheirrigationschedule,
thus

savingandhenceutilizingthewaterinamoresensiblemanner.An
irrigation

controllerisusedtoopenasolenoidvalveandapplywateringtobedding
plants

(impatiens,petunia,salvia,andvincarosea)whenthevolumetricwater
contentof

thesubstratedropsbelowasetpoint.
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2.HardwareConfiguration

 Servers:Wewillneedalocalhosttoimplementanalgorithm totacklethesituation.The

localserverwillgetimplementedonanybrowserpresentonthesystem.

 Terminals:Jupyter.

 ProcessorPentium –IVandabove

 RAM 128MDSDEAM

 Monitor800*600resolution

 Harddisk10GB

 Processor64bitIntelcoreI3andabove

 Recentdatasetuploadedbyanybank

 KeyboardStandard102keys

 Mouse3buttons,scrollable

 Software–Windows10,7,8.

 Prompt-Anacondaprompt.



11

3.SoftwareRequirements

 Operatingsystem Windows10,7,8

 CodingLanguagePython

 Texteditor-Jupyter

 Platform –AnacondaPrompt

 MachineLearningAlgorithms

4.PURPOSE

Alsoknownasprecisionagriculture,precisionfarmingcanbethoughtof
as

anythingthatmakesfarmingpracticemorecontrolledandaccuratewhenit
comes

toraisinglivestockandgrowingcrops.Inthisapproachoffarm
management,a

keycomponentistheuseofITandvariousitemslikesensors,control
systems,

robotics,autonomousvehicles,automatedhardware,variablerate
technology,and

soon.Thiswillhopefullystopthefraudbecausethistypeoffraudis
stayingwith
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usfordecadesandnosuccessfulsolutionhascomethroughtostopit.

Technologyhaschangedovertimeandagriculturaldronesareaverygood

exampleofthis.Today,agricultureisoneofthemajorindustriesto
incorporate

drones.Dronesarebeingusedinagricultureinordertoenhancevarious

agriculturalpractices.Thewaysground-basedandaerial-baseddronesare
being

usedinagriculturearecrophealthassessment,irrigation,cropmonitoring,
crop

spraying,planting,andsoilandfieldanalysis.

5.Motivationandscope

MohdAhtesham utilizedIoTandpicturehandlingtolocatethesupplement

andmineralinsufficienciesthatinfluencetheyielddevelopment.Mohd

Ahtesham andSanchitSaprahaveproposedatechniquetopictureand

follow ruralitemsininventorynetwork.Ahtesham centrearound the

equipmentengineering,arrangedesignandprogrammingprocesscontrol
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oftheexactnesswatersystem framework.Ahtesham haveproposedan

approach to directwaterin ruralfields.Ahtesham have proposed an

approachtomeasurethesoilmoistureandtemperatureinruralfields.

6.PROBLEM WITHCURRENTSYSTEM

 HorticultureisthefoundationofourNation.Inlongtimepastdays

agriculturists used to figure the ripeness ofsoiland influenced

presumptionstodevelopwhichtokindofproduct.

 Theydidn'tthinkaboutthelevelofwaterandespeciallyclimate

conditionwhichhorribleanagriculturistmore.

 Theyutilizepesticidesinviewofafewsuspicionswhichmadelead

agenuineimpacttotheyieldifthesuppositionisn'tright.

 Theprofitabilityreliesuponthelastphaseoftheharvestonwhich

agriculturistdepends.
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 Toreplacethecurrentmethodthereshouldbecompetitionsthat

shouldbeheldregularlysothattalentfrom variouspartsoftheworld

couldcomeforwardandwecangetsomething.

7.PROPOSEDSYSTEM

Toimprovetheefficiencyoftheproducttherebysupportingcountry

weneedtoutilizetheinnovationwhichappraisesthenatureofharvestand

givingrecommendations.TheInternetofthings(IOT)isrevampingthe

agribusinessengagingthefarmersbythebroadassortmentoftechniques,

forinstance,accuracy and conservative cultivation to go up against

challengesinthefield.IOTadvancementaidsinsocialaffairinformation

on conditions like atmosphere,temperature and productivity ofsoil,

harvestwebwatching.IOTutilizefarmerstogetrelatedwithhisresidence

from whereverandatwhateverpoint.Remotesensorframeworksareused

forcheckingthefarm conditions.

InthispaperaPrecisionAgriculturehastheadvantageofgiving
continuous

criticism onvariousdistinctiveyieldandsitefactors.Asitsnamesuggests,
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PrecisionAgricultureisexactinboththeextentoftheproductterritoryit
screens

andinadditionintheconveyancemeasuresofwater,compost,andso
forth.This

innovationcanseparateasolitaryplantforcheckinginthetensorseveral
square

feet.TheWSNframeworkrequiresabroughttogethercontrolunitwithUI.

ExactnessAgriculturerequiresanovelprogrammingmodelforeachland
territory,

hedevelopmentofasmartagriculturesystem usingsen-sors,
microcontroller

withinanIOTsystem ispresented.Theaim oftheimplementationisto

demonstratethesmartandintelligentcapabilitiesofthemicrocontrollerto
allow

thedecisionstobetakenonwateringtheplantsbasedonthecontinuous
monitoring

oftheenvironmentalconditionsinthefield.Thesystem isasshowninFig.
1.It

alsoaimsatapredefinedirrigationscheduleasperthefarmers

convenience,uploadedintotheapplicationdevelopedforthesame.

Theimplementationisaphotovoltaicpoweredautomatedirrigationsystem
that

consistsofadistributedwirelessnetworkofsoilmoistureandtemperature
sensors

deployedinplantrootzones.Thesesensorscontinuouslymonitorthe
parameters

andsendittotheArduinoboardforfurtherprocessingwhichactsasanIOT

gateway.Thisgatewayhasbeengiventhewirelesscapabilitybyinstallinga
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WiFi

modulewhichwillbeupdatingthedatatothecloud.TheIOTgateway
alsohasthe

GSM capabilitythroughthemoduleconnected.Thisreceiverunitalsohasa
duplex

communicationlinkbasedonacellular-Internetinterface,usinggeneral
packet

radioservice(GPRS)protocol,whichisapacket-orientedmobiledata
serviceused

in2Gand4Gcellularglobalsystem formobilecommunications(GSM).The
data

beinguploadedtothecloudallowstheusertocontinuouslyviewthe
parameters

from thecomfortsofhis/hehomeorwhereveronthego.Thesystem has
the

capacitytoadaptbasedontheuserinputwhichthefarmercan
inputthroughthe

smartagricultureapplication.Thefarmercanselectaprofilebasedonthe
season

andthecropforirrigationandscheduleandplanthewaterresource
utilization

sensiblyasshowninFig.2.Thevolumetricwatercontentinthesoilisa
primary

factorwhichgivesasuggestionthatthewaterisrequiredforthecrops.In
the

absenceofthissystem thefarmerhastomanuallyinspecttheseforallthe
cropsby
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Figure1

inspectingthesoilinthefieldswhichistedious,timeconsuming
andstraining.This

canbetakencarebytheintelligentsystemwhichinformstheuser
wheneverthe

watercontentgoesbelowthethresholdsetbythefarmerhimself.Intrusion
of

animalsespeciallycows,monkeys,dogsetctothefieldsisaverycommon
issue

andoneofthefactorsfordisruptionordisturbancetotheyield.This
requiresone

persontocontinuouslyguardthefieldsatallthetimeswhichwillnotbe
accurate

andtheproductivityofonepersoniswasted.Thiscanbeovercomebythis
system

whichhasamotionsensortodetectthepresenceofanyanimalinthe
fields

andsendnotificationstothefarmerintheirpresence.Thedistancerange
forwhich
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thefarmerneedstodetecttheanimalscanbeallowedtosetbythefarmer
himself

intheapplicationinthebeginning

.

Figure2



19

Figure3
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Implementation

ThereasonfortheARM7processoristhatitinterfaceseveryoneofthe
parts

relatedwiththeDevelopmentpack.Numberofpinsinthisprocessoris

64.Eachstickisrelegatedwithspecificsegmentoftheunitforperforming
specific

capacity.TheedgeestimationofthesensorsissetinthisLPC2148
processor

whichisinchargeoftheprogrammedONandOFFoftheenginewhichis

combinedwiththepumpfordirectingwatertothehorticulturalland.The

temperaturelimitesteem willberefreshedtoserverorframework,through
IoTfor

each1minutefrom theincorporatedadvancementpack.LM35
temperature

sensorsutilizespeakerattheaccuratesupportersoutrighttemperature
(estimatedin

Kelvin)intoalsoFahrenheitorCelsiusrelyleadingitarrangements.The
two

resistorsareadjustedintheproductionlinetocreateanexceedinglyexact

temperaturesensor.ThecoordinatedSTARTReadtheinformation
Deploymentof

SensorIsTemperature/theHumidityesteemsingoIsthewateresteemsin
run

MotoronSTOPNOYESDataserver(IoTpassage)circuithasvarious
transistors

init-twointhecentre,afewineachintensifier,afewinthedependable
flow
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source,andseveralinthebendgivecircuit.Theedgeesteem isachieved(1
RH%-

3RH%)thisbreakingpointscanbesetinthemicrocontrollerifitsgoes
abovepast

10RH%conditionswillbeunusualgenerallydampnesslevelwillbein
ordinary

Condition.

IOTbasedsmartagriculturesystem isusedtogeneratedecisions
regarding

irrigationusingrealtimedata.Firstofall,farmerlogsintothesystem
usinghis

credentialssuchasusernameandpasswordfrom anAndroidapplication.
He

isthenallowedtoselectthecropforthatseason.System isimplemented
inthree

phases.

_Sensing

_Processing

_Informationdistribution.

Thesensingphaseinvolvesthesensingofthephysicalparameterswhich
includes

temperature,moisture,humidityandmotion.Allthesesensorsare
attachedtothe

ArduinoUnoR3microcontrollerboard.ThisboardactsastheIOTgateway
inthe
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developedsystem asithasthecapacitytotransmitthedatatothecloud.
This

transmissionisdoneusingWi-FiESP8266module.Theprocessingphase
takes

placeinthecloud.ThecloudconsistsofaWebServer,adatabasewhere
the

senseddataismaintainedandadecisionlogicwhichtakesdecisions
based

onthesenseddata.Intheinformationdistributionphase,theoutputofthe
decision

logicwillbesenttotheandroidapplicationandthentotheIOTgateway.
Theend-

to-endalgorithm ofthesmartfarmingsystem isgivenbelow

Start

_Continuouslyacquiresensordata

_A/DconversionofthesenseddataontheArduinoBoard

_SendthedatatothecloudthroughtheIOTGateway

_Ifthedataisabovethethreshold

_SendanotificationtotheSmartFarmingApplication

_IfuserselectsTurnON

_Sendacontrolsignaltotheserveri.e.cloud

_ControlsignalisthensenttotheIOTgateway

_TheIOTgatewaytriggerstherelayandthewaterpumpisturnedON

_ElseifuserselectsturnOFF

_Sendacontrolsignaltotheserveri.e.cloud

_ControlsignalisthensenttotheIOTgateway

_TheIOTgatewaytriggerstherelayandthewaterpumpisturnedOFF
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_Endif

_Else

_Continuecheckingforthethresholdcondition

_Endif

End

TheSmartFarmingApplicationisdevelopedonAndroid.

Thefeaturesthatareprovidedinthisapplicationareasfollows

1.SelectiontoturnON/OFFthewaterpump

2.Selectionofanirrigationprofilei.e.thefarmercanchooseatimeona
particulardaytostarttheirrigationandatimetostoptheirrigation.This
facilitatesthefarmertoinvesthistimeinsomeotherproductivework.The
application
profilealsoallowsthefarmertoselectthesamescheduleforaweekora
month

3.Suggestiontothefarmertouseaparticularpesticidefortheircrop

4.Notifythefarmerontheinvasionofthefieldbyanimals.
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Figure4

CODE

#include<Arduino.h>
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#include<stdlib.h>
#include<String.h>

//Ubidotsaccountdata
Stringtoken=""; //yourtokentopostvalue
Stringtemp_id=""; //IDofyourtemperaturevariable
Stringhum_id=""; //IDofyourhumidityvariable
Stringsoil_id=""; //IDofyoursoilvariable
Stringlight_id=""; //IDofyourlightvariable

//sensoroutputconnections
constintlight_out=A0;
constintsoil_out=A1;
constinttemp_out=A2;
constinthum_out=A3;

floattemp=0,hum=0;
intsoil,light;

voidShowSerialData()
{

while(Serial2.available()!=0)
Serial.write(Serial2.read());

}

//thisfunctionistosendthesensordatatoUbidots,youshouldseethe
newvalueinUbidotsafterexecutingthisfunction
voidsave_value(Stringpayload)
{

Stringle; //lengthofthepayloadincharacters
le=String(payload.length()); //thisistocalculethelengthofpayload

for(inti=0;i<7;i++)
{

Serial2.println("AT+CGATT?"); //thisismade
repeatedlybecauseitisunstable

delay(2000);
ShowSerialData();

}

Serial2.println("AT+CSTT=\"http://internet.tatadocomo.com\"");
//replacewithyourproviders'APN

delay(1000);
ShowSerialData();
Serial2.println("AT+CIICR"); //bringup

wirelessconnection
delay(3000);
ShowSerialData();
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Serial2.println("AT+CIFSR"); //getlocalIP
adress

delay(2000);
ShowSerialData();
Serial2.println("AT+CIPSPRT=0");
delay(3000);
ShowSerialData();
Serial2.println("AT+CIPSTART=\"tcp\",\"things.ubidots.com\",\"80\"");

//startuptheconnection
delay(3000);
ShowSerialData();
Serial2.println("AT+CIPSEND"); //beginsend

datatoremoteserver
delay(3000);
ShowSerialData();
Serial2.print(F("POST/api/v1.6/collections/values/?token="));
delay(100);
ShowSerialData();
Serial2.print(token);
delay(100);
ShowSerialData();
Serial2.println(F("HTTP/1.1"));
delay(100);
ShowSerialData();
Serial2.println(F("Content-Type:application/json"));
delay(100);
ShowSerialData();
Serial2.print(F("Content-Length:"));
Serial2.println(le);
delay(100);
ShowSerialData();
Serial2.print(F("Host:"));
Serial2.println(F("things.ubidots.com"));
Serial2.println();
delay(100);
ShowSerialData();
Serial2.println(payload);
Serial2.println();
delay(100);
ShowSerialData();
Serial2.println((char)26);
delay(7000);
Serial2.println();
ShowSerialData();
Serial2.println("AT+CIPCLOSE"); //closethe

communication
delay(1000);
ShowSerialData();
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}

voidsetup()
{

Serial2.begin(9600); //sim 900
coonectedtoserial2ofGR-Kaedeat9600baudrate

Serial.begin(9600); //serial
communicationbaudrate

delay(2000);
}

voidloop()
{

intcnt=0;
Stringpayload; //Variabletocollectallsensor

datafordatauploadonWebserver

if(Serial2.available())
{
Serial.write(Serial2.read());
}

temp=analogRead(temp_out);
temp=map(temp,0,1023,0,100);
Serial.print("temp=");
Serial.println(temp);

hum =analogRead(hum_out);
hum =map(hum,0,1023,0,100);
Serial.print("hum =");
Serial.println(hum);

soil=analogRead(soil_out);
soil=map(soil,0,1023,0,100);
Serial.print("soil=");
Serial.println(soil);

light=analogRead(light_out);
light=map(light,0,1023,0,100);
Serial.print("light=");
Serial.println(light);

while(cnt<5)
{
Serial.println();
Serial.println("UploadingSensorsDatatoUbidotsCloudService");
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payload="[{\"variable\":\""+temp_id+"\",\"value\":"+
String(temp)+"},{\"variable\":\""+hum_id+"\",\"value\":"+String(hum)+
"},{\"variable\":\""+soil_id+"\",\"value\":"+String(soil)+"},{\"variable\":\""+
light_id+"\",\"value\":"+String(light)+"}]";

save_value(payload); //callthesave_value
function

cnt++;
delay(20000);

temp=analogRead(temp_out);
temp=map(temp,0,1023,0,100);

hum =analogRead(hum_out);
hum =map(hum,0,1023,0,100);

soil=analogRead(soil_out);
soil=map(soil,0,1023,0,100);

light=analogRead(light_out);
light=map(light,0,1023,0,100);

}

//Delayfor90seconds
delay(45000);
delay(45000);

}

Conclusion
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IOTbasedsmartagriculturesystem canprovetobeveryhelpfulfor
farmerssince

overaswellaslessirrigationisnotgoodforagriculture.Thresholdvalues
for

climaticconditionslikehumidity,temperature,moisturecanbefixedbased
on

theenvironmentalconditionsofthatparticularregion.Thesystem also
sensesthe

invasionofanimalswhichisaprimaryreasonforreductionincrops.This
system

generatesirrigationschedulebasedonthesensedrealtimedatafrom field
and

datafrom theweatherrepository.Thissystem canrecommendfarmer
whetheror

not,isthereaneedforirrigation.Continuousinternetconnectivityis
required.This

canbeovercomebyextendingthesystem tosendsuggestionviaSMSto
the

farmerdirectlyonhismobileusingGSM moduleinsteadofmobileapp.

Therefore,thepaperproposesathoughtofconsolidatingthemostrecent

innovationintotheagrarianfieldtoturnthecustomarytechniquesfor
water

system tocurrentstrategiesinthiswaymakingsimpleprofitableand
temperate

trimming.Somedegreeofmechanizationispresentedempoweringthe
ideaof

observingthefieldandtheproductconditionsinsidesomelong-separate
extents

utilizingcloudadministrations.Thepointsofinterestlikewatersparingand
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work

sparingarestartedutilizingsensorsthatworkconsequentlyastheyare
modified.

Thisideaofmodernizationoffarmingisstraightforward,reasonableand
operable.

Asrelyingupontheseparameteresteemsranchercanwithoutmuchofa
stretch

choosewhichfungicidesandpesticidesareutilizedforenhancing
cropcreation.
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