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ABSTRACT

ZigBeecommunicationtechnologywasusedtodesigntheinternalinformationtransmissionsystem
ofintelligentgatewayinthemonitoringsystem.Finally,thesystemwasusedtodetectthechanges
oftemperatureandhumidityintheenvironmentinrealtimeforverification.Theresultsshowedthat
AmazonAWScloudserviceplatformwasusedtobuildthemonitoringsystem,whiletheapplication
layerusedSpringMVCsystemframework inJ2EEplatformto realize thestorageofperception
data,controlofequipment,andanalysisofdata,anddevelopedtheDEMOsystembyusingAmazon
DynamoDBNoSQLdatabaseandRDSdatabasetojointlystoredata.Theresultsofthisstudyshow
that the agricultural environment IOT monitoring system based on cloud computing can better
realizethemonitoringofrelevantparametersinthecropenvironment,andcanlayafoundationfor
thedevelopmentofagriculturaltechnologyoffollow-upfacilities.
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1. INTRodUCTIoN

Withonly7%oftheworld’sarableland,Chinafeeds22%oftheworld’spopulation.Accordingto
statistics,theannualuseofpesticidesinChinaisabout1.8milliontons,farbeyondtheworldaverage
levelofpesticideuse,whichgreatlyaggravatesthepollutionofsoilandwaterinChina.Lai(2017)
andLiuetal.(2018)revealedthatinordertorealizethesustainabledevelopmentofagriculture,the
developmentoffacilityagricultureandmodernagriculturehasgraduallyattractedextensiveattention.
Facilityagriculturecan improve theair temperature, airhumidity, carbondioxideconcentration,
soilhumidityandotherfactorsdirectlyaffectingthegrowthofcropsinthegrowingenvironmentso
thatitcanmaintainarelativelystableandcontrollablerange.AccordingtoWangetal.(2018),this
technologyensuresthegrowthneedsofthecrops,providestheoptimumenvironment,andachieves
the high yield of the crops. Modern agricultural technology is a method to apply the advanced
scienceandtechnology,productionmaterials,andmanagetheagriculturalproductionprocesswith
scientificmanagementmeans.Withthecontinuousdevelopmentofcomputertechnologyandthe
extensiveapplicationofnetworkinformationtechnology,basedontheworldInternet,theresearch
andapplicationof“IOT”technologyinthe“thirdinformationtechnologyrevolution”hasreacheda
climax.Atpresent,theapplicationofIOTtechnologyforagriculturalinformationmanagementhas
madegreatachievements.
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IoT technology isamethod thatcanrealize intelligent informationmanagementandcontrol
through network perception, identification, transmission, analysis, and control. In the modern
agriculturalproductionprocess,Zhangetal.(2017)pointedoutthatIoTtechnologyisusedtodetect
thelightintensityandotherdataintheproductionenvironmentofcrops,whichareprocessedand
transmittedtothecloudplatformofagriculturalIoT.Astudyshowedthatcloudcomputinginthe
cloudplatformcananalyze,processanddisplaytheobtainedagriculturalinformationdatainreal-time.
Andintelligentdecisionfeedbackwasmadetotheusertoachievereal-timemonitoringofagricultural
productionprocessandautomationandintelligentmanagementofproductionfacilities,sothatcrops
havebeeninarelativelysuperiorandappropriateenvironmentforproduction,andtherebyobtainthe
maximumproductionbenefits(Wangetal.,2017).

TorespondtoandpromotethedevelopmentofagriculturalIoTinChina,theintegratedapplication
of IOT technologyandcloudcomputingplatform inmodernagriculturalproductionprocessare
realized.Inthisresearch,thefunctionalstructureofagriculturalenvironmentIoTmonitoringsystem
was designed and constructed, and the hierarchical framework of agricultural environment IoT
monitoringsystembasedoncloudcomputingwasdesigned.Finally,theintelligentgatewaysystem
intheagriculturalenvironmentIoTmonitoringsystemwasdesignedbasedonZigBeetechnology.
Theresultslayafoundationforthestudyofreal-timedetectionofthegrowingenvironmentofcrops
byusingtheIoTtechnologyandcloudcomputingplatformintheprocessofagriculturalproduction.

2. LITERATURE REVIEw

TheIoTtechnologycanalsobeappliedtothemonitoringandutilizationofwaterresources,soil
andair,andotheragriculturalecologicalenvironmentmonitoring.Theconceptofsmartagriculture
camealong.Through thedeep integrationof information technologyand traditional agriculture,
smartagriculturehelpsagriculturalproducersimprovetheyieldpermuofland,stabilizeproduct
quality,reduceproductioncosts,savenaturalresources,andreduceenvironmentalpollution.Inthe
pastthreeyears,withtheimprovementofsensoraccuracy,bigdata,machinevision,machinelearning
andotherfieldshavedevelopedrapidly.Intermsoffields,smartagriculturemainlycoversprecision
agriculture,robots,drones,newfarms,biologicalagriculture,andotheraspects.Fromtheperspective
ofsolutions,itmainlyincludesremoteintelligentagriculturalmonitoring,agriculturalproductsafety
traceabilityandanti-counterfeitingverification,standardizedproductionofagriculturalproducts,
andbrandmarketingservicesofagriculturalproducts.Inforeigncountries,DuffyandRegan(2017)
indicatedthatbasedontheIoTtechnology,theautonomoussensorcanbeappliedtothemonitoring
ofphosphorusandnitrogeninwater.Popovicetal.(2017)designedaplatformforpreciseagricultural
andecologicalmonitoringdedicatedtotheIoT,whichcanbeappliedtodifferentserversandcloud
technologies.Gupta&Quamara(2018)indicatedthattheuseofcloudcomputingtoconductstatistics
andanalysisonalargenumberofdataobtainedbytheIoTtechnologywillbecomeanimportant
partofthefutureInternet.

InChina,Liuetal.(2019)haveshownthatIoTtechnologyhasbeenappliedinartificiallight
supplement,automaticmechanicalarmsowing,harvesting,andotherproductionprocesses.Liet
al.(2017)haveshownthatIoTtechnologycanbeappliedtoreal-timemonitoringoftemperature,
humidity, light, soilPHvalueandcarbondioxide inagriculturalenvironment.Zhuetal. (2017)
showedthatitisveryimportanttoapplywirelesssensornetworksinIoTtoagriculturalenvironment
monitoringanddataintelligentmeasurement.Mo’sresearchshowsthatenvironmentbasedoncloud
computingcanmakethestorageofbigdataintheIoTfasterandsaferbyusingenhancedantcolony
algorithm(Mo,2019).Basedonthenewgenerationofinformationtechnology,Liuetal.(2019)
designedanintegratedframeworksystemplatformintegratingIoT,cloudcomputing,datamining,
andothertechnologies.ItshowsthatitcanrealizethebasicfunctionsofagriculturalIoTmonitoring
throughsimulation.
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Combined with relevant research at home and abroad, it is found that with the continuous
developmentofIoTtechnology,alargeamountofdatahasbeengeneratedindifferentfields.Cloud
computingcanbeusedtoeffectivelyprocessandanalyzethesemassivedata,andtheutilizationrate
ofagriculturalenvironmentalinformationinforeigncountrieshasbeenrelativelywide,butatpresent,
China’sresearchonthecombinationofcloudcomputing,IoTandwirelesssensornetworktechnology
andapplicationinagriculturalenvironmentalinformationmonitoringhasdecreased.Therefore,an
agriculturalenvironmentIoTmonitoringsystemwasconstructedbasedoncloudcomputing,aimed
tolayafoundationforthestudyofreal-timedetectionofthegrowingenvironmentofcropsbyusing
IoTtechnologyandcloudcomputingplatformintheprocessofagriculturalproduction.

3. METHodoLoGy

3.1 Functional Structure of Agricultural Environment IoT Monitoring System
IoT is a system that senses connections between objects, including sensors, RFID, networking,
transmission,processing,security,anddatamining.TheagriculturalIOTinformationmanagement
systemincludesagriculturalinformationperception,transmission,processing,andothermodules.
Thesensingtechnologycancollectandacquiretheinformationrequiredbytheindustrialsystem
in any location by using sensors, GPS and RS, such as the light, temperature, humidity, water,
carbondioxideandammoniaintheenvironment.Thetransmissionmodulecanrealizeinformation
transmission through wireless sensor networks or mobile communication technology based on
ZigBeeandothertechnologies.Theprocessingofagriculturalinformationcanberealizedthrough
environmentalprediction,earlywarning,optimalcontrol,andintelligentdecision-making.However,
cloudcomputingisamethodthatcanprovidenetworkaccessandconfigurenetwork,server,storage,
andothercomputingandcomputingsharingsystemsbyprovidingavailabilityandconveniencequickly
andaccordingtodifferentneedsofusers.Wolfertetal.(2017)believedthatapplyingcloudcomputing
tothemanagementofIoTofagriculturalinformationcanmaximizetheutilizationrateofresources,
andhastheadvantagesofprovidingmorestableservices,low-costoperationandacceleratingthe
speedofagriculturaldevelopment.Accordingtothefunctionalrequirements,themonitoringsystem
oftheagriculturalenvironmentIOTcanbedividedintofivemajormodules:intelligentgateway,
devicemonitoring,datamanagement,dataanalysis,andusercenter.Therearecorrespondingsub-
modulesundereachmodule.ThespecificfunctionalstructureisshowninFigure1.Theagricultural
environmentofInternetmonitoringsystemmainlyincludesintelligentgateway,equipmentmonitoring,
informationmanagement,dataanalysisandusercenterfivelevelsofsubsystem.Thesubsystemsat
thesefivelevelscontain13aspectsincludinglocalmonitoring,facilitymanagement,remotecontrol,
weatherdata,industryinformation,productionmanagementdecisions,usermanagement,andsoon.

Thearchitectureof theagricultural environment IoTmonitoring systemcanbedivided into
fourmodules:perceptionlayer,networklayer,supportlayer,andapplicationlayer.Amongthem,
theperceptionlayerismainlyanintelligentgatewayinthemonitoringsystem,whichcanobtain,
processandtransfersensorsandothersensingdatathroughconnection.Theinternalsensornetwork
ofthegatewayisimplementedbyZigBeesystem.Thenetworklayerismainlythegatewayinthe
systemandthenetworkconnectionusedforthetransmissionofdatachannels,usuallytheInternet
andothernetworks.Thesupportlayeristhesoftwareandhardwareenvironmentthatcanbeusedfor
operationintheopensystem.ThisresearchadoptsAmazonAWScloudserviceplatformtobuildthe
monitoringsystem.TheapplicationlayerusedSpringMVCframeworkinJ2EEplatformtorealize
thestorageofperceptivedata,devicecontrol,anddataanalysis.

3.2 The Internet-Based Hierarchical Frame design of the MoNIToRING System
Inordertorealizethesupervisionandcontroloftheagriculturalproductionprocess,aninformation
systemofagriculturalenvironmentIOTmonitoringwasdesignedaccordingtocloudcomputing.
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Thesystemcancollectandobtaintheenvironmentalinformation,thegrowthstatusofcropsinthe
processof agriculturalproduction through the sensornetwork, summarizeand transmit it to the
gatewayoftheIoT.Finally,decisionsaremadeinviewofthegrowthstatusofcrops,soastoguide
theagriculturalproductionprocess.Thisresearchrealizesthehuman-computerinteraction,resource
management,devicecontrolbetweenusersandthesystemonaccountoftheuserinterfaceprogram
andsystemsupportplatformofWebbrowser.Accordingtothemainfunctionsoftheagricultural
environmentIoTmonitoringsystem,itcanbedividedintofourmodules:equipmentmonitoring,data
management,dataanalysis,andusercenter.

Themonitoringoftheequipmentismainlyaboutdatacollection,processing,visualizationand
remotecontroloftheequipmentthroughthemanagementperceptionequipment.Userscanmanage
theperceptionoftheequipmentandobtainthedatabasedontheRESfulAPIresourcestructure.
ThedataconformingtothetriggerconditionsarepushedthroughWebsocket,andthesystemmakes
correspondingadjustments.Theusercanachieveremotecontrolofthedevicebyusingthesubscriber
accordingtotheMQTTprotocol.Themanagementofdataisdividedintoweatherdata,industrynews
andexpertsystem.Theweatherdatacanobtainprofessionalweatherpredictiondataandreal-time
monitoringdatathroughAPIinterface,andpushittobigdisplayintheuserinterface.Industrynews
canuseBaiduandothernewssearchengineequipmenttoobtainrelevantagriculturalinformation;
Throughtheexpertsystem,theusercandirectlyconsulttheindustryexpertsintherelevantfields
on the technical issues related toagricultural technology.Thedataanalysismodule includes the
productionmanagementdecisionanalysisandintelligentmulti-dimensionalanalysis,inwhichthe
productionmanagementdecisioncanbeobtainedthroughmining,detectionornetworkdatatoguide
andsupplementtheexistingmanagementmodule.Intelligentmultidimensionalanalysiscantransform
thedataintheexistingmodules,andfinallyacquireknowledgerelatedtoproductionmanagementto
helpmakedecisions.Theusercenterincludesusermanagement,authoritymanagement,andresource
management.Amongthem,usermanagementisbasedontheSaaSserviceplatformsystemtorealize
theauthorizationallocationofdifferentusers.AuthoritymanagementusingRestfulAPIinterface
implementation;ResourcemanagementisbasedontheSaaSserviceplatformsystem,whichuses
MQTTtopushandcounttheresourcesstoredinthesystem.Themainsystemlayeredframework
designisshowninFigure2.

Figure 1. Functional structure of agricultural environment IoT monitoring system
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Thetraditionaldatabasestoragesystemhasgraduallyfailedtomeetthecurrentrequirements
duetothelargedatacollected.Therefore,theAmazonDynamoDBNoSQLdatabaseandRDS
database were adopted to store data jointly. Spring Web MVC’s basic framework based on
DispatcherServletisoftenappliedtodevelophigh-qualityenterpriseapplications.MyBatisis
a semi-automatic ORM framework, which can contact database and establish corresponding
mapping. Spring data dynamo DB can make up for the disadvantages of MyBatis such as
complexqueryandtediouswritingSQL.UsingtheNoSQLcloudservicedatabaseinAmazon
DynamoDB,thedatabasehastheadvantagesofseamlessexpansion,highavailability,strong
security,andeasyintegrationwithHadoop.AmazonS3isacloud-basedstorageservicewitha
Webservicesinterfaceandtheabilitytoretrieveanyamountofdatainanylocationatalowcost.
Hadoopframeworkcanefficientlyandconvenientlyrealizetheclassification,transmission,and
processingofmassivedata.Itcaninteractwithdatainotherstorageservices.AccordingtoYuet
al.(2018),MQTTisacommunicationprotocolthatcanbeusedforlightweightorsubscription
informationtransmission,whichcanalsoprovidereliableinformationtransmissionwhenthe
networkcommunicationsignalispoorandunstable.

Figure 2. Hierarchical framework design of agricultural environment IoT monitoring system
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3.3 Intelligent Gateway System design According to ZigBee
TheintelligentgatewaymoduleisanimportantpartoftheagriculturalenvironmentIoTsystem
andanimportanthubforconnectingthecognitivenetworkandthecommunicationnetwork.
AccordingtotheZigBeesensornode,theagriculturalenvironmentmonitoringsystemandthe
connectioncircuitbetweenothermodulesandSIM900Amoduleweredesigned.Thehardware
designof the intelligentgateway is tomeet themonitoringrequirementsof factorssuchas
temperature, humidity, illumination and soilmoisture in the air, and tomeet thedetection
ofmoredifferentparameters.Itisnecessarytoselectasensorthatislightweight,efficient,
low-cost,shortindelay,andhighlyexpandable.Therefore,thisstudyusestheGY-30sensor
todetecttheilluminationintheenvironment,theRisymsensortodetectthehumidityinthe
soil, uses theDHT11 temperature andhumidity sensor for thenode construction, uses the
SIM900AmodulebasedonSTC12microcontrollertocollectandprocessthedatacollected
bythesensornode,andfinallyusestheembeddedZigBeetechnologyfordatatransmission.
InordertoimprovethestabilityanddetectionefficiencyofZigBeeremotemonitoringsystem,
ZigBeewirelesssensornetworkwithstartopologystructureisadoptedinthisstudytocollect
diversepointsandalargerangeofdataandgatherthedataintothecoordinator.Thesinknode
transmitsthedatainthewholenetworktothesingle-chipmicrocomputerandthentransmits
thedataremotelytotheserverthroughSIM900Amoduleandstoresitinthedata,whichis
convenientforthedataadministratoranduserstoview.Thesoftwaredesignoftheintelligent
gatewayisbasedontheLinuxkernelsystem.TheRIP.GPIOandWiringPiareusedtobuild
theIO,I2CandSPIinterfacesinthegateway.TheUARTportisbuiltusingthepyserial,the
MQTTinformationisparsedandtransmittedusingpaho-python,andtheWebnetworkservice
framework is built using WebIOPi. When using MQTT for remote control of the device,
afterreceivingthecommand,thegatewaywillparseandverifytheinformation,transmitthe
commandtotheZigBeesystemthroughtheserialport,andfinallytransmitthecommandto
theterminaldeviceforcontrolbytheZigBeewirelesstransmissionnetwork.

3.4 The overall Scheme design Based on IoT and Cloud Services
In thecloud serviceplatform, thebase isoneof themaindata sources.Thecloud service
platformforbigdatacanclassifydatabybuildingmultipledifferenttypesofdatabases.The
frameworkofagriculturalenvironmentalinformationmanagementsystembasedonIoTand
cloudservicesdesigned in this study is shown inFigure3.Firstly,production information
andvisualinformationobtainedbycollectionunitssuchaswirelesssensornetworksaswell
asactuatorsincludingirrigation,temperature,humidity,lightintensityandequipmentcontrol
arerequired.Throughthecommunicationprotocolconverterofthecloud,theobtaineddata
istransmittedtothecloudservicemanagementplatformofagriculturalenvironmentbigdata
basedoncloudcomputingserver,cloudplatform,modellibrary,database,decisionlibrary,
andproductlibrarythroughwirelessnetwork.Thereisatwo-waystreetbetweenthiscloud
serviceplatformanddataacquisition.Thecloudserviceplatformcancontroltheinformation
collectionequipment,intelligentcontrolequipment,andvisualmonitoringequipmentofthe
IoT.Inaddition,afterinformationcollectionbyvariousdevices,theobtaineddatawouldbe
gatheredthroughthebustothecommunicationprotocolconverterinthecloudforprotocol
conversion.TheconversionEthernetcommunicationinterfaceisuniformlyconnectedtothe
Internetnetwork,andthecollecteddataistransferredtothecloudserviceplatformthrough
thenetworksothattheusercandirectlyrealizetheremoteaccessofthecloudandthecontrol
ofthedevicethroughthenetwork.

Amongthem,mobileInternetdedicatedlineandtelecommunicationInternetdedicatedlinecan
havemultipleInternetaccessthroughthelinkloadbalancertoroutelinktrafficinInternetnetwork
andcontrolbroadbandservicelevel.
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3.5 other Hardware and Software design of the System
Amongthem,thegy-30modulesensorofBH1750FVIchipisusedforlightdetection,theCS215
signal sensor produced by Sensirion company is used for temperature and humidity detection,
and the bm2000-CO2 sensor is used for CO2 detection. The specific parameters of all sensors
are:temperaturedetectionrange:0-50°C;humiditydetectionrange:0-95%;CO2detectionrange:
0-50000ppm(adjustable);samplingtime:3s;responsetime:lessthan60s;inputpowersupply:24
VDC;averagepowerconsumption:100mA;accuracy:themeasuredvalueshallnotexceed5%of
theactualvalue.

The architecture of cloud computing needs to be classified according to different types of
services,whichcanbebasicallydividedintoinfrastructureservices,platformservicesandsoftware
services,andtheseapplicationsneedthesupportofacompleteplatformforoperation.Thehardware
environmentofthesystemalsoincludesHttpapplicationserverandWebserver,etc.,andthesoftware
environmentincludesspecificoperatingsystemanddatabase,etc.,whilethehardwareandsoftware
canbuildtheinfrastructureofinformationtechnology.Therefore,themanagementplatformofcloud
agriculturalenvironmentdatacenterisestablished,andthespecificconstructionmethodisshown
inFigure4.Itismainlybyinstallingtheoperatingsystem;thentheinstallationpackageofcloud
agriculturalenvironmentdatamanagementplatform isuploadedandstored in the rootdirectory
afterinstallation;theElasterfileisextracted,thenthemanagementserversoftwareisinstalled,the
install.shscriptisexecuted,andMisselected;afterinstallingMySQLdatabase,thescriptisexecuted
againandDisselected;theSELINUXvariableissettoPermissiveandtheMySQLconfiguration

Figure 3. Overall control scheme based on IoT and remote cloud services
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commandisedited;afterrestartingMySQLservice,userpasswordisset;thecloudplatformisstarted
andaccessedthroughtheclient.

4. RESULTS

IntheJavaenvironment,usingthelatestversionofMyEclipsetoolsdevelopedbyJ2EE,Maventools
forprojectmanagementandcodeconstruction,usingSVNforcodeversioncontrol.Onthebasisofthe
systemisintheSpringMVCframework,betweendifferentgroupsaswellastheframeworkthrough
thewayofintegration,addittoSpringMVCframework,afterloadingtheSpringconfigurationfile,
enterthecode,theWebapplicationcontextastheparentenvironment,usingthedefinitionparameters,
datasource,managementandtheframeworkoftheSpringandtheparameterissetwithdifferent
databaseintegrationframework.MyBatisisdefinedasthedatapersistencelayerframework,andthe
interfaceintheequipmentmanagementmoduleisrealized.DevelopORMframeworkinpersistence
layerinstoredproceduretoensureautomaticrealizationofCursordatasetandpropertymappingof
specifiedentityclass;SpringdatadynamoDBcombineswithrelevantfunctionstoformanORM
frameworktorealizethestorageofsensornodes’perceiveddata.IntheJavaenvironment,provide
asetofAPIfunctions,developMQTTcommunicationprogramcalls,anduseMQTTtransmission
informationtoachieveremotecontroloftheagriculturalenvironmentIOTsystem;Inordertoensure
thesafeoperationofthesystem,theinformationtransmissionneedstogothroughtheRESfulinterface
fordevicemanagement,dataqueryandtransmission,andusersignatureverification.

Afterdebuggingthesystem,thesensornodesinthesystemwereplacedindoorsforairtemperature
andhumiditydetection.Thedetectiontimerangedfrom9:00a.m.toP.M.17:30onJuly10,andthe
detectionintervalwas0.5h.Atotalof17groupsofdatawereobtained,andthetestresultswereshown
inFigure3.Foursensornodeswereplacedontheairtemperatureandhumiditytesting,fromFigure
5Aand5B,differentnodedetectionoftemperatureandhumidity,thereexistcertaindifferences
betweenbutthedifferenceissmall,thechangingtrendoftemperatureandhumidityanddifferent
timeisconsistentwiththeactualsituationoftemperatureandhumiditychanges.Thetemperature
showedatrendoffirstrisingandthenfalling,whilethehumidityshowedatrendoffirstfallingand
thenrising.Itindicatesthatreal-timemonitoringofenvironment-relatedparameterscanberealized
throughtheagriculturalenvironmentIoTmonitoringsystemaccordingtocloudcomputing.

Note:FigureAshows thedetectionresultsof the temperatureofdifferentsensornodesat
differenttimepoints;FigureBshowsthehumiditydetectionresultsofdifferentsensornodesat
differenttimepoints.

Thedataobtainedfromthedeviceendistransferredtothecloudthroughthenetworksothatthe
agriculturalenvironmentdatadetectionandintelligentcontrolcanberealizedanywherethroughthe

Figure 4. The construction process of cloud agricultural environment data management platform
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computerconnectedtotheInternet.Inaddition,itcanrealizereal-timemonitoringofenvironmental
informationandvisualinformation,andviewtheaccumulationandchangetrendofenvironmental
datainanytimeperiod.Thecontroloftemperatureandhumidityisoneoftheimportantindexesthat
affectthegrowthofcrops.Aftertheactualtemperatureandhumidityintheenvironmentaredetected
bysensors,thewirelesstransmissionsystemcancarryoutindependenttemperaturerise,temperature
drop,spraying,irrigation,andotheradjustmentactivitiesforenvironmentalcontrol.Afterthecode
programiswritten,thecodeisdownloadedintothecoordinator,routingnodeandterminalnode
respectively,andcompiled.Aftertherearenoerrors,eachdevelopmentboardispoweredonandthe
coordinatorisconnectedtothecomputerusingserialportline.Atthistime,thecomputersummary
willdisplaythedataresultscollectedbyeachnode,asshowninFigure6.Usernameandrole,user
accountinformation,real-timedata,historicaldata,statisticsandanalysisofdataandofficedata

Figure 5. Temperature and humidity detection results at different time points and different sensor nodes

Figure 6. The environmental data curve based on cloud access
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willappearinthewebinterface.Italsodisplaysinformationaboutairtemperature,humidity,light
intensity,andCO2concentration.

5. dISCUSSIoN

Asanimportantpartofsmartagriculture,agriculturalintelligentmonitoringistosetup“Internetof
things”monitoringnetworkbydeployingcameras,sensors,collectorsandotherInternetofthings
devicesinagriculturalproductionsites.Usingmoderninformationtechnologyandrelyingoncomputer
ormobilephoneterminal,real-timemonitoringofclimateenvironment,soilcondition,cropgrowth,
diseasesandinsectpestscanberealizedonagriculturalproductionsite.Inaddition,accordingto
thepresetrules,remoteautomaticcontrolofvariousagriculturalfacilitiesandequipmentiscarried
outtorealizemassdatacollectionandaccuratecontrolexecutioninagriculturalproduction.Cloud
computingisoneofthedistributedcomputingmethods.It isusuallyrequiredtodividethehuge
dataintocountlesssmallprogramsthroughthenetwork“Cloud”forcalculationandprocessing.The
systemofmultipleserversisthenusedtoreturnthesmallprogramsthathavebeenprocessedand
analyzedtotheuser.AccordingtoLewis(2017),itscoreconceptisinternet-centric,providingusers
withfastandsecurecloudcomputingservicesandrelevantdatastorageonthenetworksothatevery
usercanobtainresourcesthroughtheInternet.Silvaetal.(2017)pointedoutthattimelyprovision
ofrelevantagriculturalinformationiscrucialforfarmerstomakecorrectandeffectivedecisions,so
theydevelopedamobileagriculturalinformationsystemforfarmers’dailydecision-making.Alarge
numberofstudieshaveshownthatapplyingcloudcomputingtoagriculturalinformationmanagement
caneffectivelypromotethedevelopmentoftheagriculturalfield.Itisofgreatsignificancetousethe
Internetofthingstobuildareal-timemonitoringsystemofagriculturalenvironmentinformationfor
ustoknowtheagriculturalenvironmentinformationtimelyandinrealtime,andthenputforward
accurateandcorrectdecisions.Therefore,areal-timemonitoringsystemofagriculturalenvironment
informationisdesignedbasedontheInternetofthings.Chenetal.(2018)foundthattheapplication
of IOT technology to the finecontrolof fertilizers inagriculturebasedoncloudplatformcould
realizetheprocessingofmassivedataandprovideeffectivesolutionsfortheselection,production
andcultivationmanagementofcropvarieties.Chengetal.(2012)proposedaframeworkbasedon
cloud computing and ZigBee remote monitoring and control, while an agricultural environment
informationmanagementsystemframeworkwasdesignedbasedonIoTandcloudservices.Among
them,ZigBeewirelesssensorisusedtorealizereal-timemonitoringofenvironmentalinformation.
Afterthetest,itwasfoundthatitcouldeffectivelymonitorthechangesoftemperatureandhumidity
intheair,andtherewaslittledifferencebetweenthenodes,indicatingthatbetterdetectionresults
couldbeobtainedbyreal-timemonitoringofambienttemperatureandhumiditywiththesensornode
network(Syafarindaetal.,2018).Thechangeoftemperatureandhumidityintheairdetectedby
thenodeshowstheoppositetrend.Thisisbecausetheconstantincreaseofsolarradiationintensity
willgraduallyincreasethetemperatureintheair,butalsoincreasetheevaporationdegreeofwater
intheair.Ifthehumidityintheairislowerthantheoptimumgrowthhumidityofcrops,sprayor
irrigationisneeded.Sheng&Cai(2016)combinedZigBeetechnology,wirelesssensornetwork,
and cloud computing technology to design a framework for remote monitoring of temperature.
The results showed that rapidqueryandcontrolofenvironmental temperaturecouldbe realized
throughtheWeborpersonalmobileterminals.Yangetal.(2018)proposedanintelligent indoor
environmentmonitoringsystemcombinedwithZigBeewirelesssensornetworktechnology.Finally,
the result information isprovided through theweb-basedmonitoringplatform, so thatuserscan
usetheInternettomonitortheenvironmentandenablethemtousethesewisedecisionstomanage
andimprovetheenvironment.Inthisstudy,ZigBeeandwirelesssensornetworkswerecombined
tobuildanagriculturalenvironmentinformationmanagementsystem.Finally,itwasfoundthatit
couldmonitorthetemperature,humidity,lightintensityandCO2concentrationintheagricultural
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environmentinreal-time,whichlaidafoundationforthesubsequentminingofdatarelatedtothe
agriculturalenvironment.

6. CoNCLUSIoN

ThecloudIOTplatformismainlydesignedtosolvetheinformationmanagementoftheagricultural
environment,anduserscanenterthebaseendthroughthelargeplatform.Differentbasescancarry
outdifferentaccountsandloginconditions,soastorealizetheflexiblemanagementoftheagricultural
IOTcloudplatformandensurethesecurityoftheplatform.Thegeneralframeworkstructureofthe
modernagriculturalIoTmonitoringsystemisproposedanddesignedaccordingtocloudcomputing
through themodern agricultural IOTmonitoring system, intelligentgatewayof IoT, andMQTT
informationservice.TheSpringMVCbasicframeworkbasedonJ2EEplatformisdesigned,and
themodulessuchasMyBatisinthecloudserviceplatformareintegratedintotheframework.In
view of ZigBee communication technology, the information transmission inside the intelligent
gatewayofagriculturalenvironmentIoTisrealized.Theinformationtransmissionserveraccording
toMQTTinformationprotocolissetuptorealizetheconnectionofagriculturalenvironmentIOT
andintelligentgateway.Finally,throughtheverificationtest,itisfoundthatthesystemcanrealize
thereal-timemonitoring,analysisandstoragefunctionsofenvironmentaldata,andthemonitoring
resultsarerelativelyaccurate.Besides,thecorrespondinginstructionscanbesent.Subsequently,in
ordertopromotethemanagementandintelligentcontrolofagriculturalenvironmentalinformation,
theconstructionofintelligentcontrolsystemintheenvironmentcanbecarriedout,suchascarbon
dioxidesupplysystemandautomaticnutrientsolutionsupplysystem.Tosumup,thissystemlaysa
foundationfortheeffectivemanagementofagriculturalproductionprocess.
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