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ABSTRACT

Theautomaticclassificationofcropdiseaseimageshasimportantvalue.Theclassificationalgorithm
basedonmanualfeatureextractionhassomeproblems,suchastheneedforprofessionalknowledge,
istime-consumingandlaborious,andhasdifficultyextractinghigh-qualityfeatures.Inthisarticle,the
theoryofthefuzzysystemisdiscussed.Thetheoryofthefuzzysystemisappliedtothepretreatment
ofblurredimages.Alocalblurredimagedeblurringmethodbasedondepthlearningisproposed.
Bytrainingconvolutionalneuralnetworkmodelswithdifferentstructures, the imageofdiseases
andinsectpestsissegmentedusingnormalizedsegmentationalgorithmsbasedonspectralgraph
theory,andthesegmentationknotofleafdiseasesisobtained.Finally,theoptimalnetworkstructure
isobtainedbycomparingthesegmentationresultswiththetraditionalmachinelearningalgorithm.
Experimentsshowthatthesegmentationresultsofpestsanddiseasesobtainedbythisalgorithmhave
betterrobustness,generalization,andhigheraccuracy.
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INTRoDUCTIoN

Cropdiseasesandinsectpestsareoneofthemainagriculturaldisasters.Theyhavethecharacteristics
ofmanykinds,greatimpactandfrequentoutbreaks.Theiroccurrencescopeandseverityoftencause
greatlossestothenationaleconomy,especiallyagriculturalproduction.Inrecentyears,theworsening
globalclimateandtheincreasinglyfragileecologicalenvironmenthaveledtomoreandmoreserious
phenomenaofcropdiseasesandinsectpests.Asthequalityofplantgrowthenvironmentdeclines,the
disseminationspeedofdiseasesandinsectpestshasbeenaccelerated.Onlybytimelyacquisitionand
identificationofinformationondiseasesandinsectpestsincropscaneffectivecontrolmeasuresbe
taken.Withtheriseofprecisionagriculture,theapplicationofinformationtechnologyinagricultural
productionprovidesanewwaytoidentifypestsanddiseasesincrops(Long,2014).
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Inthepast,visualhandinspectionwasoftenusedtodetectplantdiseasesandinsectpests.This
methodnotonlyrequirestheinspectortohaveconsiderableprofessionalknowledgeandrichwork
experience,butalsothemanualcountingandstatisticaloperationareextremelycomplexinthewhole
detectionprocess.Visualhand-searchingmethodcannotmeetthecurrentrequirementsofreal-time
monitoringofpestinformationandcannotusereal-timecontrolmeans.Inparticular,thesymptoms
ofsomeplantdiseasesandinsectpestsintheearlystageofinjuryareverysimilar,anditisdifficult
todistinguishthembyvisualmethod(Zhaoetal.,2012;Gaoetal.,2018;Jiangetal.,2017).

Digitalagriculturecanmake thewholegrowthprocessofplantsbemanagedfinely,mainly
becauseofthehigherrequirementoftimelyandaccurateinformationacquisitionforplantdiseases
and insect pests. According to the damage degree of leaves to determine the spraying dose of
pesticides,digitalagriculturerequiresaveryhighprecisionofthesprayingdoseofpesticides,which
willinevitablybecomethemostcriticalstepintheimplementationofprecisionmanagement(Liu
&Chen2018;Shenetal.,2017).Inthefieldofdigitalagriculture,thespecificdamagedpartsof
leavesinthedamagedplantscanbeidentifiedbyusingintelligentdetectionmethodstomonitorthe
plantsinrealtime,andthedamageddegreeofleavescanbeaccuratelyidentifiedbythismethod.

Computervisiontechnologyismainlybasedonimageprocessing.Intheprocessofdetecting
plantdiseasesandinsectpests,thetechnologyextractsthetissueoftheinjuredplant,theedgeof
thediseasespotortheinsectbodyofthepest,andobtainsthedegreeofplantdamagethroughthe
areaandthequantityoftheinjuredplant,soastoadopteffectivecontrolmeasures.Computervision
technologymainlyfocusesonthemorphologicalcharacteristicsoftheobjectofstudy.Theimage
datainformationcollectedisgenerallyperceivedbythenakedeye,sotheamountofdatacollected
isrelativelysmall.

Someofthecollectedimagesofdiseasedleavesareblurred.Weneedtoextractfeaturesfrom
theseblurredimagesanddatamininginthesefeatures.Thisisaresearchrelatedtofuzzysystem
anddatamining.Usingdataminingtechnologytoanalyzeandprocesstheblurredandclearareas
in images isaverypractical technology,whichcanbeusedas thepreconditionof imageobject
extraction,imagesegmentation,imagedeblurring,imageretrievalandsoon.

Inordertoachievetheobjectivesoftheproject,thefollowingissuesareurgentlyawaited:

1. Cropdiseaseimagebelongstothedataoftheindustry,currentlythereisnostandardizeddata
set,howtodesignsampleimageprocessingtechnologycombinedwithsensoracquisitionto
obtainsampleswithsufficientpolymorphismandsignificantrepresentation.

2. Featureextractionandrecognitionofthesetofconvolutionallearningnetwork,andhowtodesign
it.Awell-structuredtrainingconvolutionnetworkenablesittoachievesatisfactoryrecognition
accuracyandfasterconvergencespeedindiseaserecognition.

3. Whetherthesemi-supervisedlearningrestrictedBoltzmannmachinenetworkcanextractthe
featuresofdiseaseimages,howtodesigntherecognitionalgorithmoffeaturesamples,andhow
toevaluatetheperformanceofthefeatureprocess,soastoensurethatdimensionalityreduction
canachieveself-optimizationinthelearningprocess(Spanholetal.,2016).

Aimingattheaboveproblems,thispaperfocusesonimagesegmentationcharacteristicsand
applicationbasedongraphtheorytoavoidthecomplexityandlimitationofmanualfeatureextraction
and realize automatic classificationof cropdiseases and insect pests images.At the same time,
advanceddataenhancementmethodsandmigration-fine-tuninglearningareusedtopreventin-depth
learningalgorithmfromtrainingover-fittingonsmallsamplesetsandimprovetheimage.Recognition
ratetomeethighstandardsofproductiondemand.

Thespecificcontributionsofthispaperinclude:

• Theimagesegmentationisstudiedsystematically.Aimingatimagesegmentationtechnology
basedongraphtheoryanditsapplication,thebasicframeworkofimagesegmentationtechnology
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