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ABSTRACT

Deeplearninghasbroughtahugeimprovementintheareaofmachinelearningingeneralandmost
particularlyincomputervision.Theadvancementsofdeeplearninghavebeenappliedtovarious
domainsleadingtotremendousachievementsintheareasofmachinelearningandcomputervision.
Onlyrecentworkshaveintroducedapplyingdeeplearningtothefieldofusingcomputersinagriculture.
Theneedforfoodproductionandfoodplantsisofutmostimportanceforhumansocietytomeetthe
growingdemandsofanincreasedpopulation.Automaticplantdiseasedetectionusingplantimages
wasoriginallytackledusingtraditionalmachinelearningandimageprocessingapproachesresulting
inlimitedaccuracyresultsandalimitedscope.Usingdeeplearninginplantdiseasedetectionmadeit
possibletoproducehigherpredictionaccuraciesaswellasbroadenedthescopeofdetecteddiseases
andplantspeciesconsidered.Thisarticlepresentsasurveyofresearchpapersthatpresentedtheuse
ofdeeplearninginplantdiseasedetection,andanalyzesthemintermsofthedatasetused,models
employed,andoverallperformanceachieved.
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1. INTRoDUCTIoN

Agriculture is the firsthumanactivity thathelpedhumanity toadvanceanddevelop.Nowadays,
foodindustryandfarmingarethemostcriticalactivitiesworldwide,duetotheincreasingnumber
ofpopulationandtheincreasinggrowthoftheirneedsforfoodinorderfortheirlifetocontinue.
Agricultureisalsothebackboneofanyeconomicsystemforanygivencountry.Notonlyproviding
foodandrawmaterial,butalsoitprovidesemploymentopportunitiestoverylargepercentageofthe
population(Gebbers&Adamchuk,2010;Kitzesetal.,2008;Shalabyetal.,2011;Slavin,2016).

Theglobalfoodsupplyisannuallyreducedbyanaverageof40%(Oerke,2006)demonstrating
thatourcollectivebattleagainstdiseasesandpestsofcropplantsisnotwon.Indeed,theemergence
andspreadofnovelandhighlyvirulentcropdiseaseslikethestemrustUG99thatattackswheat,black
podinCocoaandviralinfectionsofCassavasuggestthatthesituationmayinfactbeworsening.
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ThisistroublingatatimewhentheUNFAOrecommendswemustinfactincreasethefoodsupply
by70%tofeedthefuturepopulation.

Plant diseases can be caused by different types of fungi, bacteria, viruses, pests, and other
agents.Diseasedplantsymptomscanincludeleafspots,leafblights,rootrots,fruitrots,fruitspots,
wilt,dieback,anddecline(Rileyetal.,2002).Themajorimpactofplantdiseasesisreducingthe
foodavailabletohumansbyultimatelydecreasingcropyields.Thiscanresultininadequatefoodto
humansorleadtostarvationinsomeareas(Strange&Scott,2005).

Plantdiseaserecognitionisofutmostimportanceinordertorecommendandchoosetheproper
treatmentfordiseasedplantsandalsopreventinfectionsofuninfectedones.Plantleafisthemost
commonwaytodetectplantdiseaseasitshowsdifferentsymptomsfordifferentdiseases.Discovering
andsubsequentlytreatingplantdiseaseswasdonebythenakedeyeofanexpertbymanuallyexamining
theplantsonsiteandthisprocessiscostly,slowandnotaffordable.Forthisreason,theneedfor
partiallyorfullyautomatedplantdiseasedetectionsystemsisamajorgrowingresearcharea.

Traditionalimageprocessingtechniquesprovidedreasonableresultsandperformanceregarding
plantdiseasedetectionusingleafimages,butthosewerelimitedtousingsmalldatasetsandproducing
theoreticalresults.Asdeeplearninghasrevolutionizedtheareaofcomputervisionspecificallythe
fieldofimageclassificationandobjectdetection,itisnowconsideredapromisingtooltoimprove
suchautomatedsystemstoachievehigherresults,widediseasesscope,andimplementapplicable
real-timeplantdiseasedetectionsystems.

Thispaperpresentsasurveyonthecurrentstateoftheartresearchesintheareaofapplying
deeplearningtoplantdiseasedetectionusingleafimages.Itisdividedintosevensections.Section
2exploresrelatedsurveysanddeterminesthescopeofthissurvey.Section3discussesthevarious
typesofplantdiseases.Section4presentsthetraditionalmachinelearningtechniquesusedinplant
diseasedetectionusingleafimage.Section5discussesdeeplearninganditsimpactoncomputer
visionespeciallyintheagriculturefield.Section6introducesasurveyofnearly22papersthatused
deeplearninginplantdiseasedetectionandcomparebetweenthemintermsofthedataset,models
used,andresultsachieved.Section7presentsabriefdiscussionaboutthesurveyedpaper.Finally,
section8providesconclusionsanddirectionsforfurtherresearch.

2. RELATED REVIEwS AND THE SCoPE oF THIS SURVEy

Almostallpreviousreviewsdoneonplantdiseasedetectionwerecoveringtraditionalmachinelearning
techniques.Recentdevelopmentsindeeplearningwerealsoreviewedindependently.Relatedreviews
couldbecategorizedinto1.overviewsofdeeplearningtechniques2.reviewsofusingtraditional
machinelearningandimageprocessingtechniquesinplantdiseasedetection3.reviewsofusing
deeplearninginplantdiseasedetection.Theformercategorywasonlyfoundinonesurveypaper
thatdiscussedusingdeeplearninginagriculturewithplantdiseasedetectionasoneoutofmany
otherapplicationfields.TheseeffortscanbesummarizedinTable1,andinthissectionthemost
representativepublicationsineachclasswillbediscussed.

2.1. overviews of Deep Learning Techniques
AuthorsinLecunetal.(2015)gaveamilestoneoverviewofdeeplearning,introducedseveralpopular
deeplearning-basedmodels,andgaveinsightsaboutthefutureimprovementsonusingdeeplearning.
Meanwhile,inSchmidhuber(2015)theauthordugdeeptotheoriginsofdeeplearningconducting
anencyclopedicsurveythatcoveredtheevolution,methods,applicationsandfutureofdeeplearning.
WhileinLiuetal.(2017)theauthorsreviewedthelatestdevelopmentsofdeepneuralnetworks,and
investigatedsomewidely-usedarchitecturesandapplicationssuchasspeech recognition,pattern
recognition,andcomputervision.



 

 

16 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/deep-learning-in-plant-diseases-detection-

for-agricultural-crops/248499

Related Content

Public Sector Human Resources Information Systems
Christopher G. Reddick (2010). Electronic Services: Concepts, Methodologies, Tools

and Applications  (pp. 1593-1600).

www.irma-international.org/chapter/public-sector-human-resources-information/44033

Ontologies for Model-Driven Service Engineering
Bill Karakostasand Yannis Zorgios (2008). Engineering Service Oriented Systems: A

Model Driven Approach  (pp. 154-193).

www.irma-international.org/chapter/ontologies-model-driven-service-engineering/18310

A Concept of a Service Field and its Applications to Create Service Value
Michitaka Kosaka, Jing Wang, Weiwei Hanand Qi Zhang (2014). Progressive Trends

in Knowledge and System-Based Science for Service Innovation (pp. 22-43).

www.irma-international.org/chapter/a-concept-of-a-service-field-and-its-applications-to-create-

service-value/87909

Blockchain Maturity of Ghanaian Financial Institutions and Their Readiness

to Adopt Distributed Ledger for KYC Processes
Forgor Lempogo, Willian Leslie Brown-Acquaye, Millicent Agangibaand Daniel

Selassie Kwasi Twumasi (2023). International Journal of E-Services and Mobile

Applications (pp. 1-24).

www.irma-international.org/article/blockchain-maturity-of-ghanaian-financial-institutions-and-

their-readiness-to-adopt-distributed-ledger-for-kyc-processes/317925

Exploring Consumer Adoption of Mobile Shopping Apps From a Perspective

of Elaboration Likelihood Model
Thi Huong Giang Voand Kuang-Wen Wu (2022). International Journal of E-Services

and Mobile Applications (pp. 1-18).

www.irma-international.org/article/exploring-consumer-adoption-of-mobile-shopping-apps-from-

a-perspective-of-elaboration-likelihood-model/296577

http://www.igi-global.com/article/deep-learning-in-plant-diseases-detection-for-agricultural-crops/248499
http://www.igi-global.com/article/deep-learning-in-plant-diseases-detection-for-agricultural-crops/248499
http://www.igi-global.com/article/deep-learning-in-plant-diseases-detection-for-agricultural-crops/248499
http://www.irma-international.org/chapter/public-sector-human-resources-information/44033
http://www.irma-international.org/chapter/ontologies-model-driven-service-engineering/18310
http://www.irma-international.org/chapter/a-concept-of-a-service-field-and-its-applications-to-create-service-value/87909
http://www.irma-international.org/chapter/a-concept-of-a-service-field-and-its-applications-to-create-service-value/87909
http://www.irma-international.org/article/blockchain-maturity-of-ghanaian-financial-institutions-and-their-readiness-to-adopt-distributed-ledger-for-kyc-processes/317925
http://www.irma-international.org/article/blockchain-maturity-of-ghanaian-financial-institutions-and-their-readiness-to-adopt-distributed-ledger-for-kyc-processes/317925
http://www.irma-international.org/article/exploring-consumer-adoption-of-mobile-shopping-apps-from-a-perspective-of-elaboration-likelihood-model/296577
http://www.irma-international.org/article/exploring-consumer-adoption-of-mobile-shopping-apps-from-a-perspective-of-elaboration-likelihood-model/296577

