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ABSTRACT

Theprecisionsprayingofherbicidescansignificantlyreduceherbicideuse,andrecognizingdifferent
fieldweedsisanimportantpartofit.Inordertoenhancetheefficiencyandaccuracyoffieldweed
recognition,thisarticleproposedafieldweedrecognitionalgorithmbasedonVGGmodelcalled
VGGInception(VGGI).Inthisarticle,threeoptimizationsweremade.First,thereducednumberof
convolutionlayerstoreduceparametersofnetwork.Then,theInceptionstructurewasadded,which
canmaintainthemainfeatures,andhavebetterclassificationaccuracy.Finally,dataaugmentation
andtransferlearningmethodswereusedtopreventtheproblemofover-fitting,andfurtherenhance
thefieldweedrecognitioneffect.TheKaggleImagesdatasetwasusedintheexperiment.Thiswork
achievedgreaterthan98%precisioninthedetectionoffieldweeds.Inactualfield,theaccuracy
couldreach80%.ItindicatedthattheVGGImodelhasanoutstandingidentificationperformance
forseedling,andhassignificantpotentialforactualfieldweedrecognition.
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1. INTRodUCTIoN

Recognizingandremovingweedisanimportantpartoffieldmanagement.Weedssecretionshinderthe
growthofseedlingsandcausetheyieldreductioninthefield(Su,2017).Inaddition,weedsaremain
mediumtospreaddiseasesandinsectpests(Zhao&Liu,2019).Weedscompeteforenvironmental
resourcessuchasnutrients,sunlight,andwater(Hu,2007).Manualweeding(Xieetal.,2018)and
biologicalweedcontrol(Shabbiretal.,2018)areprimitiveandtraditionalmethodsforweedscontrolin
China(Lv,Dong,Sun,&Li,2018).Ontheonehand,thecostfortheresearchworkanddevelopment
ofbiologicalweedcontrolisveryhigh(Chen&Qiang,2015),ontheotherhand,chemicalweeding
(Wen,Ying,&Libai,2007)pollutestheenvironment(Liu,Wang,&Guan,2005).Thereisanurgent
needtoimprovetheefficiencyofweedsrecognitionandremoving.
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Theversatilityofcomputervisionhasmadeitafittoolusedinmanyfields,includingprecision
agriculture(Andrea,Daniel,&Misael,2017).Machinevisiontechnologywasfirstincorporatedinto
cropdetectionalgorithmstoidentifycroprowsandtosegmentplantsandweeds(Brivot&Marchant,
1996).Researchersdevelopedanautomatedcropsprayingsystem,andanalysisedthegreenhistogram
ofplantsimagesandperformedcropandweedsegmentationwithunspecifiedclassifiers(Aitkenhead
etal.,2003).Cao,Wang,Mao,andZhang(2007)developedamethodtoidentifyweedsinfieldby
usingpositionandtexturefeaturesofdrillcrops,themethodcouldachieve93%accuracy.Qiao,He,
Zhao,andTang(2013)developedandtestedamethodofweedrecognitionbasedonmulti-spectral
imagesandSVMclassifier,thismethodspentlesstimethantraditionalSVMclassifier.However,
thismethodhadalimitationthattheaccuracyneedstobeimproved.WangandLi(2016)proposed
analgorithmtoextracttheheightfeatureoftheimageandthenfuseitwiththetexturetoidentify
andobtainahigherrecognitionrate,thealgorithmhadaneffectivenessof98.33%.However,the
plantdetectionalgorithmpresenteda limitation that themethodpentextremely largecomputing
time.Yan(2018)proposedamethodtoidentifyweedsbyremovingshapeandcolorofimages,the
goalofwhichwastoprepareforintelligentinter-tillageinfields.Inordertoimproveaccuracyof
cropandweedidentification,afastfieldweedidentificationmethodwasproposedbasedonthedeep
convolutionnetworkandbinarycode,themethodcouldachieve92.7%accuracy(Jiangetal.,2018).
However,theeffectivenessoftheapproachwasnotguaranteedinsomeproductioncropscenarios.

In recent years, with the development of computer technology, the application of machine
visionrecognitionmethodintheidentificationofweedsandcropsisalsoveryextensive.Machine
visiontechnologycanprovideimportanttoolsforreal-timeimageprocessingandweeddetection.
Theconvolutionneuralnetwork(CNN)(LecunandBengio,1998)havebeenwidelyusedinvarious
fieldsandalsohaveachievedremarkableresultsinthefieldofimagerecognition.Oneofthemajor
advantagesisthattheoriginalimagecanbeusedasaninputandtheautomatictrainingfeature,and
furtherreducethemanualpre-processing.Especially,LeNet,VGG16(Keetal.,2018;Zhangetal.,
2018;Zhuoetal.,2018),GoogLeNet(Szegedyetal.,2014;Zhaietal.,2019;Xieetal.,2018),ResNet
(Guetal.,2019)andotherclassicalneuralnetwork,theyallhaveachievedexcellentresultsinimage
classificationandrecognition.Here,anVGGInception(VGGI)modelwasproposedtoidentifyand
detectfieldseedlingsandweeds.Inthispaper,threeoptimizationsweremade.First,thereduced
numberofconvolutionlayerstoreduceparametersofnetwork.Then,theInceptionmodulewasadded
anddropoutoperations,whichcanmaintainthemainfeatures,havebetterclassificationaccuracyand
aremorerobust.Finally,dataaugmentationandtransferlearningmethodswereusedtopreventthe
problemofover-fitting,andfurtherenhancethefieldweedrecognitioneffect.Moreover,theVGGI
modelappliedtotheactualimages,thealgorithmpreformedagoodeffectiveness.

2. MATERIALS ANd METHodS

Inthissection,wedescribethecharacteristicsofthedatasetindetail,introducethemodelinthis
paperandrelatedmodel.

2.1. dataset
Inthispaper,theweedsandcropsimagedatasetsofKagglecompetitionwereusedtotrainandtest
thenetworkmodel.AccordingtoXu(2011),thedatasetincludessixkindsofweeds,Black-grass,
Charlock,Cleavers,CommonChickweed,FatHen,LooseSilky-bentandsixkindsofcrops,Common
wheat,Maize,ScentlessMayweed,ShepherdsPurse,Small-floweredCranesbill,Sugarbeet.The
totalof4750fieldweedsamplesof12categoriesweredepictedinTable1.

Alltheimagesarepatchedof224×224pixelsbyMatlab.Thenumberofimageswererandomly
dividedintotwogroups:80%ofimagesasthetrainingdataand20%ofimagesastestingdata.As
showninFigure1,whichistheexampleoffieldplants.



 

 

11 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/field-weed-recognition-based-on-an-

improved-vgg-with-inception-module/249688

Related Content

Research on Multi-Cooperative Combine-Integrated Scheduling Based on

Improved NSGA-II Algorithm
Li Ma, Yidi Wang, Meiqiong Maand Jiyun Bai (2021). International Journal of

Agricultural and Environmental Information Systems (pp. 1-21).

www.irma-international.org/article/research-on-multi-cooperative-combine-integrated-

scheduling-based-on-improved-nsga-ii-algorithm/289430

Cultivating Environmental Justice
 (2018). Utilizing Innovative Technologies to Address the Public Health Impact of

Climate Change: Emerging Research and Opportunities  (pp. 110-143).

www.irma-international.org/chapter/cultivating-environmental-justice/189791

Current Approaches, Challenges, and Perspectives on Spatial OLAP for

Agri-Environmental Analysis
Sandro Bimonte (2016). International Journal of Agricultural and Environmental

Information Systems (pp. 32-49).

www.irma-international.org/article/current-approaches-challenges-and-perspectives-on-spatial-

olap-for-agri-environmental-analysis/168500

Effect of Repeated Blast Vibrations on Rock Mass Damage in Tunnels
Ramulu Moreand T. G. Sitharam (2019). Recent Challenges and Advances in

Geotechnical Earthquake Engineering (pp. 215-244).

www.irma-international.org/chapter/effect-of-repeated-blast-vibrations-on-rock-mass-damage-in-

tunnels/210251

Using Geographic Information Systems for Study of the Natural Fire Risk on

the Territory of the Jewish Autonomous Region
Vladimir Aleksandrovich Glagolevand Anna Mihailovna Zubareva (2020). Predicting,

Monitoring, and Assessing Forest Fire Dangers and Risks (pp. 209-231).

www.irma-international.org/chapter/using-geographic-information-systems-for-study-of-the-

natural-fire-risk-on-the-territory-of-the-jewish-autonomous-region/240931

http://www.igi-global.com/article/field-weed-recognition-based-on-an-improved-vgg-with-inception-module/249688
http://www.igi-global.com/article/field-weed-recognition-based-on-an-improved-vgg-with-inception-module/249688
http://www.igi-global.com/article/field-weed-recognition-based-on-an-improved-vgg-with-inception-module/249688
http://www.irma-international.org/article/research-on-multi-cooperative-combine-integrated-scheduling-based-on-improved-nsga-ii-algorithm/289430
http://www.irma-international.org/article/research-on-multi-cooperative-combine-integrated-scheduling-based-on-improved-nsga-ii-algorithm/289430
http://www.irma-international.org/chapter/cultivating-environmental-justice/189791
http://www.irma-international.org/article/current-approaches-challenges-and-perspectives-on-spatial-olap-for-agri-environmental-analysis/168500
http://www.irma-international.org/article/current-approaches-challenges-and-perspectives-on-spatial-olap-for-agri-environmental-analysis/168500
http://www.irma-international.org/chapter/effect-of-repeated-blast-vibrations-on-rock-mass-damage-in-tunnels/210251
http://www.irma-international.org/chapter/effect-of-repeated-blast-vibrations-on-rock-mass-damage-in-tunnels/210251
http://www.irma-international.org/chapter/using-geographic-information-systems-for-study-of-the-natural-fire-risk-on-the-territory-of-the-jewish-autonomous-region/240931
http://www.irma-international.org/chapter/using-geographic-information-systems-for-study-of-the-natural-fire-risk-on-the-territory-of-the-jewish-autonomous-region/240931

