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ABSTRACT

Thehigh-voltagepowerlinesandtransmissiontowersarelargeinvolume,largeinnumber,andwide
incoverage,sotheyareeasilyattachedtoforeignobjects,whichmaycausefailureofthetransmission
line.Theexistingobjectdetectionmethodsaresusceptibletoweatherandenvironmentalfactors,and
theuseofneuralnetworksfortargetdetectioncanachievegoodresults.Therefore,thisarticleuses
MASKR-CNNasthebasicnetworkdetectionmethodfordetectingforeignobjectsinthetransmission
network.Theexperimentalresultsshowthatcomparedwiththetraditionaltargetdetectionmethod,
themethodadoptedinthisarticlehasachievedgoodresultsinthespeed,efficiency,andrecognition
precisionofforeignobjectdetection.Inthefuture,imageprocessingoperationscanbeperformed
forcomplexbackgroundsoftransmissionlinestoimproverecognitioneffect.
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INTRODUCTION

Withtherapiddevelopmentofsociety,theadequatesupplyofelectricityisanindispensablepartof
ensuringpeople’snormallife.High-voltagetransmissionlinesarethemostbasicpartofthesupplyof
electricalenergy.Thesafeoperationofthetransmissionlineisthekeytoensuringthestabilityofthe
entirepowergridfromthepowergenerationsidetothetransmissionside,becausethehigh-voltage
transmissionlineandthedistributionlinearethelinkbetweenthepowerplant,thesubstationandthe
user(Wang,2012).High-voltagepowerlinetowersareaveryimportantpartoftheentirepowergrid.
Forpowercompanies,itisveryimportanttocarryoutlong-termandseriousscientifictransmission
lineinspectionwork,becausethetransmissionlineisexposedtotheharshnaturalenvironmentsuch
asmountains,long-termwindandsunmaketheequipmentonthetransmissionlineveryItisprone
toaging,oxidationandcorrosion(Qi,2017).

Motivation
Inrecentyears,securityincidentscausedbyforeignobjectssuchasbirdnests,hangingballoons,
kites,etc.ontransmissionlineshaveoccurredfrequently.Windingforeignobjectsonthewiresmay
causethree-phaseshort-circuit(Pei&Kang,2012),aswellasgrounddischarge(Wu,Chen,&Zhou,
2003).Atpresent, thecommontransmission line inspectionmethods includemanual inspection,
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droneinspection(Bo,W.,Wu&Xu,2014)andimagemorphology(Wang,Wang,&Shao,2017;
Baker,Mills,&Langlotz,2016).

Themanuallineinspectionmethodtakesalongtime,isinefficient,andispronetoomission.
Linesurveypersonnelneedtospendalotoftimeonthetransmissionlinetoobservethetransmission
facilitiesusingauxiliaryequipmentsuchastelescopes.Transmissionlinesexistinabundanceinharsh
environmentssuchasmountainsandforests,andareahugehiddendangertothepersonalsafety
ofline-patents.Themanualinspectionmethodwillalsoleadtotheomissionofsometransmission
equipmentduetothenegligenceofemployees.

Droneshavealsobeenusedtoinspecthigh-voltagelines,anddronescanquicklyperformtasks
inaccordancewiththeinstructionsoftheinspectors.However,theinspectionofdronesiseasily
affectedbyextremeweathersuchasrain,snow,hailandstrongwinds,whichinterruptstheinspection
mission.Inaddition,theoperationofthedroneiscomplicated,andtherequirementsoftheoperator
arehigh,andthereturnedimagealsoneedstomanuallyjudgetheforeignobject.

Theuseofrobotsfortransmissionlineinspectionisalsoawidelyusedmethod.Thismethod
reliesonsensorssuchaseddycurrents,infraredandultrasonicwavescarriedbytherobottocomplete
thetaskofdetectingforeignobjectsandfaultrecognition,buttherobotinspectionmethodalsohas
thedisadvantagesofslowspeed,poortimelinessandlowefficiency.Withthedeeplearningand
computervisiondevelopmentinrecentyears,thepatrolrobotgraduallybegantoapplycomputer
visiontothedetectionsystem,sothattherobothasthevisualabilitytoimprovetheintelligenceand
controllabilityofthepatrolrobot.However,theapplicationofthevisionsystemtotherobothasthe
problemsofpooradaptabilityandweakanti-interferenceability(Zhu,2017).

In this paper, online imaging equipment and drones are used to obtain photos, analyze the
characteristicsofforeignobjectsonthetransmissionline,trainbyneuralnetworkmethod,andfinally
obtainempiricalpredictionmodels.Theforeignobjectdetectionmodelcanguidetheinspectionwork
andreducetheintensityofworkers’work,whichhasimportantpracticalsignificance.

Deep Learning Algorithm for Target Detection
Withtheapplicationofincreasinglyhigh-poweredGPUarraystomodeltraining,deeplearninghas
developedfasterandfasterinrecentyears.Neuralnetworkalgorithmsareakindofrepresentative
algorithmsindeeplearning,includingdeepbeliefnetwork(Bengio,&Yoshua,2007)andConvolution
NeuralNetwork(CNN)(LeCun,&Yann,1998).Atpresent,therearetwodifferentapproachestothe
deeplearningmethodappliedtotargetrecognition.Theperformanceoftheneuralnetworkalgorithm
inthecurrentmainstreamtargetdetectionisshowninFigure1.Thefirstcategoryisbasedonthe
candidateregion’stargetdetectionmethod,whichisrepresentativefromtheR-CNNgeneratedin
2013(Girshick,2014)tothelaterFastR-CNN(Girshick,2015),FasterR-CNN(Ren,He,&Girshick,
2015),andMaskR-CNN(Kaiming,Georgia,&Piotr,2018)usedinthispaper.Thesecondcategory
isasingledetectionmethod,representativemethodsincludeYOLO(Redmon,Divvala,&Girshick,
2015),SSD(Liu,Anguelov,&Erhan,2015),etc.

Related work
Existingedgedetectionalgorithmsoftenhavepoornoisesuppressioncapabilities,andtheproblem
ofextractingedgefeaturesof imagesfromaerial imagesusingonly theirgrayscalegradients. In
(Wu,2012),basedonthedifferenceoftexturebetweentransmissionlineandbackgroundinaerial
transmissionlineimage,athresholddetectionmethodbasedontexturefeatureisproposedbyusing
thresholdnoisereductiontechniqueandedgedenoisingmethod.Theanalysisoftheexperimental
resultsshowsthatthealgorithmhasstrongernoisesuppressionability,caneffectivelyretainthespecific
informationofthetransmissionlinebreak,andcanmorecompletelyextracttheedgeinformationof
theequipmentinthetransmissionline.

AimingatthecontradictionbetweenedgelocationandnoisesuppressioninCannyedgedetection
algorithm,theedgedetectionfunctionadoptsthemodifiedГdensityfunctionandintroducestheedge
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