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ABSTRACT

Indiaasacountryhas17.7%oftheworld’spopulationwiththelimitedavailabilityoflandresource
which is about only2.4%of theworld’s land.Being a developingnation andwith such a huge
populationtoaccommodate,anumberofproblemscanbeseenonadailybasissuchashightraffic
congestionandunmanagedtrafficontheroads.Irritatingrushandwastageoftimeandfuelaresevere
hindrancestomakingtransportationcomfortable.Asacountry,duetoavailabilityoflimitedlands,
theonlyoptionistomanagethetrafficsmartly.Hitherto,anumberofattemptshavebeenmadeinthis
regard.Still,thestaticallymanagedtrafficlightscanbeseenatthejunctionofroads.So,thiswork
givesaneasybutimplementablemethodtomanagetrafficlightseffectively.Ahybridapproach-based
enhancedconvolutionneuralnetworkmodelwasusedfortheclassificationalongwithacomparison
withothermodel-basedtechniques(i.e.,supportvectormachine).Theproposedenhancedmodel
produced91.01%accuracy,anditisabletooutperformtheexistingmodel.
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INTRoDUCTIoN

Inmetropolitancities,trafficcongestionisincreasingrapidly,therebyresultsinchronicsituations
indensedowntownareas.Trafficsignalsplayasignificantroleintheurbantransportationsystem.
Theycontrolthemovementoftrafficonurbanstreetsbydeterminingtheappropriatesignaltiming
settings.Adaptivetrafficsignalcontrollersareprinciplepartofsmarttransportationsystemhasa
primaryroletoeffectivelyreducetrafficcongestionbymakingarealtimeadaptationinresponseto
thechangingtrafficnetworkdynamics.Theunmanagedtraffichasanumberofbadconsequences,
likedelays,fuelconsumptionandpollution,roadrageandproblemsforemergencyvehicleswhich
needearlyclearance.Withtheadventofdeeplearningandneuralnetworkapplications,ithasbecome
easiertosolvereallifeproblemsmoreeasily.Theoverallmethodologyfollowedbyresearcherstill
nowisthevideocameraisimplantedontheroadtocapturetrafficconditionsandthenthealgorithm
triestosensethedegreeofcongestionontheroadinrealtime.Basedonthetrafficconditionthe
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algorithmthentriestoallocatetimeforthetrafficlightstoglow.Hence,themaindifferenceismade
bythealgorithmusedintheprocess,whichdecidestheaccuracyandprocessingtimetodefinehow
adaptivethesystemis.Todeveloparobustandefficientalgorithmforclassificationofroadcondition
isthebiggestchallengenow.

Buildingupacomponenttoforeseetheconstanttrafficstreaminurbanareasthatreducesthetrip
timeutilizingdata-miningcalculationsenhancestheexactness,versatility,andflexibilityofintelligent
trafficapplications.Thistechniqueconsolidatesafewversatiledataminingstrategies,forexample,
decisiontree,associationrules,andneuralnetworkapplications.Thesemethodologiesutilizesome
trafficparametersandauthenticinformationasinput.Pasttrafficinformationwasutilizedtoforesee
the transient trafficstreamutilizing theArtificialNeuralNetwork(ANN)(Kumaraetal.,2013).
Themodelusestrafficvolume,speed,thickness,timeanddayoftheweekalongsidethespeedof
everyclassasdataparameters.VideoobservationinformationisutilizedbyDhingraetal.,(2019)
forgroupingofstreettrafficandfurtherusedConvolutionNeuralNetwork(CNN)forclassification.
Trafficdensityestimationisacquiredfromtrafficintersectionpicturesutilizingdifferentartificial
intelligencebased techniques (Nubert et al.,2018) (combinedwithCVapparatuseswithclasses
for thethicknessofblockage).AnotherapproachwasfollowedbyDiaoetal., (2019) tocreatea
classificationmodeltoforeseethemomentarytrafficvolumeinheavytransportationframeworks.
Theauthorsintroducedanovelhybridmodeltopreciselyfigurethevolumeoftravellingstreams
multi-stepahead.Farreachingfactorswereviewedas,forexample,transient,origin-goalspatial,
recurrenceandself-likeness,andrecordedprobabilisticconveyancepointsofview.

Keetal., (2019)proposedanothermodelalongwithcompleteexaminationstructure,which
containsfourphasesthatorderandgaugethetrafficstreamboundaries(i.e.,speed,thickness,and
volume) from Unmanned Aerial Vehicles (UAV) video. The proposed structure includes some
issuessuchassporadicpersonalitymovement,lowestimationexactnessinthickrushhourgridlock
circumstance,andhighcomputational intricacy.Likewise, theauthorsopenlygaveadataset that
contains20,000preparingandtestingpicturetestsasbenchmarkforanalystdealingwithUAV.Trial
resultsdemonstratedthattheirproposedsystemcanaccomplishgenerallyexcellentprecisionresults
withhighconstantpreparingspeedinbothfreestreamandblockedtrafficsituations.Thetaskof
countingandclassifyingturningvehiclesaswellaspedestriansatroadintersectionisanexhausting
complexanddespiteusingtrafficmonitoringsystemsforcounting,humaninteractionismostessential
partofit.Linganietal.(2019)proposedanapproachbasedonlessinvasive,requiresnoroaddig
uporcostlyinstallationinordertoresolvetrafficintersectionturning-vehiclescounting.Forthis
purposelivestreamorrecordedvideoscanbeusedfromalreadyinstalledcameraalloverthecities
aswellasanycameraincludingsmartphoneswhichiseasilyavailable.Theybuiltthemodelsusing
ArtificialNeuralNetwork(ANN)anddeeplearningofobjectdetectioni.e.vehiclesalongcomputer
visiontechnology.Thismethodcanalsobeemployedonstillimages,recorded-videos,real-timelive
videosofthetrafficcontentandcandetect,classify,trackandcomputemovingobjectvelocityand
directionusingconvolutionneuralnetwork(CNN).

Thetrafficcontrolsystemusedbynowadaysinplaceinourcountryisnon-flexibleandnon-
adaptive to the ever increasingnumberof vehicles on the road.These systemsdonot have any
functionality to take into account thedynamicchange indensityof trafficduringvarioushours
oftheday.Asaresulttheroadsgetcongestedfrequentlyandsometimestheroadintersectionsget
blocked.Therefore twomost important resourcessuchas timeandfuel,getwasted insuchkind
of inefficientworkingof thesystem.Maheshwarietal., (2015)proposedadynamicsystemthat
overcomesalltheseissues.Thecamerasinstalledattheredlightsandintersectionsareusedbytheir
system to monitor the traffic dynamically. Thereafter this information is processed using image
processingtechniques,thevolumeoftherealtimetrafficiscomputedandupdatethetimerofthe
signalaccordingly.Simultaneously,itmonitorsthecongestionattheintersectiontoovercomefrom
itandthetimerisadjustedtopreventit.Thewholesystemworksautonomouslyandconsumesvery
lessturnaroundtime,hencehelpinsavingcriticalresourcesateveryjunction.Thissystemisenough



 

 

14 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/significant-enhancement-classification-

efficiency-automated/291086

Related Content

The Future of Companionable Agents
Roberta Catizoneand Yorick Wilks (2011). Conversational Agents and Natural

Language Interaction: Techniques and Effective Practices  (pp. 379-394).

www.irma-international.org/chapter/future-companionable-agents/54647

Sentiment Analysis-Based Categorized Opinions Expressed in Feedback

Forums Using Deep Learning Technique and Message Queue Architecture
Upendra Kumar (2022). International Journal of Distributed Artificial Intelligence (pp.

1-19).

www.irma-international.org/article/sentiment-analysis-based-categorized-opinions-expressed-in-

feedback-forums-using-deep-learning-technique-and-message-queue-architecture/309743

HeCaSe2: A Multi-Agent System that Automates the Application of Clinical

Guidelines
David Isernand Antonio Moreno (2010). Multi-Agent Systems for Healthcare

Simulation and Modeling: Applications for System Improvement  (pp. 113-136).

www.irma-international.org/chapter/hecase2-multi-agent-system-automates/37013

Norm Emergence with Biased Agents
Partha Mukherjee, Sandip Senand Stéphane Airiau (2011). Developments in

Intelligent Agent Technologies and Multi-Agent Systems: Concepts and Applications

(pp. 168-179).

www.irma-international.org/chapter/norm-emergence-biased-agents/49362

Automated Fuzzy Bidding Strategy for Continuous Double Auctions Using

Trading Agent’s Attitude and Market Competition
Madhu Goyal, Saroj Kaushikand Preetinder Kaur (2010). International Journal of

Agent Technologies and Systems (pp. 56-74).

www.irma-international.org/article/automated-fuzzy-bidding-strategy-continuous/47416

http://www.igi-global.com/article/significant-enhancement-classification-efficiency-automated/291086
http://www.igi-global.com/article/significant-enhancement-classification-efficiency-automated/291086
http://www.igi-global.com/article/significant-enhancement-classification-efficiency-automated/291086
http://www.irma-international.org/chapter/future-companionable-agents/54647
http://www.irma-international.org/article/sentiment-analysis-based-categorized-opinions-expressed-in-feedback-forums-using-deep-learning-technique-and-message-queue-architecture/309743
http://www.irma-international.org/article/sentiment-analysis-based-categorized-opinions-expressed-in-feedback-forums-using-deep-learning-technique-and-message-queue-architecture/309743
http://www.irma-international.org/chapter/hecase2-multi-agent-system-automates/37013
http://www.irma-international.org/chapter/norm-emergence-biased-agents/49362
http://www.irma-international.org/article/automated-fuzzy-bidding-strategy-continuous/47416

