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ABSTRACT

Thisarticleproposesthedesignofanovelhardwareembeddedsystemusedforautomaticreal-time
roadsignrecognition.Thealgorithmusedwasimplementedintwomainsteps.Thefirststep,which
detectstheroadsigns,isperformedbythemaximallystableextremalregionmethodonHSVcolor
space.Thesecondstepenablestherecognitionofthedetectedsignsbyusingtheorientedfastand
rotatedbrieffeaturesmethod.Thenoveltyoftheembeddedhardwaresystem,onanARMprocessor,
leadstoareal-timeimplementationoftheADASapplications.Theproposedsystemwastestedon
theBelgiumTrafficSignDetectionandRecognitionBenchmarkandontheGermanTrafficSigns
Datasets. The proposed approach attained a high detection and recognition rate with real-world
situations.Theachievedresultsareacceptablewhencomparedtostate-of-the-artsystems.
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1. INTRodUCTIoN

AutomaticTrafficSignRecognition (TSR) isbecominganessentialcomponentof thenewcars
(Greenhalgh&Mirmehdi,2012a;Greenhalgh&Mirmehdi,2012b;Rutaetal.,2010;Xu,2009;
Kassanietal.,2016),itisanimportantapplicationforAdvancedDriverAssistanceSystems(ADAS)
(Wahyono,2014;Hsiehetal.,2014;Rubleeetal.,2011;Granaetal.,2013).Theinabilitytoobserve
roadsignsduetovariousconditionsmightresultinroadaccidents.Manycaraccidentsarecausedby
drivers’lackofawarenessorfatigue.Thus,earlywarningofthedriverwillkeephimmoreattentive.
Consequently,theintegrationofanautomatedembeddedsystemoftrafficsignsrecognitionincreases
safetyconditions.

Aroadtrafficsignrecognitionapproachcanbecomposedoftwostages:detectionandrecognition
(Hsiehetal.,2014;Jungetal.,2016;Seoetal.,2015;Timofteetal.,2014).Thepurposeofthefirst
stepistoextractthesignsfromthewholescene.Thesecondstagetriestorecognizethesymbols
accordinglytoapredefineddatabase.Trafficsigndetectionandrecognitioninunstructuredscenes
havebeendrawingtheattentionofmanyresearches,boththeoreticallyandtechnically(Gudigaretal.,
2016;Saltietal.,2015).OneoftheforemostdifficultiesofTSRapplicationsistheunderstandingof
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theenvironmentandorientationofthesignsinrealscenes.Thefirstchallengeistoconsiderurban
scenesunderstandingundercomplexconditions(timeoftheday,weather,noise,occlusions,lighting
changes,shadows,distortion,etc.)aspresentedinFigure1.

Theproposedsystemisdividedintotwomainstages:thedetectionandtherecognitionstages.
Inthedetectionstep,theimageistransformedtotheHSVcolorspace,andtheMaximallyStable
ExtremalRegions(MSERs)algorithm(Greenhalgh&Mirmehdi,2012a),(Greenhalgh&Mirmehdi,
2012b),(Saltietal.,2015)isusedtodetectallpossiblecandidates.Fortherecognitionstep, the
OrientedfastandRotatedBrief(ORB)descriptor(Rubleeetal.,2011),(Granaetal.,2013)isused
toextractfeaturesservingtherecognizingprocessandenablestheidentificationofsigns.Thus,we
trytointegratethemethodswhileensuringacompromisebetweenprocessingtimeandaccuracy.In
thefollowing,wejustifythechoiceofHSVcolorspace,MSERalgorithmandORBfeature.

Manyresearchers(Jungetal.,2016),(Gudigaretal.,2016),(Lillo-castellanoetal.,2015)prefer
theHSVcolorspaceforitsabilitytoseparatecolorandbrightnessandthereforeitsresistanceto
lightingchanges.In(Farhatetal.,2015),(Lunge&Pawar,2014),(Berkayaetal.,2016),acolorspace
comparisonshowsthatHSVcolorspacepresentsthebestrobustnessintrafficsignsrecognition.
Moreover,similarworksshowthatMSERisanefficientandrapidtechniquethatprovidesbetter
robustnesstoblurredimagesandimprovesmatchingperformanceoverlarge-scalechanges.Forthese
reasons,wehavetoconsiderapplyingMSERinHSVcolorspace(Ellahyanietal.,2016).

ORBfeatureiscomparativelyscaleandrotation-invariantwhilestillusingtheveryefficient
Hammingdistancemetricformatching.Thus,itispreferredforreal-timeapplicationsasitensures
acompromisebetweenaccuracyandexecutiontime.

ThesecondchallengeforsuchTSRsystemistorespectthereal-timeconstraintregardlessofthe
speedofthevehicle.Toachievethispurposewithanembeddedsystem,itisimportanttoconsider
asuitablehardwareplatform.

Inthispaper,wepresentanovelembeddedsystemabletodetectandrecognizetrafficsigns
efficientlyinreal-timebasedonARMprocessor,andwecompareitsrobustnesswithsimilarhardware
implementations.

Theremainderofthispaperisorganizedasfollows:Section2providesareviewoftargeted
recognitiontechniquesandgivesanoverviewofpastworks.Section3,outlinestheproposeddetection

Figure 1. Problems of traffic sign detection: Over-Illumination, under-illumination, occlusion, rotation and deterioration of the 
signs, deficiency, complexity scene and weather situations.



 

 

20 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/embedded-real-time-system-for-traffic-

sign-recognition-on-arm-processor/247058

Related Content

Performance Evaluation of Machine Learning Algorithms for Stock Price and

Stock Index Movement Prediction Using Trend Deterministic Data Prediction
Munish Khanna, Mohak Kulshrestha, Law K. Singh, Shankar Thawkarand Kapil

Shrivastava (2022). International Journal of Applied Metaheuristic Computing (pp. 1-

30).

www.irma-international.org/article/performance-evaluation-machine-learning-algorithms/292511

A Novel Multi-Objective Nonlinear Discrete Binary Gaining-Sharing

Knowledge-Based Optimization Algorithm: Optimum Scheduling of Flights for

Residual Stranded Citizens Due to COVID-19
Said Ali Hassan, Prachi Agrawal, Talari Ganeshand Ali Wagdy Mohamed (2022).

International Journal of Applied Metaheuristic Computing (pp. 1-25).

www.irma-international.org/article/a-novel-multi-objective-nonlinear-discrete-binary-gaining-

sharing-knowledge-based-optimization-algorithm/290541

Theorems Supporting r-flip Search for Pseudo-Boolean Optimization
Bahram Alidaee, Gary Kochenbergerand Haibo Wang (2012). Modeling, Analysis,

and Applications in Metaheuristic Computing: Advancements and Trends  (pp. 286-

305).

www.irma-international.org/chapter/theorems-supporting-flip-search-pseudo/63816

Mathematical Model for Information Technology Infusion for Healthcare

Sector in Nigeria
Peter Adebayo Idowu, Jeremiah Ademola Balogun, Helen Olubunmi Jaiyeola

Akinadeand Ngozi Chidozie Egejuru (2017). International Journal of Computers in

Clinical Practice (pp. 1-19).

www.irma-international.org/article/mathematical-model-for-information-technology-infusion-for-

healthcare-sector-in-nigeria/202446

http://www.igi-global.com/article/embedded-real-time-system-for-traffic-sign-recognition-on-arm-processor/247058
http://www.igi-global.com/article/embedded-real-time-system-for-traffic-sign-recognition-on-arm-processor/247058
http://www.igi-global.com/article/embedded-real-time-system-for-traffic-sign-recognition-on-arm-processor/247058
http://www.irma-international.org/article/performance-evaluation-machine-learning-algorithms/292511
http://www.irma-international.org/article/a-novel-multi-objective-nonlinear-discrete-binary-gaining-sharing-knowledge-based-optimization-algorithm/290541
http://www.irma-international.org/article/a-novel-multi-objective-nonlinear-discrete-binary-gaining-sharing-knowledge-based-optimization-algorithm/290541
http://www.irma-international.org/chapter/theorems-supporting-flip-search-pseudo/63816
http://www.irma-international.org/article/mathematical-model-for-information-technology-infusion-for-healthcare-sector-in-nigeria/202446
http://www.irma-international.org/article/mathematical-model-for-information-technology-infusion-for-healthcare-sector-in-nigeria/202446


Genetic Algorithm for Solving the Resource Constrained Project Scheduling

Problem
Touihri Alaa, Krichen Saoussenand Guitouni Adel (2015). International Journal of

Applied Metaheuristic Computing (pp. 45-60).

www.irma-international.org/article/genetic-algorithm-for-solving-the-resource-constrained-

project-scheduling-problem/125866

http://www.irma-international.org/article/genetic-algorithm-for-solving-the-resource-constrained-project-scheduling-problem/125866
http://www.irma-international.org/article/genetic-algorithm-for-solving-the-resource-constrained-project-scheduling-problem/125866

