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ABSTRACT

Nowadays,inthefieldofdatatransmissionbetweenreceiverandtransmitter,theReedSolomoncode
isusedveryfrequently.FECcodeshavetwoforemostandinfluentialoperations:(1)calculatingparity
symbolsattheencodersideand(2)transmittingmessagesymbolswithparitysymbolsanddecoding
the receivedcodewordat the secondsidebyusing thedecodingalgorithms.Gigabit automotive
ethernetisusedintheautomotivecartoprovidebetterbandwidthforeverykindofapplicationsto
connectfunctionalcomponentsofthevehicles.Thiserrorcorrectiontechniqueisusedinthegigabit
automotiveethernettoreducethechannelnoiseduringdatatransmission.RS(450,406)isapowerful
errorcorrectiontechniquesusedinautomotiveethernet.Thispaperfocusedonlyontheanalysisof
ReedSolomondecoding.ReedSolomondecodingismoreefficientdecodingtechniquesforcorrecting
bothburstandrandomerrors.ThecriticalstepsoftheReedSolomondecodingaretosolvetheerror
evaluatoranderrorcalculatorpolynomial,whichisalsoknownasKESsolver.
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1. INTRoDUCTIoN

Withthedevelopmentofadvancedvehicletechnology,electronicsystemsareincreasinginvehicleto
refinetheirinterpretationandnewfeatures.Consideringthefeaturesofacar,itselectronicssystem
isdividedintomanyfunctionalelements,andeveryelementhasself-dependentcontrol.Various
complexcontrolsandsensorsareusedincarstomaximizetheirefficiencyandpower.Toconserve
vehiclesinnormaloperation,componentsindifferentdomainorsamedomainneedtocommunicate
properlytoeachother.Therefore,tocompletethiscommunicationinsidevehiclesdifferentvehicle
networkstechnologyhasbeendeveloped,likeasFlexRay,MOST(MediaOrientedSystemTransport),
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LIN(LocalInterconnectNetwork),LVDS(Low-VoltageDifferentialSignaling)andControllerArea
Network(CAN)etc.Thesenetworksaredevelopedforspecificapplicationsordomains.InitiallyCAN
BUSisusedinvehiclenetworkbutduetosomelimitations(likerestrictiononcablelength,bitrate
andmodulesynchronizationetc.),AutomotiveEthernet(AE)isreplacingCANnetworktechnology.
AutomotiveEthernet(AE)isusedforprovidingconnectioninbetweenelectronicsystems.

AE is designed to meet bandwidth requirements, synchronization requirements, latency
requirementsandnetworkmanagementrequirements.Ithaswiderangeofapplicationsincluding:
Diagnostics,Infotainment,AdvanceDriverAssistanceSystems(ADAS)andinvehicleconnectivity.
In Ethernet data is transferred in the form of packets between nodes, it provides bidirectional
communication. AE is a wired hierarchical homogeneous network. Gigabit or 1000BASE-T1
EthernetisanextgenerationAutomotiveEthernet,canserveasabackboneoftheAutonomouscar.
TheAutomotiveEthernet(SanaUllahetal.,2013,pp.1-12)isusedincarstoconnectthedifferent
electronicsystemsforprovidingbetterandfastcommunicationbetweenthem.AEisthephysical
networkusedtoconnectdifferentelectroniccomponentsusedinthevehiclesbyawirednetwork.It
providesbetterbandwidth,latencyandmanagementrequirements.

ThePhysicalCodingSublayer(PCS)serviceinterfaceallowsthe1000BASE-T1PCStotransfer
informationtoandfromaPCSclient.InPCStransmissioncodeisusedforimprovingthetransmission
characteristicofanytypeofinformationtobetransferred.InPCSForwardErrorCorrection(FEC)
techniqueisusedforerrordetectionandcorrection.FECisapowerfultransmissioncode,itcorrect
limitednumberoferrorwithouttheneedofretransmission.SeveralErrorCorrectionCodes(ECC)
availableforFECare:

1. Blockcodes
2. Convolutionalcodes
3. HammingCodes
4. BinaryConvolutioncode
5. Low–DensityParitycheckcode
6. CyclicCode
7. BCH(BoseChaudhariandHocquenghen)code
8. ReedSolomonCode

ExceptReedSolomon(RS)Code,othererrorcorrectioncodesarenotusedinPhysicallayer(or
PCS)duetotheirlimitationssuchas:lesserrorcorrectioncapability,lessdatarateandpoorbandwidth.
Moreover,theseallECcodesareindependentofGaloisField(GF)andprimitivepolynomialexcept
RScode.Theycancorrecterroruptoseveralbits.Hammingcodescandetecttwo-biterror,orthey
canfixonlyone-biterrorwithoutdetectionofuncorrectederrors.Themostsignificantdifference
betweenBCHcodeandReedSolomonare:

• BCHcodescorrectbits,whileReedSolomoncodecorrectssymbols.
• BCHcodescorrectt biterrorerrors,whileRScodecorrects  t symbols.

BCHcodescancorrectonlyrandomerror,whileRScodecancorrectbothrandomandburst
errorduringdatatransmission.Hence,duetotheerrorcorrectioncapabilityRScodesarepreferred
overotherBCHcodes.

InphysicallayerofAE,RSencoderanddecoderareused.Theyworksimultaneouslytoprovide
fullduplexcommunication.RScodeisapowerfulFECcode.RSencodinganddecodingisusedin
theGigabitEthernetforbetterbandwidthandforreducingchannelnoiseduringthedatatransmission.
RScode(E.R.Berlekamp,1984;R.E.Blahut,1983)isoneofthemostpopularFEC(M.Kaur&
V.Sharma,2010)code.Itaddstheparitysymbolinthemessagesymbolandmakesthereceiver
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