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ABSTRACT

Real-timeEnglish translation (RET) requireshighnetworkbandwidthand lownetworkdelay to
providebetterqualityexperience,andevenneedsthesupportofmassiveconnectiontoprovidemore
services.Forthethreemetrics,thetraditionalstrategiesmakeitdifficulttorealizeRETwell.With
thefastdevelopmentofmobileedgecomputing(MEC)and5Gnetworking,theguaranteeofthree
metricshasbecomeverypossible.Therefore,thispaperstudiesMEC-basedRETwith5G-driven
networksupport,called5GMR.Ononehand,5G-drivennetworkhasthenaturalpropertiestosupport
highbandwidth,lowdelay,andmassiveconnection.Ontheotherhand,MECisusedtooffloadthe
complextasksrelatedtothecomputationofEnglishsentencesintotheedgeserverfortheefficient
computation,whichnotonly savesenergyconsumptionofmobiledevicebut alsodecreases the
wholenetworkdelay.IntermsofthetaskschedulinginMEC,geneticalgorithm(GA)isadoptedto
addressit.Theexperimentalresultsdemonstratethattheproposed5GMRisfeasibleandefficient.
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1. INTRoDUCTIoN

English Translation System (ETS) (Zhang, 2020) has attracted much attention from the global
researchcommunities,suchasGoogle,KingsoftandYoudaobecauseitcanprovidetheconvenience
forallkindsofpeople.However,withthedevelopmentofnetworkmedia,moreandmorepeople
wanttoobtaintheonline(ratherthanoffline)translationservicesandrequiretoprovidethereal-
timetranslationresults,whichcausesthatthetraditionalETSscannotsatisfytherequirementsof
userswell.Asaresult,Real-timeEnglishTranslation(RET)risesinresponsetothepropertimeand
condition.Asweknow,RET,especiallythesimultaneousinterpretationisregardedasanimportant
assistanceforthereal-timecommunicationamongdifferentregionsandcountries,anditrequireshigh
networkbandwidthandlownetworkdelaytoprovidebetterqualityofexperience,andevenrequires
thesupportofmassiveconnectiontoprovidemorenetworkinfrastructureservices.Especially,atthe
timeoftheoutbreakofCOVID-19(Baroukietal.,2021),REThasbeingfacedgreaterneedsand
challengesbecausealmostallofmultinationalenterprisesandimportantinternationalconferences
areveryinclinedtoholdmeetingsthroughtheInternet.Inthiscase,thelarge-scalecrossdomain
communicationscenarioisessential.IfthereisnotheguaranteeofRET,everythingwithrespect
totherelatedmeetingsisemptytalk.Therefore,theresearchonRETisconsiderablysignificant.
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ToachieveRET,threeessentialmetrics,i.e.,highbandwidth,lowdelayandmassiveconnection
shouldbeguaranteed.Intermsofhighbandwidth,itcansupportthemassdatatransmissionsoas
tomoreconcurrenttranslationrequestscanbesatisfied;Intermsoflowdelay,itmakessurethat
theusersobtainthetranslationresultsasquicklyaspossible,reflectingtheinstantaneity;Interms
ofmassiveconnection,itcanprovidetheabilitytoconnectmoretranslationdevicessothatmore
userscanbeserved.Regardingtheabovethreemetrics,thecurrentstrategiesaredifficulttorealize
RETwell.Undersuchsituation,5G-drivennetwork(Jainetal.,2020)(Navarro-Ortizetal.,2020)
isattherighttimebecauseithasthenaturalpropertiestosupporthighbandwidth,lowdelayand
massiveconnection.However,itisinsufficientlypowerfulforRETonlydependingon5G-driven
networkirrespectiveofthecomputationoptimizationofEnglishtranslationtasks.Infact,withthefast
developmentofmobileInternet(Kamilaris&Pitsillides,2016),almostallusersusemobiledevices
(e.g.,smartphone)withtranslationsoftware(s)todotheEnglishtranslationtasks.Nevertheless,the
computationresourcesandstorageresourcesareverylimited,whichcannotsupporttheefficient
computationontheEnglishtranslationtasksandthushastheimportantinfluenceonnetworkdelay.
Withtheusageofmobiledevicesandthelimitationofcomputationresourcesandstorageresources
consideration,MobileEdgeComputing(MEC)(Elazhary,2018)frameworkhasbeenacceptedasa
nicecandidatesolution.

Different from the traditional cloud computingwith some limitations (Esch, 2014), such as
seriousbandwidthload,lowresponsespeedandbadsecurityprivacy,MECisdeployedatthenetwork
edgewithanumberofmobiledevices,withsomeremarkableadvantages(Abbasetal.,2018).For
example,itcompletesinformationcomputationandinformationstorageatbothmobiledevicesand
edgeservers,andthusnetworkdelaycanbedecreasedgreatly;itdoesnotuploadtheinformation
tothecloudcentersoastoguaranteethesecurityandprivacy.UsingMECintoRET,thecomplex
andredundantcomputationtasksonEnglishtranslationcanbeoffloadedintotheedgeserver(s)for
theefficientcomputation.Insuchway,thewholenetworkdelaycanbereducedatthesametime
theenergyconsumptionofmobiledevicecanbesaved.Tosumup,5GandMEChavemadethe
guaranteeofthreemetricsbecomeverypossibleanddeployable.

Giventheabovestatements,themajorcontributionsaresummarizedasfollows.Atfirst,asystem
framework with MEC and 5G network is presented. Then, Genetic Algorithm (GA)-based task
schedulingschemeisproposedinMECscenario.Finally,thesimulationexperimentsareperformed
basedon10,0000Englishtranslationtasks.

Therestof thispaper isorganizedasfollows.Section2reviewstherelatedwork.Section3
presentsthesystemframeworkofRET.Section4givesthedetaileddesignonMEC.Section5reports
theexperimentresults.Section6concludesthispaper.

2. RELATED WoRK

TherehavebeensomeproposalsonEnglishtranslation.Forexample,in(Rahnemoonetal.,2017),the
authorsinvestigatedandanalyzedthethematicstructureofEnglishnewsandtheirPersiantranslated
versionexploitingbothdescriptiveandquantitativeapproaches,wheretheextracteddatawasanalyzed
byadoptingtheneuralnetworkclassificationmanner.In(Fuetal.,2018),areliableEnglish-Chinese
machinetranslationsystembasedonartificialintelligencewasbuilt,whichimprovedthecredibility
andaccuracyofmachinetranslation.In(Singhetal.,2019),ittranslatedthesourcelanguageintotarget
languagewiththehelpofsentencestructureforsourcelanguage(Englishsentence)andcorresponding
reordering rules for target language by using a deep neural network, where the fuzzy matching
betweentheinputsentenceandthesamplesentenceinthedatabasewasdonewithcosinesimilarity.
In(Yang&Fan,2020),theauthorsusedthehelpofcomputeraided-translationsoftwarememoQto
doauxiliarytranslation,whichreducedtranslator’sburdenandimprovedaccuracyandefficiency.
In(Vyasetal.,2020),theauthorsconsideredthereal-timeEnglishaudioasaninputandtranslated
EnglishintoIndianlanguage,inwhichanopensourceinitiativeforneuralsequencemodelingwas
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