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FromtheEditor

InJapan,thedevelopmentofan

IntelligentTransportationSystem

(ITS),acomprehensivetrafficsafety
informationsystem,datesbacktoa

nationalpr()jectcalledthe"Com-

prehensiveAutomobileControlSys-
tem"(CACS)thatwasimplemented
byMITI(MinistryofInternational

TradeandIndustry)from1973to

1978atacostofabout¥7.3billion

($73M).Thisprojectconcemed
researchanddevelopmentintoba-

sictechnologyf()rtheconstruction

ofanIntelligehtTransportation

Systemtoservethepublicinterest.

Afterthisprojectwascompleted,

someoftheresultswereusedby

theMinistryofConstructioninits

RoadAutomobileCommunication

System(RACS)programandalso

bytheNationalPoliceAgencyinits

AdvancedMobileTrafficInforma-
tionandCommunicationSystem

(AMTICS).Theresultsofthese

pr()jectsaretobesuccessfullyimple-
inentedintheVehicleInformation

andCommunicationSystem(VICS)

f()rtheprovisionofroadtrafflcin-

f()rmation,whichistobecomeoP-

erationalstartinginApril1996.

TheITSconceptitselforiginated

inEurope,andJapanstilllagsbe-

hindEurope'inprogressonthe

wholesystemlevel.However,when

itcomestothecarnavigationsys-

tem,whichf()rmsapartofITS,in

Japancommercializationhasbeen

achievedpriortootherITSsystems

components.Morethanlmillion

carnavigationunitshavebeensold,

andthemarkethasbeenexpand-

ingatarapidpace,withshipments

onthe700,0001evelforecastfbr

1996alone.Probablynoother

countryhasadvancedasfbrinthe

propagationofcarnavigationsys-

telns.ItseemstypicalofJapan

thattheinitialachievementwasthe

creationofanew,advancemarket

foranindividualhardwarecompo-

nent,thecarnavigationsystem,

onceagainexhibitingJapan'stra-

ditionofstartingwithproductde-

velopmentratherthansystemde-

velopment.

Duringtheresearchanddevelop-

mentstageofthenationalCACS

project,nooneforesawtheuseof

thesmall,high-perf()rmancecom.

putersoftoday.Thecon丘guration
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conceptwasthatofahostcomputer

placedinthecenterofasystem

withlowworkloadterminals.How-

eVer,CarnaVigatiOnSyStemSinCUr-

rentuseincorporatehigh-perfbr-

mance,smallcomputers,intocolor

liquidcrystaldisplay(LCD)units,

andcanreceiveTVbroadcastsand

playmusicCDs.Furthermore,two-

WayCOmmUniCatiOnuSingCellUlar

telephonenetworksisalreadyare-

ality.TheVICSsystemnowbroad-

caststrafficinfbrmationunilater-

ally,buthasthetechnologicallee-

waytobeexpandedtotwo-waycom-

munications.Inthenot-so-distant

fUturecarswillbeabletorunwhile

communicatingwithbeaconsin-

stalledalongtheroad.Allthecar

navigationsystemvendorsinJa-

panhavecomeoutwithpoliciessup-

portingtheVICSsystem.Inthat

SenSelCarnaVlgat10nSyStemSare

thekeytopromotinguseofmulti-

mediaforautomobilesandmaybe

thedrivingf()rcethatwillmakethe

wholeITSareality.

Atpresent,Japanhasabout67mil-

lioncarsontheroad.Forthisis-

sue,wehaveselectedthethemeof

carnavigation写ystemsinJapan,

wherecompetitionbetweenvendors

togetthelargestpossibleshareof

thisenormousmarketleadstherest

oftheworld.Wehopethefeature

articleswillbeofvaluetotheread-

ership.

YujiYamadori

Director

Research&InternationalAffairs
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1・CarNavigationSystem

FuminoriMorisue

AV&CResearchI.aboratory,CorporateEngineeringDivision ,

MatsushitaCommunicationIndustrialCo.,Ltd.

1.Explanationofthe

presentcondition:

(1)Outline

Thepurposeofacarnavigationsys-

temistoguideadrivertohisorher

destinationsafelyandcomf()rtably.

Inrecentyears,traffrlcjams,acci-

dentsandairpollutioncausedby

exhaustgashavebecomemoreand

moreseriousduetoanincreased

numberofautomobiles.Theseprob-

lemscamotbesolvedbysimply

improvingandexpandingroadsbe-

causeofsoaringlandpricesandthe

amountoftimeitwouldtake.

Therefore,ahighlyadvancedroad

informationsystemformoreeffi-

cientroaduseisingreatdemand.

Ifthenumberofautomobilescanbe

reducedandtra伍csmoothed,driver

frustrationandfatiguewouldbe

reduced,leadingtoareductionin

accidentsintheend.Furthermore,

reducinginfrequencyofstops,pro-

motingefflcientenergyuseandde-

creasingexhaustgaswouldcontHb-

utetoimprovingtheenvironment.

Carnavigationsystemswouldplay

animportantrOleinallofthese

areas.

ThemainfunctionSofacarnaviga-

tionsystemareshownbelow.

(a)Positioning・ofavehicle

(b)Routeguidance Mapdisplaying

Indicationofdistanceanddirectionto

destination

Calculationanddisplayofoptimu血routes

Driveguidance

voiceandmagnifiedintersectiondisplay)

Useoftraffricinformation

3 JIQNo.104,1996



Table-1showsthedevelopmentof

carnaVigationsystemsfromthefirst

onessuggestedinthe1980s,which

usedroughprintedmapsand

manualroadformtracing,tothe

presentoneswhichuseelectronic

mapsandGPS.

Therearetwotypicaltypesofcar

navigationsystem.Oneisforroute

guidancewithoutmapdisplaying,

theother,f()rrouteguidancewith

mapdisplaying.Researchonthe

formertypethrivesinEuropeand

America,wherewatchingamap

whiledrivingisconsidereddanger-

ous.However,itwilltakemore

timetorealizethistypeofcarnavi－

gatiOnSyStembeCauSeitrequireS

completenessofthe,database.If

high-qualityroutingselectionbe-

comespossible,navigationwillbe

achievedwithsimpledisplays,and

thisdevicemaybecomeavailableat

areasonablecost.Thelattertype

showsthepresentlocationanddi-

rectionofthecar,thedestination,

theroute,thedirectionofthedesti-

nation,etc.onthemap,andsup-

portsdriverselectinganintersec-

tionoftuming.Thoughthedisplay

isrelativelyexpensive,thepresently

availablelevelofdatabaseissuf伍 －

cientandthedevelopmentiseasy..

Thusthelattertypehasspreadin

Japan.

Table1 1)evelopmentoftheCarNavigationSystem

(classifiedbygenerations)

Generaaon Zerogenerahon

Fi「8tgeneration(1987)

Dead-r㏄koning

navigation

Secondgeneration(198&)

Feedbackdead干 ㏄koning

navigation

Thirdgeneration(199(L)

HybHdnavigation

Media

Pl朗ticc訂d・ ・ しICDROMl
( 1.lI

MagnetictapeslllICcards
l

)

()1 1(

Methodsof

1㏄atingpo8ition

,ll

l(沁 ・m卿 ・ii・・en⑧・ち・蝋 記… ち・a益 研 ・

1(

ll

l1

・ll

1●

lL晦 ㎜ 。、、。gl
|、

}

1(GPSbea。onl

CharacteH8ticsof
infbrmahon

displayed

・Onlymughmap8 ・Roughmap8

●Indicationofinter-

changes

・Scmll

・Des加ationmute

8earch

・Wiceguidanceof

thetravelingmute

.Tbwninfbrmadon

sucha8hotelsand

gassta60ns

・Roadtraf日cinfbr-

mation

・Searchfbrtheoptimal

mutebasedontraf6c

in{brmation

・Weather品recastand

neWS

・Vbiceguidanceof

mutes

'f*TheabovetablewascreatedbypartiallymodifyingthedatapreparedbytheNomura

ResearchInstitutebasedon"NikkeiElectronics".

,
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Presentcarnavigationsystemsare

roughlyclassi丘edasfbllowsbypo-

sitioningmethod:

(1) Satellite(GPS)navigation

type:

mainlyintheaftermarket/low

accuracyandlowprice

(II)Feedbackdead-reckoning(self-

contained)navigationtype:

(genuineproductsinearly

time)

(III)Hybrid(self-contained+GPS)

navigationtype:

mainlyinOEMmarket/high

accuracyandhighprice

Thesatellitenavigationtype,using

electronicmaps(CD-ROMorIC

cards)andlater-mentionedGPS,

10catesanddisplayspositionbε)sed

OnSignalSSentfrOmartificialSate1-

lites.GPSisaccuratetowithin30

mto100m.Thedownsideisthat

positioncannotbelocatedwhere

GPSsignalscannotbereceived,

suchasbehindabuildingorina

tunnel.Thistypeofnavigationsys-

tems,however,hassuchmeritsas

easyinstallationwithnodistance

sensorneeded,nocumulativeposi-

tionerror,andrelativelyreason-

ableprice.

Thedead-reckoningnavigationtype

showscarpositionrelativetothe

originusingadead-reckoningazi-

muthsensorandadead-reckoning

distancesensor,soerroraccumu-

1ates.Therefbre,itadjustsposition

automaticallybymap-matching

withanelectrQnicmap.However,

duetoerrorsonthemapthisauto-

maticadjustmentmaybecomeim-

possibleduringthelongPeriodof

driving,theref()rethistypeisgradu-

allybeingreplacedbythehybrid

type(III).Thehybridtypehas

higherpositionaccuracybytaking

advantageofthecharacteristicsof

bothofsatellitenavigationand

dead-reckoningnavigation,though

itcostsalittlemorethan(1)and

(II).

(2)Marketscaleandtechno・

10gicaltrend

Thecumulativenumberofcarnavi-

gationsystemsincreasedto1.25

millionunitsby1995with750,000

expectedtobesoldin1996.The

marketisexpectedtogrowtoan

annualsalesamountof1.5-2mil-

lionunits,thatis,annualsalesof

approximately¥350billion.Figure-

1showsthemarketprogress.

5 JIQNo.104,1996



FigurelGrowthoftheCarNavigationSystemMarket

Therearesomepointstobenoted

abouttechnologytrendsincarnaVi-

gationSyStemS.

Firstisthedownsizingandthede-

creasedpriceofcarnavigationsys-

tems,whichhavecontributedtothe

sharpriseofsalesinthemarket.

Thismaybetheresultofhighly

advancedmap-matchingaswellas

downsizing,thedecreasedpriceand

higherperformanceofaGPSre-

ceiver,whichrelaxedtherequired

gyrospecificationandenabledadop-

tionofanvibrationgyroscope.

Secondisadvancesintheoptimal

routesearchfUnctionandroute

guidance .function・

Shorteningoftheprocessingtime

requiredtosearchforrecommended

routetolessthanhalf,improvement

ofroutequality,improvementof

voiceguidanceaccuracyandmag-

nifiedintersectiondisplayfunctions

haveresultedinsaferandmorecom-

f()rtablenavigation.Therefore,

higherpositionaccuracyisexpected

fromcarnavigationsystem,sothe

hybridtypeisgainingmarketshare

intheaftermarket,too.Moststor-

agemediaofmapsareCD-ROM,

anddouble-speeddrivesarebeing

adoptedgradually.

JIQNo.104,1996 6



Thirdistheimprovementofthe

human-machineinterface.

Productswithavoiceinterfacehave

alreadyapPeared,aimingatim-

provementofdrivingsafety.

Whetherstrictrequirementsonsize,

priceandnoisecanbeconquered

remainStObeSeen.

Mapdisplayhasbeenimprovedfor

easycomprehension.Houseforms,

townmapsindicatingroadedges,

andbird'seyeviewsconsideredto

bethebeginningofthree-dimen-

sionalmapsarenoticeable.Map

indicationalreadyplaystheimpor-

tantroleofindicatingpresentposi-

tion,destinationpositionandtran-

sitposition.Fromnowon,improve-

mentinscrollingandzoomingspeed

willbecomepointsofcompetition.

The丘nalpointisaboutproviding

tra伍cinfbrmation.Thiswillhave

muchinfluenceonthepopulariza-

tionofcarnavigationsystemsin

thenearfUture.

ATIS(AdvancedTra田cIn負)rmation

Service)startedprovidingtraffic

infbrmationintheTokyometropoli-

tanareaandoptimumroute

searchesusingtelephonelinesin

April1995.VICS(VehicleInforma-

tionandCommunicationSystem)

willstartprovidingtra伍cinfbrma-

tionintheTokyometropolitanarea

andonmainexpresswaysusingFM

multiplexbroadcast,infraredbea-

consandradiobeaconsinApril

1996.VICSaimsatnationwideser-.

viceandlowerusagefeeandisex-

pectedtocontributegreatlytoeas-

ingtrafflcjams,shorteningtravel

time,conservingresourcesandre-

ducingairpollution.

References:

1)Irie,Namio:"AutomobileElec-

tronicsSeenintheArticlesofthe

NikkeiElectronicsforthePast

19Years"NikkeiElectronics,

No.573,February1,1993

2)"TowardtheEstablishmentof

VICSCenter"VICSPromotion

Counci1

7 JIQNo.104,1996



II.PresentSituationof

CarNavigationMarket

Thepresentcarnavigationsystem

consistsoftheGlobalPositioning

System(GPS)andaCD-ROM-used

mapinformationsystem.Someare

hybridsystemsusinggyrosfbrpo・

SitiOningCOrreCtiOn.

InJapan,carnavigationhasbeen

puttopracticaluse,formingasub-

stantialmarket.Thisisbecause

theU.S.hascompletedamilitary

satellitessystem,whichallows

around-theclockGPSusage.In

addition,thefbllowingtechnologi-

calfactor3havecontributed:

－AnationwidedigitalroadmapDB

comp}eted

－Maturecar-mountedaudioCD

technologyavailable

－AdvancedLCDtec㎞ologyavail-

able

Thenationwidedigitalroadmap

DBwaspreparedbyJapanDigital

RoadMapAssociation.ThisDBis

usedbyallvendorsasdescribed

later.

CDplayersarerequiredtobefree

fromheadjumpsorimmunetovi-

brationswhentheyaremountedon

vehicles.Matureanti-vibration

technologyforcaraudioequipment

facilitatedthedevelopmentofthe

CD-ROM-usednavigationsystem.

TechnologicalprogressinLCDand

semiconductordeviceswasalsosig-

nificantbecausethisbroughtabout
'
size/costreduction.

Further,onemoreimportantfactor

wastheJapanesecarculturedis-

tinguishedininteriordecoration.As

f()undinvariouscases,theJapa-

nesesenseofbeautytendtoplacea

varietyoffinegoodsinalimited

spacetocompleteitasalivingspace.

ThecolorLCD-usedcarnavigation

systemwasalong-awaitedproduct

asapieceofcarfurniture.Withthe

rapidincreaseofparticipatingven-

dors,thecarnavigationsystemhas

becomeavailabletoordinaryusers

throughpricereductionandfunc-

tionalprogress.

JIQNo.104,1996 8



1.PreparationofDigital
RoadMaps

JapanDigitalMapA8sociation

(DRM)isajointGovernment-pri-

vateorganizationfbundedinAu-

gust,1988asanauxiliaryorgani-
zationoftheMinistryofConstruc-

tiontopreparedigitalroadmaps.

DRMhasproducedadigitalroad

mapDBbasedon1/25,000-scaled

mapsissuedbytheMinistry'sGeo-

graphicalSurvey'Institute.How-

ever,itsupdateisnotreliantupon

updatedmapsissuedseveralyears

laterbytheInstitute.Rather,DRM

ismakingindependenteffortsto

keeptheDBup-to-datebycollect-

ingdatafbrmnationalandprefec-

turalroadadministrators.

Preparationofthedigitalroadmap

DBstartedfrom"Major"roads(or-

dinarynationalandprefectural

roadsandthosewiderthan5.5m).

Thisversioncompletedattheend

ofMarch,19890nascaleoflto

50,000to1/25,000,DRMhascon-

tinuedpreparingaDBof"Medium"

roads(ordinarynationalandpre-

fecturalroadsandthosewiderthan

3.Om).Attheendoffisca11995,

thisversionwillbecompletewith
"Medium"roadsdrawnonascaleof

lto25,000.

Thisrapidpreparationofdigital

roadmapsreflectstheJapanese

roadsituation,wherenarrow,

tangledandpuzzlingroadsarenot

rare,thatis,thehighdemand』f()r

navigation.

TousethedigitalroadmapDB,you

mustpayachargeconsistingofa

lumpsumpayment(akindofan-

nualmembershipfee)androyalties

fortheDB-basedsecondaryproduc-

tions.Alatersubscriberisde-

mandedaninitiallumpsumpay-

ment,anamountequivalenttothe

originalsubscribers'initialpayment

withinterest.Thisintendstose-

cureequalburdensharingamong

thesubscribersorbeneficiariesof

theDRMactivities.

Eachvendorproducesitsownmap

softwarebasedonthesedigitalroad

maps.Tothemapsoftware,the

vendoraddsaseveraltimeslarger

amountofdata,suchastra笛cregu-

lations(one-waytraf丘c,etc.),hotel

infbrmation,restaurantinfbrma-

tion,sightseeinginfbrmationand

golfcourseinformation.

2・SituationsofCompeti・

tion

Althoughvehiclesequippedwith

othercarnavigationsystemshad

beensoldearlier,MazdaMotor

9 JIQNo.lo4,1996



Corp.becamethefirstinApril,1990

tohaveintroducedavehicle

equipPedwithanavigationsystem

basedonDRM'smapDB.Thefirst

separatetypecarnavlgatlonsys-

tem,whichcanbemountedinall

vehicles,wasthatintroducedbyPio-

neerElectronicCorp.inJune,1990.

Asdescribedearlier,GPSanddigi-

talroadmaps,whicharethetwo

keyelementsofcarnavigationsys-

tems,arecompletelycommontoany

vendors.Becausefunctionaldis-

criminationistherefbredif丘cult,

pricingandthequalityofsoftware

utilizingtheGPSandroadmaps

aresignificantinproductcompeti-

tion.Inadditiontotheconventional

two-dimensionalpresentation,

three-dimensionalbird'seyeview

displayhasbeguntoappear.Voice

guidancehasbecomepopular,too・

Offeringarichlistofentertainment

CD-ROMsoftwaretitlesisalsovery

advantageoustoeachvendor.

ThereforeadifferentCD-ROMf()r-

matisemployedforsoftwareopti-

mizationbyeachvendoraimedat

discriminationbyuniquesoftware.

NoCD-ROMcompatibilityisseT

curedamongthevendors.The

presentmarketisnowinthestage

ofharshselection.Therearesev-

eralproprietarystandardsinthe

market.Vendors,whicharenot

producingtheirownCD-ROMsoft-

ware,formtheNavigationSystem

Researchers'Association(Naviken)

andaredevelopingacdmmonstan-

dard(NavikenFormat),butthisis

notyetade-factostandard.

PioneerandSonyaretheleading

twovendorsinthemarket.Price

competitionisoccurringbelow

200,000yen.

InJapan,atotalofabout67million

vehiclesarebeingused.Sofat,

aboutonemillioncarnavigations

setshavebeensold,accountingonly

forabout1.5%ofthetotalnumber

ofvehicles.Competitionhasjust

begunaimedatthegoldconda.

3.MarketProspects

Itisestimatedintheindustrythat

540thousandsetswereshippedin

1995andthisfigurewillincreaseto

about700thousandsetsin1996.

Asdesc亘bedinSectionIII,theVICS

servicewillstartinApril,1996,pro-

vidingnotonlyroadguidancebut

alsotra笛cinformationincluding

trafflcsnarls,accidents,tentative

regulatiohs,arrivaltimesandpark-

ingspaces.Becauseeachvendor

announcedthesupportoftheVICS,

itwillgiveabigimpacttothecar

navigationmarket.

cJIQNo.104,1996 10



Thecarnavigationsystemcanbe

consideredasamultimediasystem

becauseitcanprovidesoundand

stillpicturesalthoughtheyare

primitive.Itsintegrationwithcom-

municationsystems,howeVer,has

notreallybegunyet.TheVICSwill

urgethecarnavigationsystemto

introduceone-waycommunication.

Inalongrange,bi-directionalcom-

municationisexpectedtobecome

popularbecausethisfunctionpro-

videsvariouscapabilities.At

present,cellularphonesystemsare

asinglecommunicationinfrastruc-

tureavailablef()rthisbidirectional

communication.AsdescribedinIII,

althoughATIShasalreadystarted

bidirectionaltraf6cinfbrmationser-

vicethroughcellularphones,this

serviceisnotattractiveyetbecause

ofthehightelephonechargesand

lowtransmissioncapacity.Mostcar

navigationvendorsarenotsupPort-

ingthisservice.

11 JlQNo.104,1996



■ProgressofPreparationofNationalDigitalRoadMap

I)B

No.ofDigitizedMap8

Fi8cal

1/25,000Scale
1/50,000

Scale

Coverageby

U25,000

Year
Activities

Citie8with
200,000
0rMore

Popula60n

Citieswith
100,000

to200,000
Population

Other
Regions

Total Other
Regions

Digital
Maps

(AreaRatio)

,

①DataPreparation

負)r"Malor"Roads

(Complete
Nationwide)

②DataPreparation

'88

1

fbr"Medium"
Road8(Citieswith
200Thousandor 475Maps 475Maps 1,122Maps About10%

'89 MorePopulation)

③Enha皿cingData
Attribute8fbr
"M旬or"Roads

④AnnualUpdateof

ExistingData

'90 ①DataPreparation

fbrOther『Me一

ー dium"Roads 323Maps 490Maps 1,288Maps 849Maps About30%
'91

②AnnualUpdateof
ExistingData

①DataPreparation

{brOther『Me一
'92

dium"Road8 941Maps 2,229Maps 639Maps About50%

②AnnualUpdateof
ExistingData

①DataPreparation

負)rOther『Me一
'93 dium"Roads 76Maps 2,305Maps 620Maps About52%

②Annua1Updateof

ExistingData

①DataPreparation

fbrOther『Me一

'94 dium"Roads 4 643Maps 2,948Maps 434Maps About67%

②AnnualUpdateof

ExistingData

①DataPreparation

'95

plan

{brOther『Me-

diUln"Roads

②AnnualUpdateof

1,460Maps 4,408Maps 100%

ExistingData

Note)Thetotalnumberofmapsisnotequaltothepresenttotalnumberof

mapsissuedbecausesomemapsareintegrated.

JIQNo.104,1996 12



III・TrafficInformationSystem

-VICSandATIS－

1.GovernmentalGuide・

lines

InAugust1995,theAdvancedIn-

formationandTelecommunications

SocietyPromotionHeadquarters

headedbythePrimeMinisterde-

cided"GuidelinesonIncreasingUse

ofInformationandCommunications

intheFieldsofRoads,Tra伍cand

Vehicles"basedonthe"Basicpolicy

forpromotingadvancedinformation

andcommunicationsociety"formu-

latedinFebruary1995.Theguide-

lineswerepreparedunderthelead-

ershipoftheNationalPoliceAgency

(NPA),theMinistryofInternational

TradeandIndustry(MITI),theMin-

istryofTransport,theMinistryof

PostsandTelecommunications

(MPT),andtheMinistryofCon-

struction(MOC).Theguidelines

aretoberevisedasnecessarybased

OnyearlyreVieWing.

Theguidelineswerepreparednot

justforcarnavigationsystems,but

{brpromotingR&Dandpractical

apPlicationofIntelligentTransport

Systems(ITS)whichaimatgreatly

improvingsafety,transportation

ef6ciency,andcomfbrtbyestablish-

inganautomatictollroadtollpay-

mentsystem,supPortingsafedriv-

ing,optimizingtra伍ccontrol,and

raisingtheef臼ciencyofroadman-

agement.TheVICS,whichisaroad

traf匠cinfbrmationandcom .mμnica-

tiOnSyStemfOrCarnaVigatiOnSyS-

tems,istakenupasoneofthem.

Govemmentalof匠cesconcemedand

otherorganizationsconcernedare

requestedtotakepositiveactions

inlinkagefbrdevelopingtheVICS.

2.VICS

TheVehicleInf()rmationandCom-

municationSystem(VICS)isasys-

temforproVidingroadtraffricinfor-

mationsuchascongestions,acci-

dents,temporarytrafficcontro1,

timerequiredtoadestination,and

vacancyatparkingplaces.The

VICSCenterestablishedinJuly

1995planstostarttheservicein

Ap亘11996.

(1)SystemConfigurationof

VICS

Basical}y,theVICSisadigitaldata

13 JIQNo.104,1996
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broadcastingsystem.Itusesbea-

consandFMradiobroadcasting

waveasthetransmissionmedia

(FigureIII-1).Beaconswillbein-

stalledatfixedintervalsalong

roads.Eachbeaconhassmalland

discontinuouscommunicationareas.

Infraredbeaconsandradiobeacons

willbeinstalledalongordinary

roadsandexpressways,respec-

tively.

Thedifferencebetweenbeaconsand

FMradiobroadcastingwaveliesin

thequalityandquantityofinfbr-

mationtransmittedbythem.They

canberegardedasdifferentpro-

gramsordifferentmenus.Abea-

concansupplydetailedtraf丘cin-

f()rmationrelatedcloselytoitsloca-

tiononanobviousassumptionthat

``avehicleexistsatthelocation

whereitreceivedinfbrmation."In

otherwords,individualbeaconscan

exactlymeetuserneedsbyoffering

lOCalinfbrmatiOn.

Incontrast,FMradiobroadcasting

wavesendsinf()rmationthatisuse-

fulfbrdriversinawideareabe-

causeofitsnature.Ithasawide

andcontinuouscommunication

area.

TheVICSistouseNHK(Japan

BroadcastingCorp.)'sFMradio

multiplexbroadcastingbecauseit

isonlyNHK,apublicbroadcasting

organization,thathasFMbroad-

castingstationsnationwide.NHK

hadbeenprohibitedtoallowan-

otherorganizationtousetheirra-

diowaves,butMPTrevisedthe

regulationtoallowNHKtolease

thewavetoVICS.

InformationsuppliedbytheVICS

isnotwhatiscollectedbytheVICS

Center,butinformatiOnreceived

fromtheJapanRoadTrafficInfor-

mationCenterandothersources.

(2)VICSCenter

SincetheVICSconsistsoffacilities

controlledindependentlybyNPA,

MOC,andMPT,itneedsanorgani-

zationthatinterlocksandconnects

themintoonesystem.TheVICS

Centerisafbundationestablished

inJuly1995foroperatingtheVICS

andisplacedunderjointjurisdic-

tionofNPA,MPT,andMOC.'The

fundswereprovidedbytheprivate

sectoronly.Administrativeorgani-

zationsprovidednofundsuchasa

subsidyforit.

AttheITSSecondWorldCongress

heldinYok6hamainNovember

1995,theVICSCenterprovided33

vehicleswithVICSsupPortingnavi-

gationsystemsfbrtestdriving.

About1,200Japaneseandf6reign
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participantstesteddrivingthem. feewillbecollecteddirectlyfrom

users.

(3)VICSDevelopmentPlan

SincetheVICSCentercanlease

FMbroadcastingwavefromNHK,

thismediapresentsnoproblemfor

nationwidedevelopment.Itcanbe

saidthattheVICSdevelopment

planisnothingbutabeaconinstal-

lationplan.Beaconswillbein-

stalledbyadministrativeorganiza-

tions.

(5)SupportbyNavigation

EquipmentManufactprers

Mostofthemanufacturersaretak-

ingactionstosupPorttheVICS.

However,therearenotmanymanu-

facturersatpresentthatproduce

ATISsupportingequipment.ATIS

isexplainedbelow.

3.ATIS

TocontrolinvestmentsapPropri-

ately,theyplantostarttheservice

fromlargecitiesandtheirnearby

areasandgraduallyexpandtheser-

viceareastepbystep.Specifically,

theywillinstallbeaconsineight

prefecturessuchasTokyo,Osaka,

andAichiinthefirstphase,and

thenexpandthemnationwidein

severalphases.Theyareplanning

about7yearsf()rthe丘rstphase,

butwillmakeflexibledecisionsf()r

thesubsequentphases.Theservice

areaconsistsofTokyoandthree

prefectures(Chiba,Saitama,and

Kanagawa)duringtheinitialpe－

首odoftheservicestartedinApril

1996.

TheAdvancedTraf6cInf()rmation

Service(ATIS)isnotdirectlycon-'

nectedwiththeaboveguidelines,

butitissimilartoVICSinthatit

providestraf6cinfbrmation.Its

majordif〔brencefromVICSisthat

itiSaninteraCtiVeSyStemUSingtele-

phonelines(丘xedtelephone,cellu-

larphone,andleasedline).Auser

canaccesstotheATISnotonlyfrom

carnavigationequipment,butalso

fromapersonalcomputer.Forthis

reason,theATIScanoffervalue

addedservicessuchasdisplayof

thetimerequiredfromthecurrent

locationtoadestinationusingits

interactivefUnctionwhileVICSsim-

plyprovidescollectedinformation.

(4)VICSFees

SinceVICSfeesareincludedinthe

pricesofnavigationequipment,no

TheATISwasstartedinApril1995

byATISCorporation.Theservice

ismadeavailabletoATISmembers
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only.Amembermustpayasub-

scriptionfeeandmonthlyservice

fee(whichdoesnotincludecommu-

niCatiOnCOSt).

TheATIShas2,550membersasof

theendof1995.Companiesac-

countforalargepercentageofATIS

membersandtakeadvantageofits

SerViCef()raSSigningbUSineSSUSe

vehicles.Thecostofcellularphones

isalargeburdenf()rgeneralcar

navigationusers.Anotherreason

f()ritsslowdisseminationisthat

theserviceareaislimitedtoTokyo

andthethreenearbyprefectures

becausetheTokyoMetropolitan

Governmentisthemajorinvestor

f(〕rATISCorporation.

Itisapromisingsystembecauseof

itsinteractivenature,buthasno

advantageoverVICSfromtheView-

pointofprovidingtraf6cinfbrma-

tioninthecurrentstage.Itisex－

pectedthatVICSuserswillincrease

rapidlybecausetheycanusethe

servicewithoutbeingaware.ofits

fee,namely,theyfeelthattheser-

viceisfree.

Forthisreason,ATISCorporation

setthepolicyofdifferentiatingtheir

servicefromtheVICSbychanging

toarealtimeinformationsystem

offeringnotonlytrafficinf()rmation,

butalsonews,weatherforecast,rail-

wayreservationstatus,aircraftde-

partureandarrivalinformation,

stockpricesandexchangeinforma-

tionanytimeandanywhere.(The

companypositionsthisserviceas

anurbaninf()rmationinfrastruc-

ture.)InDecember1995,they

startedexperimenting"ATISdew"

servicewhichprovidestrafficinfor-

mationandothercityinformation

-variousinformationf()rsupPort-

ingsa丘 ∋andaffluencecitylife-in

cooperationwithNTT.
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IV.GuidelinesonIncreasing

UseofInformationand

Comm皿icationsintheFields

ofRoads,TrafficandVehicles

Introduction 1.BasicConcept

Theseguidelinesweref()rmulated

August1995,basedon"Basicpolicy

forpromotingadvancedinformation

andcommunicationsociety"that

wassetbytheAdvancedInf()rma-

tionandTelecommunicationsSoci-

etyPromotionHeadquarters(on

February21,1995).Theguidelines

werepreparedbytheNationalPo-

liceAgency,theMinistryofInter-

nationalTradeandIndustry,the

MinistryofTransport,theMinistry

ofPostsandTelecommunications,

andtheMinistryofConstruction

withcooperationfromrelatedgov-

ernmentalOffiCeS.

Remarkabletechnologicalinnova-

tionsaretakingplaceinthefieldof

informatizationandthetelecommu-

nicationinfrastructureisbeingde-

velopedrapidly.Theguidelinesare

tobereviewedyearlybasedonsuch

progressandthestateofimplemen-

tationandrevisedasnecessary.

Positiveactionsaretobetakenfor

R&Dandpracticalapplicationof

IntelligentTransportSystems(ITS)

topromoteinfbrmatizationinthe

road,trafflc,andvehicle.

IntelligentTransportSystems

whichareconstructedbyintegrat-

ingmen,roads,andvehiclesand

applyingthelatestinformationand

telecommunicationtechnologywill

greatlyimprovesafety,transporta-

tione伍ciency,andcomf()rtandcon-

tributetorealizingafnuentanden-

ergeticlifestylesbecausetheywill

beeffectivef()rdevelopingadvanced

navigationsystems,establishingan

automatictollcollectionsystemfbr

tollroads,etc.,supPortingsafedriv-

ing,optimizingtrafflccontrol,and

raisingthee笛ciencyofroadman-

agement.Atthesametime,they

greatlycontributetoenvironmen-

talpreservationbydecreasingcon-

gestionsandpromotingsmoothtraf-

ficflows.
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InJapan,R&Dandapplicationef-

fortsforindividualsystemsconsti-

tutingITSarealreadyunderway.

R&DonITSisactivelypromotedin

EuropeandtheU.S.aswellbe-

causeitisexpectedtobeeffective

notonlyforimprovingroadtraffics,

butalsofbrgeneratingnewindus-

tries.

Forthisreason,theGovernment

willfurtherpromoteactivitiesin

linkagewiththeacademicandpri-

vatesectorsf()rdevelopinganover-

allconceptofIntelligentTransport

Systems,promotingitsR&D,field

tests,infrastructuredevelopment,

dissemination,andstandardization.

Atthesametime,theGovemment

willpositivelypromoteintemational

cooperation.

2.PolicyI)evelopment

(1)Objective

Theobjectiveistoconst「uctanIn'

telligentTransportSystembythe

beginningofthe21stcenturyby

promotingi七sR&Dbylinkinggov-

emmenta1,academic,andprivate

resourcesandsequentiallystarting

tooperatesystemsthatbecome

readyfbrpracticaluse.

(2)Description

1)Developmentofasystemarchi-

tecture

Developanoverallconceptcom-

prisingtargetfunctionsandba-

sicideasrelatedtomajorR&D

themessothatanIntelligent

TransportSystemmaybecon-

structedsystematicallyande伍 －

cientlywithmutualcoordination

amongthepartiesconcerned.

Reviewthebasicconceptasnec-

essaryasR&Dandtechnology

progress・

2)Organizingconcemedagencies

f()rITSpromotion

Awiderangeoftechnologyin

diversefieldsandcooperativeac-

tivitiesbyawiderangeofpeople

areeSSentialfOrCOnStruCtingan

InteUigentTransportSystem.

Thepublic,academic,andpri-

vatesectorsaretotakepositive

actionswhilelinkingandcooper-

atingwithoneanthertorealize

thesystem.

3)R&D

Thepublic,academic,andpri-

vatesectorsaretopositivelypro-

mote'diverseR&Drequiredfbr
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constructinganIntelligent

TransportSystem,takingadvan-

tageof,theircharacteristicsand

dividingrole8.Forexample,the

GovernmentconductsR&Din

fUndamentalfieldsorlong-term

themesbyassigningthemtona-

tionalresearchorganizations,

conductingjointpr()jectsofthe

publicandprivatesectors,orcom-

missioningresearchtoacademic

orp亘vateorganizations.Atthe

sametime,theGovemmentwill

improvetestandresearchfacili-

ties.Ontheotherhand,thepri-

vatesectorisassignedtoR&Din

fieldsofrelativelyhighcommer-

cialnature.

temSCOnStitUtinganIntelligent

TransportSysteminaplanned

ma㎜erbasedontheresultsof

fieldtestsand800n:

6)DeploymentofITSfbrpractical

use

Gainanaccurateunderstanding

ofmarkettrendsinrelatedhard-

wareandsofヒwareandtakemeas-

uresf()rpracticaluseanddis-

seminationinane缶cientand

plannedmannersothatanIntel-

ligentTransportSystemmaybe

puttousesmoothly.

7)Considerationoflegislativein-

stitutions

4)Fieldtests

SinceanInt£11igent'Transport

Systemisanewsystemcon-

stnlctedbyapPlyingthelatest

informationandtelecommunica-

tiontechnology,fieldtestsare

effectivef()revaluatingitsprac-

ticalaspect.Forthisreason,

makeconsiderationsf()rfacilitat-

ingfieldtestsbytheprivatesec-

torasR&Dprogresses.Forex-

ample,appropriatefieldsshou}d

besecured.

5)Provision.ofinfrastructure

Developinfrastructuresforsys－

Makeconsiderationsf()rproduct

liability(PL),privacyprotection,

and.theintellectualproperty

rightandimprovetherelated

legalsystemasnecessarysothat

R&DandapplicationofanIntel-

ligentTransportSystemcanbe

promotedsmoothly.

8)Standardization

Takepositiveactionsf()rinter-

nationalstandardizationactivi-

tiesrelatedtoIntelligentTrans-

portSystemsbyintemationalor-

ganizationssuchasInternational

TelecommunicationUnion(ITU)
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andIntemationalStandardiza-

tionOrganization(ISO)by

sequentiallyproposingspeci丘ca-

tionsofsystemsdevelopedand

appliedinJapan.Atthesame

time,considerintemationalcon-

fOrmanCeinCOnStrUCtingSyS-

tems.

9)Systemcompatibility

AnInte11igentTransportSystem

willconsistofanumberofsys・

tems.Itisanticipatedthata

皿mberofsystemswillusesimi-

lardata.Thefunctionsofindi-

vidualsystemswillbeextended

sequentiallyasR&Dandappli-

cationprogress.Therefbre,con-

structsystemsinconsideration

oftheircompatibilitywithother

systems,systemextendability,

andconsistencyofbasicdata

specifications.

bypromotingtechnologycoopera-

tionrelatedtoR&Dand丘eld

tests,andbytransferringtech-

nologyofdevelopedsystemsby

suchmeansasODA.

11)TheITSWorldCongress

Continuetoparticipateinthe

ITSWorldCongresswherevari-

ouscountriesintheworldex-

changeopinionsandinformation

forsmoothlypromotingIntelli-

gentTransportSystems.The

Govemmentwilltakepositiveac-

tionsfortheSecondWorldCon-

ferenceonIntelligentTransport

SystemstobeheldinYokohama

thisyear.Forexample,R&Dand

disseminationofIntelligent

TransportSysteminJapanwill

beintroduced.

3.1)evelopmentAreasand
ProjectsUnderway

10)Internationalcooperation

Positivelypromoteinternational

cooperationinthefieldoflntelli-

gentTransportSystemswith

European,American,Asian,and

Oceaniancountriesbyholding

andparticipatinginintemational

meetingsandseminarsforex-

changinginternationalinforma-

tion,byparticipatinginstudies

onintemationalstandardization,

Thefollowingdevelopmentareas

areexpectedfbranIntelligent

TransportSystem.Theywillbere-

viewedasneces8aryasR&Dand

technologyprogress.

(1)Developmentareas

①Advancesinnavigationsystems

Navigationsystemsarebeingdis－
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seminatedrapidlyinJapan.R&D

inthisareaaimsatrealizingmore

comfbrtabletravelingtodestina-

tionsandimprovingusercon-

veniencesbyconstructingsys-

temswithfunctionsf()rcollect-

ingandprovidingcongestionin-

formation,requiredtraveling

time,traf6ccontrolandservice

infbrmationinrealtimeandreal-

izingnavigationsystemswith

evenmoreadvancedfUnctions.

aboutnearbyvehiclesandsud-

denunexpectedphenomenaby

meansoftelecomm皿ications

betweentheinfrastructuresuch

asroadsandvehiclesandbe-

tweenvehicles,thatgiveswarn-

ingstodrivers,assistsdrivingby

meansofdrivingcontrol,and

enablesautomaticdriving.

④Optimizationoftra伍cmanage-

ment

②Automatictollcollection

Anautomatictollcollectionsys-

temenablesautomaticpayment

withoutstopPingattollgateson

expresswaysandothertollroads.

Itdecreasescongestionbyelimi-

natingtheneedtostopattoll

gates,providesgreaterconven-

iencestousersintheageofcash-

lesstrading,anddecreasesman-

agementcostbymeansofauto-

matiCtOllCOIIeCtiOn.

③Safetyd亘veassistance

R&Dinthisareaaimsatincreas-

ingsafetybypreventingormini-

mizingtrafhcaccidentsbycon-

structingasystemthatusesvari-

oussensorsprovidinginforma-

tionaboutroads,traf匠ccondi-

tions,andnearbyvehicles,that

providesrealtimeinfbrmation

Theobjectiveistorealizetraf狂c

controlthatenablescontrolling

oftrafflcflowsthemselvesand

improvestraffricsafetyandcom-

fortaswellastheenvironment

byconductingthefollowingR&D:

1)R&Donoptimumcontrolalgo.

rithmapPlicabletoef6cientsig-

nalcontrolatintersections,2)

R&Donasystemf()rproviding

trafficinformationtocar-

mo皿tedequipmentforthepur-

poseofdistributingtra伍cflows,

3)R&Dforimprovingsignalcon-

troltechniquesf()rplacinghigh

priorityonpublicvehicles,4)

R&Dondynamicrouteguidance

techniquesthatenableoptimum

vehicledistributionusingdesti-

nationinfbrmation,5)R&Don

techniquesforefficientlyoperat-

ingbusinessusevehiclesbydy-

namicinformationofvehicles,6)

R&Dondetourinf()rmationand
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signalcontroltechniquesaimed

atdecreasingtraffrlcpollution.

⑤lncreasingefficiencyinroadtraf-

ficmanagement

R&Dinthisareaaimsatquickly

providingroaduserswithinfbr-

mationofroadwork,etc.and

takingquickandappropriate

roadmanagementactionsbycon-

structingasystemthatcancol-

lectandprovideinformationsuch'

asroadsurfaceconditionsand

workunderway.Atthesame

time,itaimsatimprovinguser

servicesanddecreasingphysical

distributioncostbyincreasing

thespeedofpassagepermission

proceduresf()rspecialvehicles

andfurtheroptimizingcontrol

byelectronicprocessingofpas-

sagepermissionapPlicationsfbr

specialvehiclesandotherproce-

dures,storingPassagepermis-

sionroutesinadatabase,con-

StrUCtingaSyStemf()raUtOmati-

callycollectingdataofactual .

passageroutesofpermittedve-

hiclesandtheirload.

⑥SupPortforpublictransport

R&Dinthisareaaimsatraising

theefflciencYofbusinessopera-

tionsandprovidinggreatercon－

veniencestousersandimple-

mentingoptimumdivisionof

rolesamongthemeansoftrans-

portationbyconstructingasys-

temforcollectingoperationsta-

tusinf{)rmationofpubhctrans-

portfacilitiesandprovidingsuch

infbrmationtotransportcompa-

niesandusersandbyconstruct-

ingasystemthatsupPorts

smoothoperationofpublictrans-

portfacilities.

⑦Increasingef資ciencyinCVO

R&Dinthisareaaimsatraising

theeffrlciencyofphysicaldistri-

butionbusiness,decreasingthe

volumeofbusinesstraffic,greatly

raisingthetransportef五ciency,

andthusimprovingtheenViron-

mentbyCOnStrUCtingaSyStem

thatcollectscommercialvehicle

(suchastrucksandsightseeing

buses)operation(CVO)inf()rma-

tionandprovidestheinfbrma-

tiontotransportcompanies,by

constructingadvanced,auto-

matic,andcomputerizedphysi-

caldistributioncenters,byde-

velopingasystemthatprovides

jointdeliveryandreturncargo

information,andbydeveloping

anautomaticdrivingsystemthat

enablingcontinueddrivingof

commercialvehicles.
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⑧SupPortforpedestrians,etc.

R&Dinthisareaaimsatrealiz-

ingsafeandcomfortableroad

traf6cenvironmentespeciallyfbr

theelderlyandthephysically

handicappedbyconstructinga

systemthatprovidesrouteand

facilityguidanceinf()rmationto

pedestriansandbicycleriders

carryingPortableinformation

equipment,byconstructingasys-

temthatprovidesmagneticor

voicerouteguidanceinf()rmation

f()rthevisuallyhandicapped,and

constructingasystemthatena-

blesextensionofgreenlightdu-

rationusingPortabletransmit-

terscarriedbypedestrians.

⑨SupPortforemergencyvehicle

operation

R&Dinthisareaaimsatrealiz-

ingquickandreliablerecovery

andrescueactivitiesduringdis-

aSterSbyCOnStrUCtingaSyStem

thatcollectsinformationabout

traf6cconditionsandroaddam-

ageduetoadisasterinrealtime,

transmitssuchinformationtothe

relatedorganizations,quickly

guidesrescuevehiclestothedis-

asterlocations,andexecutestraf－

且ccontrol.

(2)Promotionofcurrentdevel-

opmentpr《)jects

①VehicleInfbrmationandCommu-

nicationSystem(VICS)

TheVICSprovidesrealtimetraf－

五cinf()rmationsuchasconges-

tioninformation,required

travelingtime,andtra笛ccon-

troltovehicle-mountedequip-

mentinthef()rmofdigitaldata.

Thissystemisconstructedto

meettheneedsarisingfrolnthe

rapiddisseminationofadvanced

navigationsystems.Theservice

willbestartedinthesp亘ngof

1996.Theservicewillcoverthe

Metropolitanareaonlyduringthe

initialperiod,butwillbeposi-

tivelyexpandednationwide

throughcooperationofthere-

latedgovernmentalofflceand

otherrelatedorganizations.

②UniversalTraf6cManagement

Systems(UTMS)

UTMSaimsatcomprehensive

traffiCCOntrOlCOVeringelementS

uptoroadtrafHcoccurrences.

ItsobjectiveistosupPortsafe

andcomfbrtabledrivingbyde-

ve}opingadvancedtrafficcontrol

centersthatprovideadvanced

traf6cinformation,providedy-

namicrouteguidance,control
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vehicleoperations,placehigh

priorityonpublicvehicles,and

decreasetraf五cpollution.This

conceptistobefurtherpromoted.

③SuperSmartVehicle

(SSVS)

System

Thisisafuturemotorvehicle

trafficsystemthatwillbedevel-

opedbyfullyapplying

inf()rmatizationandintelligent

functions.Itaimsatraisingthe

safety,comfort,andefficiencyof

motorvehicletrafflcbyadding

sophisticatedfunctionssuchas

environmentrecognitionand

dangeravoidingfUnctions,

travelinginformationexchange

fUnctions,'andtrafHcflowcon-

trolfunctions.Atpresent,R&D

oncommunicationsbetweenve-

hiclesisbeingconductedby

mOUntingenVirOnmentreCOgni-

tion,informationexchange,and

inf()rmationprocessingfUnctions

onvehicles.

④AdvancedSafetyVehicle(ASV)

AnAdvancedSafetyVehicle

(ASV)realizeshighsafetyusing

highlyintelligentfunctionsde-

velopedbyapPlyingelectronics

technology.Thispr()jectisbeing

conductedthroughcooperation

betweenthepublicandprivate

sectors.Atpresent,basicspecifi-

CatiOnSf()rVariOUSSafetyteCh-

nologiesarebeingset,assess-

mentmethodsarebeingstudied,

andastudyonaccidentdecreas-

ingeffectsisbeingconducted.

Theenvironmentfbrapplying

thesetechnologiesistobeim-

provedsothatASVmaybeim-

plementedbythebeginningof

the21stcentury.

⑤AdvancedRoadTransportation

Systems(ARTS)

TheobjectiveofARTSistointe-

gratepedestrians,vehicles,and

roads』sothatallthepeoplein-

cludingtheelderlyandthephysi-

callyhandicappedmaybeableto

useroadsmoreeasilyandpleas-

antlyandinanmoreadvanced

manner.R&Dispromotedsys-

temicallyunderthefbllowingsix

themes:1)Optimizationoftrav-

els(includingplans),2)Safedriv-

ingsupport,3)Optimizationpf

travelsbypedestriansandbicy-

cleriders,4)Optimizationofpub-

1ictransportfacilities,5)Optimi-

zationofdistribution,and6)Ef-

ficientroadmanagement.R&D

onautomaticdrivingroadsys-

tem(AHS)istobepromotedposi-

tively.

25 JIQNo.104,1996



⑥Wirelesscardsystem

Itisexpectedthatawirelesscard

systemcanbeapPliedtoanon-

stopautomatictollcollectionsys-

temandautomaticticketgates

atstations.TheTelecomm皿i-

cationTechnologyCouncilofthe

MinistryofPostsandTelecom-

municationsisstudyingtechno-

logicalstandardsfbrthesystem.

Technologicalstandardsareto

bedevelopedbasedonthere-

sultsofexperimentinganon-stoP

aUtOmatiCtOllCOIIeCtiOnSyStem.

⑦Non-stopautomatictollcollec-

tionsystem

R&Donanon-stopautomatictoll

collectionsystemistobepro-

motedpositivelybymeansofre-

search,丘eldtests,andexperi-

mentaloperationsothatitcan

beputtouseinthenearfUture.

⑧Smallpowermillimeterwavera-

dar

Itisexpectedthatsmallpower

millimeterwaveradarscanbe

appliedtopreventionofvehicle

collisionandautomatictravel-

lingcontrol.Astudyonestab-

1ishingasystemoftechnological

standardsisbeingconducted.
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