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ABSTRACT

htroductioJlOfinformadontechnologiesintomidmesafttyimprove耶ntPrOCeSSm止彷mitimemiversities

血cetheprdblcmoftraiJbgnavigatorsforcompetentinfor山鳩tionuage．¶lePreSentPaperfocusesozlthem由皿

仕end5山師1血g伽staSk．

1．ⅠntrOduc鵬0n

Trainiq印∝idistsinmar出meacademiesandadvancedtrainingaimsalim叩VementOfm訂出血eSaLbtyby

makingthemoste伍cientuseOftheinformationavai1ableaboard．Consbndygrol机ngnIlIIlkrofinfomion

SOurCeS，increasngrequlrementStOitstruStWOrdlinessanda∝umCy requreS Changesinmitime traini喝
quality．neleadingrolehereisphyedbytheabihtytocorrecdyevaltdeinfom血onandtomakeupthe

qptimddecision．Presendy廿ainingprcN3eSSinmi山neacademiesandsknlinqmmentooursesfbrnavigators

incorporatescertainiwations．Thqare：elaboraIionofautomatedinfomion町StemSbased onsatellite

navigation，autOm血radaqplotting町StemS andradio tranpnders．Alltheinfordon sourccs gowith
CaPaCilicsorcl∝lromiccartographicsystcms．

2．Req血me鵬StOnadgationa∝uraCy

WideTSageOfGPSGldbalNavigadonSaIelliteSystem（GNSS）giⅥ芳thepossibilidesofhighaccuracy
navigahoninal1theareasoftheWoddO∝an．AccordingtoIMOResolutionA．529（13）1983血ip’sposidonis

tobcknmwithLadial・errOrOfR＜4miles（叫）＜2miles）andprdbabilityofP＝0．95．Theabovereqtdreme鵬

蒜慧温慧己慧還還謁芸二慧認諾芸器芸窓，欝器霊蒜冨；
POSitiOnerrorshouldnotexceedlOmeterswithprdbabilityofP＝0．95（M＜5m）．皿のresolutionA．860（20）of

Novcmber27，1997confirmeddleShip’sposIt10naCCtmqrequlreJmdsregafdingfutu陀GldbalNavigation

Sate］liteSystem．

Prcscntlytheproblemofhighaccuracy navigadonhasbccnsoIvcdbothJbrooastBLlanddccpscaヽ・OyagCS．

Howeveritshouldt光memionedthatthereexistcertainlhctorswhichdonotdependonposlt10mamCy btA

neverdlClessinfltmcenavigadonsaG8．ForinstanCe，Surfぬtu血mnOt成旧WninJⅦVigahonguiddbooksor

insdRcientinformationontidephenomena，

Whileplotbgnot払r丘omtuvigationdangers，ifnecessaLy，thedbservationsshouldbeofhigha∝tmCy（Mo＝

2－5血）・Atdi飴托ntialGNSSqperadonvariadscartograbemrSShouldbealsoconsidered．Thus，aNerage

SquareCrTOrSinnodaJpinlFK）SiLiononcaJtOgraphic卵dculc（intersctionpoint）donoLexcccdO．2mminthc
mapsale．Mhrkstahonsaremappcdwiththesameaccura町．HoⅥ℃Ver，dueto血epaperdeformationinrcprints

tnap血medimensionsm町di飴rin1－2mAndysisofdilbre血m叩SShowedthatoutbepoldspositiOnon
thecartogmphicmapischamcterizedbyaveragesqwreerrorsofl．OmnMhppingofotherpoidsnoseaⅡ岨pS

isGlrriedoutwithlcssaccuracy、mainlyductocaJtOgraphicgeneTahZation．

Itshoddbealsomentioned，thatuntilrecendya∝umCyOfdq）thsmapphgonseam叩SprOducedinthiscounby

isevaluatedbyaveragesquareerrorof±1．5Ⅱ皿inthemapscale，andisdbathesa陀drawnbylimitednundwof

depth，theirpatlemservingas血fortN：ttervisualperCePtionoftlnderwater血dscape．Takingintoaccotmt
bothdeptherrorsanddqpthmappingerrorswecanspeakoftotallimilederrorinmlpPeddepthof4・6％of
acmddep血．
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3．下側虞OrSin伽encingmadtimes鵬呼

Themain飽dorinfluencingmitimesalbtyincoastalandnarrowwatersisthatonthemapsofsomecoul扇es

actualdepthm町prOVetObelessthanmappeddepth．Thus，OntheUSAA鮎鵬iccoastandCentralAmica

maps，WherelowwaterlevelisaccPPtedasdahlmin50％Cぉesheadinglevelm町tXlowerthandatllm．hsome

areas（Alaska，Mexico，USAPacificcoast，thePhilippinesandtheH如vaiians）headingd印血is10Werthandatum
in25％cases．

血血erimportadprd）lemofhighaccuracynavig釦ionissocalled“coordinateproblem”．

ForinstanCe，inRussiastatecoordinte野StemWaSadoptedin1942（CKL42）．T址ssystemincludestqxIgraphic

ea gravitation m叩Sand other guides．GLONASS（Gldbal Navig卿ion Sateuite System）uses universal

geocentricalC00rdinatesystemrt3－90，WhichservedasbasisformiemizadonofstategeodesicnetCK－2and
飴rre飴柁nCe000畑血ak申em1995（CK・95）．

InordertoinbducerB－90intooperadonalloverRus由a，CIScountriesandworldcomityitshouldbc

givennationalstatus，PZmeterSOfcorre址onwithothercoordinate町StemSShouldbeptJblished，including
COrrek血onwithWGS－84．

Presendyindi飴rcntcoultTicsvariousregionalandlocalna山onalcoordirtate町StemSare uSedin marine

CartOgTaPhy，withdatacotning丘omGNSSindica10rSand血orebasedRNS．TheirlistsandWGS－84corLWrSion

fbrmdasa托giveninIntem血ionaubTdrographicOrga血zadonguidaneS－60．Dataonn3－90adCK42arenot

listcdthcrein．Gui血ccformulasarcapproxi∬仏ted．andresuJtederrorincoordinatcconversioncantxashighas

25morevenmore．Todaythereexistsneitherintemadonalstandardwhichw飢止dprcdetermiJledbli伊10ryS・60

apphcadonnoracceptablc coordinalc syStCmSWhichwould providc necssaryaccuracy and rccommcnded

coⅡVerSa血onfbnnulas．

DuringIMOMaritimeSa鹿tyS血0mitteemeetingin1997btemionalElectricEngiJmringComission
introduccdNAV43／7／40fApri117．1997．whercthcproblemofdifTbrcntcoordinalcsystcmsusagein∝租n

navigationwasthorou由lyinvestigated．Analysisofthedcにmnt血owsthalNAVSTARindicaoMeCeivers

glVeObservationreadingsinWGS－84．ConvcrsionsinrI3－90andCK－42andnotcaTriedoutasthereareno
COⅡVerSion血zTnulasapprovedbyrespeCtiveRussianandUSAbodies．Asarestdt，datadbtainedonequpme血in

di飴re血COOrdinatesystemsmayconsiderab吋VaTyandm叩nOtmeHMOandⅨAOTq血ements．

Theprd）lemofagreementbetweencoordinate野StemSbecames仙more町野n（duetowideapplic鵬onofmaps
bascdonECDISintmgadon．Up－tOJateECDIScombinem叩SOfdi飴re鵬brads．OneadthesameECDIS

forsai血gindidbrentWorldOceanan過SmayCOmbinechartsbasedondiEtredc00rdinate野SteⅡ蛤．Navigator

ShoddbereadytoacttmdersuchcirctnstancesandtocorrecdyevaluateacctmqYOfobtainedinformation・

Gldbahzationofnavigation町StemSmiScdtheprd）1cmofdetermiJdonofcorreladonbetwccnIT3－90and

WGSL84，PreVemionoferrorscomectedwiththe野StemSaPplicationtodi飴re血CartOgraphicprqections，ad

仕ainingnavigatorswithrespeCttOdbtainedinfom血onanalysis．

However，tOgetherwithteclmicalprdblensincoordinationofinfon血onreceivedbmdi飴renlpositi0mi喝
SyStenStherearediJRcdtiescallSedbym鵬timcspeCialistscompetCnCylevcl．

UJlderpresentnmgat10nCO皿ditionsnavig如OrShastodealwith血g如ionalinfornationreceived丘omdi飴rent

SyStemSOperatCdamrdingtodiEbrentPhysicalprinciplesand，therefore，havingcrrwsofdi飴re鵬0rigin．

Ship’Sspecdcanbcmcastqedinrespccttowater－bypak叫，dynamicpresstlre，inducBonorotherlog，Orin

respeCttObottom－byDoがeracousticlog．Withimplementation ofGNSS opcratedindi飽rendalmode
navigatwgotonemorewaytocalculate血ip’soourscadspeedvalucsinre鱒ttOgrOl皿d．Thus，alnavigator’s

disposalthereisalargesetofvaltmofoneand血esam針血ip’spammeter，andacttdvaluesel∝tioniscarricd

OtltbynavigaIorbasedonhisownknowledgeandexperience．TbesadneSih血ioncanbeobservedwith0ther

血如’sl迫mmeterS，訂u血ascoo血tesandoCu指e．

TraimingnavigaIOrSforoperadonswithhrgevolumeofvariousinformationisthe m血taskform訂出me

educationalinst抽出0鮎．Thisproblembccomesmoreimportadwithimplementahonofinfomionbans飴r

SyStCmS－radiotJ7m可nnders－intoeveTYdayusc．
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hl1998Maritime Sa免tyComitLee adoptedMSC．74（69）代に0Ⅱ皿endationproposedby Maritime Sa飽け

Subcomittecadoperadonrequirementstoshiptmnsponders．hOdobcr1998M・1371Guidancewasissued
COntainingmahprinciplesofAISstructureandqperadon・ha∝Ordanccwiththel細£SteditionofSOLAS

ColrVe血on，ChapterViadoptedbyMar旭meSafttyS血ommittecNAV45inSeptemkr1999，addidonai
para評ゆ1．5wasincorporatedinto Rule19，Whidh determines reqtdrcments toAlSinddlation tems
血匹n血唱OnV既lty匹．

Optimizationofthemessagefom瓜iftransmittedviabmSPOnderwillallowdeterminationofinbmionwhich

isofvitalim匹血mceforsaLtnavigadonexcludingunneCeSSaryaJldcomplicatedinbmlionwhidhdistracts

navigator如mhism血ta盛．ContizrLNnlSadom鵬cideIltificationofthewssdundercontrolexcIudesthe

neccssity10uSCCXPenSivcandinc触tivcVHF－radiodirectionfinders．

Duetoexchangeofships’coordinatesdeterminedathighaccuncyO）yddbaldi飴ren血lnavigahonsateuite

SyStem－5－10m）andinfom血onexthangeoncmntroutewecamirLCreaSeaCCuraCyOfpasSingpaJameterS
dctcrminationand．thcrcforc、prOvidesaLbpassingatsca．

Itispr叩D父dtotransmitvia叫nderthefollowingthrectypesofhfom血on：

1．St加ic：

一　mのnumhr（翫叩）

－　Q山si伊andname
－　S叫〉’sleng血andwid血

－’吋peofve∬el
－　Lecadonofsippositiondeterminahonanennaonboard（aft，Stempad，daTboard，POrtSide）

2．巧na血C：
－　Ship’sposition（indic瓜ingsystemaccuraqandidegrity）

－　UTC

－　Cour父h托S鱒tb騨軋血
－　SpccdinlCSPCCt10gOund

－　Own一曲poour光

一　Naヽ・igadonstaluS（and10rCd．stccrcdctc．トSCtbyhand

一　丸喝u血S押出（げⅠ氾SSぬle）

－　An由eofh眈1（げI氾S曲le）

－　An由eぱmm皿dpit血（げpossible）

3．Voyagein払mn血on：
－　D招長

一　D耶Cが苫0（切匹）
－　PortofdesdnationandETA（underMaster’sorder）

－　Voyageplan（血血鱒血S）

BesidestheremBytXShorlmessageson血ip’ssaLtty．

However，in血issittJationinforndon曲outoncomingvesselwillincreasethepossibilityofcorTeCtdecisio叫

butatthesametimetheinforndoncanm血enavi騨tOrtruStthedatawithoutcheckingit．Thscanbeclearけ

SCenduriJlglnmSmissionofinLbTmaliononJuVigationa］siLuationhmshorebasedmitimcsaLttysystems．

Thisinfonnationisofd）ligatorytype，i．C．itisconsideredasimediateguidanceontx）ad．Howevcr，ifhigh
accuraqposidondeterminah仰SyStemisinstalledonboardandifitispossibletoeval也te皿mgadomlsituahon

ina ccrtain moment，navigatoristo m膿eindependentdecisiontmngpoSitive m訂itime expeneKe aS a
g山血nGe．ho血細工l血e血ed∝iSion血月がOr血0ddnoto山y押掛部na扇群山on exp由enCe，butd90

psychologiCalstrength，COnfidenceamddecpknowledgc・Al1the曲0Vequalitie canbeacquiredonboardduring
l－0叩geSbutthcrcisnodoIJblthatmtJChchca匹randsa鹿rwayorgaiJlingkJlOWJcdBCisduriJlgSimu）alion
血血g．

4．Conclusion

lnthe甲tmOfhighacctmcynavigahonandelectroniccartographysystemsdevelq）mentanOtherprd）lerbS
m町an虻，Whchcan血封叫㌍na扇騨tOI一’wo血S仕軋血痕血me sa鹿野由0Ile止血emo或iI叩0ぬmtisgu飴．

Presendy we candraw tothefo110wing concltBion：Sizmllationtcstingshouldbe dbligatory fbrmitime
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umiversidcsgraduates，ju或IikeregularCOn加ltcsbg血gconningbrideesiHdabr血0ddtx：dbligatoTybr

00mPCteXLtnavigat肌．Thetestingwillal1αⅣl止ili加OnoftheWh0lescopcofinbrdomwhidhnavigatq

rcceivesduringvoyage，aSSistzLnCeOfcx匹riencedinstruCtOrS，CValuadonofcoJnPClencyininformadonanalysis
ZLndnavigationald∝isionm血1g．SudhtestingshoddtnmccessaJyStCPlbrnaviBatOrtXfbrehetakeshisplacc
OnCOnniTtgbridge．
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