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Abstract

TherevisionofSOLAS，ChapterV，WhichenteredintoforceonlJuly2002，has
fimlyestablishedtheelectronicnavigationalchartaspartoftheinternational

maritime safbtysystem．Its possible recognition as a paper Chart equivalent
COn重rms the considerable safety benents providedbythe o用cialElectronic

Chart Display andInformation Systems（ECDIS）．Elaboratedby the Author
IAMUModelCourseonoperationaluseofECDTS（IAMUresearchprqjectFY

2003）almstoprovideanswerstosomeofthemostcommonlyaskedquestions
regardingvarioustypesofelectroniccharts（ENC，RNC，DNC）andelectronic

Chart systems（ECDIS，RCDS，ECS）．Following the earlier adoption ofthe
InternationalConventionSTCW78／95andIMOmodeltrainingcoursestoassist

intheimplementation ofthe Convention andthe associatedIMO Assembly
resolutions，anumberofIAMUMemberUniversitieshadsuggestedthatIAMU

Shoulddevelopmodel－trainingcoursesonahigheracademiclevel．Thiswould
assistinachievingamorerapidtransfbrofinformationandskillsregardingnew

developmentsinmarinetechnology．Theprovisionofmodelcoursescouldhelp

instruCtOrSimprove the qualityoftheir existing courses and enhance their

effbctivenessinmeetlngtherequlrementSOfthelAMU．lnthepaper，theauthor

PreSentStheresultsofIAMUresearchprqjectFY2004sponsoredbytheNippon

Foundation，entitled“lAMUHandbookonECDIS”．
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l Introduction

Themain objective oftheIntemationalAssociation ofMaritime Universities

（IAMU）Wofking GroupIIIis to promote the globalmaritime excellence．
WG－1日isdirectedtowardstheestablislmerrtoftheglobalstandardizationofthe

maritime education system．To achieve this purpose，aCademic discussions

Shouldbecarriedoutregardingwiththeimprovementoftheexistingeducation
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andcert浦cationsystem．Toinitiatethenewlydevelopedinternationalsystem

lAMUmembersshouldanalyseandassessexistingeducationsystemsoffbredby
maritimeuniversities／faculties，includingproposedmodelcoursesandacademiC
handbooks．

The m句Or rOle ofthe navigational departments oflAMU member

umiversities／facultiesis to provide their studentswith efFbctive and highly

levelledmaritimeeducationandtraining．WiththispolntOfview，theAuthor

wouldliketoconsiderinthispapertheef稔ctivetrainingmethodsfornavigators

incompliancewithSTCW’95conventionandthesetofIMOmodelcourses・

Inaddition，hewouldliketoconsideradditionaltrainingprograms，Whichaimat

higher competencies thantheminimum requlrementSfor the competencies
shownintheSTCW．

Electronic navigation，although still relatively new and un払miliar，is

becomlnglnCreaSlngly more commonplace，Particularly onboard commerCial
vessels．

TheIntemational Maritime Organization publishedin2000LW Mbdbl
C川げ．、・し・／、∴・血・（仲J川両JIJ／J、し・・イ　血・仙川′・＝〃ん・川l′′●′／）八〃んtl、＝〃d

hdbrmation勘stem鱒CDLgl2］．IntheAuthor’sopinion，IAMUmembersona

higherlevelcouldarrangethismodelcourseprogram・

’‾∴∴∴
Figurel：ThenrststeprthesetoflAMUmodelcoursesontheacademiclevel，

higherthanSTCW，

In　2003，the Author has worked out theIAMU Model CourSe：The

叶しソ川／′肋J／J．、J・イ血・／ご／l・L・J川〃ん・川川ソ川ヾ／小’一仙／／′両州…両′hYl’、MJ′

作CDl刃［7］－thefirstIAMUModelCourSe，intendedtobeonhigherlevelthan

STCW．NowtheAuthorhasmadeonemorestepforward，hehadpreparedto

PublishthemstIAMUhandbookonthebaseofelaboratedIAMUModelCourse

On ECDISl5］．Presentation ofnew approachtothe maritime education and

trainingMETinthefieldofECDISisthemainsubjectofthishandbook・

IntheoplnlOnOftheAuthorIAMUshouldconsiderandmal’eadecisionto

startforwardwithseriesoflAMUModelCoursesonahigher（academic）level
than STCW convention which seems to be　for maritime universities the

“minimum ofminimum”only，lAMU model courSe On trainingin the

OPerationaluseoftheElectronicChartDisplayandTnformationSystem（ECDIS）
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asasampleisthefirstonthelonglistofIAMUmodelcoursestobeelaborated
inthenear免血∬e．

2　RelevancetotheworkofIAMUandIMO

Proposed Handbookis based onIAMU model course on trainingin the

OPerationaluseoftheElectronicChqrtDisplayandInfbrmationSystem（ECDIS）

andthe results ofIAMU research grant FY2003，SPOnSOred by Nippon

Foundation，reCeivedbytheAuthorin2003（www．ecdis．am．gdynia．pl／iamu［7］）．

TheAuthorpresentedanlAMUmodelcourSeOntrainingintheoperationaluse
oftheECDISbasedonsimulatorsinwrittenconsolidatedform．

Inthe handbook，the Author presents his polnt Ofview on maritime

navlgation，SimulationandtechnologyLnmaritimeeducationandtrainingandthe

methodsofmaritimepedagogy，eSpeCiallyintheelectronicchartsystems且eldto

beadoptedbytheIAMUmemberuniversities／faculties．

Research work was basedontheresults ofthe Polish Working Group on

ECDIS chaired by the Author．The Author presented Gdynia Maritime

University（GMU）modelcourseontrainingintheoperationaluヲeOfthe
ElectronicChartDisplayandInformationSystem（ECDIS）basedonslmulators．

Heistheheadofthe electronic chartandECDISlaboratoryinNavigational

DepartmentofGdyniaMaritimeUniversity，with20yearsexperienceinthefield
ofelectroniccharts．

ThelMO’sSub－CommitteeonStandardsofTrainingandWatchkeepingat

itsthirty－SeCOndsession（2001）developedInterim GuidanceonTraining and

Assessmentinthe Operational Use of the Electronic Chart Display and

Information System（ECDIS）Simulators prepared on the base of Polish
document STW32／9．TheAuthorwasthe fatherofthis document．Hewas the

ChairpersonofthePolishWorkingGroup，WhichpreparedaPolishdocument

SubmittedtotheIMOfbrum．HewasthespeakerofthePolishdelegationatthe

32sessionandnextthechairmanOfSTWSub－CommitteeDraftingGroupon

Development ofGuidance which reviewed Polish documentationtakinginto

account discussionsinthe plenary session．The dratting group expanded

document STW　32／WP．7，Which was approved at　the NAV plenary・

The Maritime SafbtyCommittee，atits seventy－fourth session approvedthis

interimguidancel3］．Forthepastfbwyears，theAuthorhasregularlyrepresented

PolandattheIMOSub－CommitteeonSafbtyofNavigation（NAV），uSuallyasa

memberofthe TechnicalWorking Group onNavigationalAidsand Related

Matters．Betweensessions，heisactiveasamemberofcorrespondencegroups．

PreviouslyhewasamemberofCorrespondenceGroupsonECDISestablished

in2004duringthe50thsessionofNAVSub－Committeeinordertopreparea

PrOPOSalforrevisionofIMOPerformanCeStandards（PS）forECDIS・Hewas

alsoamemberoftheCorrespondenceGroupsonINSandIBSestablishedduring

thesamesessionoftheNAVSub－Committeetoelaborateaproposalforrevision

Of rNS PS andIBS PSand a development ofa PSfor a Bridge Alarm

Management System．A year　before，he was a member of theIMO

CorrespondenceGrouponRadarPerformance Standards（2003／2004）andthe
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IMOCorrespondenceGrouponPresentationofNavigationRela屯edInformation

（2003／2004）．

TheIAMUmodelcourseontralnlngintheoperationaluseoftheElectronic

ChartDisplayandInformationSystem（ECDIS），aSaPioneersample，isthe丘rst
onthelistoflAMUmodelcourses．ThelAMU handbookonECDISbased on

IAMUmodelcourseontralnlngintheoperationaluseoftheElectronicChart

DisplayandlnformationSystem（ECDIS），aSaPioneersample，byanalogy，is
thefirstonthelistofIAMUhandbooksl5］．

Figure2：Thesecondstep－thesetofIAMUhandbooksontheacademiclevel，
higherthanSTCW．

3　ECDIStrainingrequlrementS

Withtheincreasing use of Electronic Chart Systems（ECS），thereis an
increasingnumberofOfficerswhorequiretraining．Giventhe創exibilityofthe

labourmarket，itishighlylikelythatofGcersmayarriveonboardashipwithout

experience or training．The ofncer ofthe Watch（00W）who has received

recognised，formaltrainingintheuseofthebridgeequlPmentathisdisposalis，

POtentially，aSafbrOOWthanhiscounterpartWhohasnotreceivedtrainlng・

AnumberofNationalAdministrationshaverecognisedthepossibleneedfor

’Ltypetraining”．Commonsenseandmaritimeexpertisecombinedwiththerules

OftheISM Code clearlyindicates that払miliarisation training on such vital

navigationalequipmentasanECDISisanecessity，eSPeCiallywhenbearingin

mindthatincompetentoperation ofECDIS couldinfluence adversely onthe

Safbtyoflifbandprotectionofthemarineenvironment．

InresponsetoaUKHOQuestionnaireontheuseofvectorcharts，the
followlngqueStionsandtheirresponseswerenoted：

・J山l十l川日・し・l・再＝…／J血血町椚雨間血・／：（ハエ＼二一

・　DH、l川J／／J高い…ん心J尽日〃血イr川・ヾり〃‘／／∴Vf‥、ト＝九・l・l・、、川：l’・一

Two－thirdsoftherespondentshadreceivedspeCincECDISandENCtraining

butonlyonemarinerrespondedthathedidnotthinkthattrainingwasnecessary・
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This emphatic endorsement of the needfor spec摘c training reflects the

mariner’svleWpOintthat，inordertokeepupwithimprovmgtechnology，itis

essentialtobetrainedintheuseofnewequlpment．WiththeincreaslnguSeOf

ECS，therewilJbeanincreaslngnumberofOfncersrequiringtraining．Given

thenexibilityofthelabourmarket，itishighlylikelythatofncersmayarriveon

boardashipwithoutexperienceortrainingandMastersarerightlyconcerned
overthismatter．

¶lePrOVisionsOfSTCW’95arevaguewithrespecttoECDISalthoughTable

A－II／1，NavなaLionattheqpel・ationalLevelrequlreS：

‥〃…川呪力‘′川山（小・・木仙／（J／－〟叶／り〃ヽ用…心両日川JハイJ川・ハl仙J／W〃んV〟り小．

＼り／／・∴●／．’（ソリ．ヾ、．l■UH〃HJn／し＝〃．ヾんん廿‘日日わし・／仇・／仙人・lJ川J止／・瓜㌧hr〃JHlイ川ィ．、‥．‥

InTableA－Il／2，NavなationatLhemanagementteveZrequlreS：

ゝ●．jJハ／WJ〃り‘人州【ノー・l・／J・＝〃ん・肘1心JJ／り〃‘J／山人Itゾ油、pl・。批点J…山（小・り／一山府・

丹町′川中ヾ／〃・／仙・小／几／／′扉rIJJ／り…‥…〃八・ハイ川棚．‘九・JLヽソりJ・イ′両ハりヽ・．ヾし・仙JJJり′J

イ坤ル〃M／川川　〃肋／〃八九人／、・直川・Jl・〟りJ川川／一丁‘J山肌・〃…Jl・／…、／7両〃れ＼●J岬‥．

Whileundoubtedly，trainingshouldbetheprlnClpalconcernOftheshipowner，
there needs to be some consideration glVen by Flag State administrations，

HydrographicOfBcesandotherstothelevelofminimumtraining，Whichshould

beundemikenbeforeanOfncer，ispermittedtokeepawatchwithanelectronic

Chartsystem．TheIMOhaveproduceda“modelcourse”but，aSfarasisknown，

itsavailabilityislimited．Itisenvisagedthat，intheabsence ofinternational

agreement，Flag States mayintroduce their ownnationalrequlrementSfor

trainingintheuseofECS．

Themaritimeeducationandtraining（MET）institutionsagreethattheyare

abletoprovidetrainingprogrammesfbrtheshipowners’staffbuttheydonot

appeartobewillingtoprovidethiswithoutcosttotheshipowner．Atthesame

time，theshipowneraPpearStObereluctanttoinvestintraining，adoptingthe

attitudeof’ケou’llbetrainedbyusingtheequ申ment”．Thisisunsatisfactoryand

grosslyinadequate．Where a systemis nttedin anew building，the cost of
trainingcan，inmanyinstances，beabsoibedintothecapitalcostbutitappears

thatwheretheequlpmentistoberetr0－Gtted，additionalcostsfortrainingare

unaCCePtal）le（theHailwoodReportll】）．

The m亘iorityof ofncersand mastersinterviewed arein1hvourOfthe

development ofCBT programmes to copewiththislack ofexperience or

training．Tnparticular，anduntilsuchtimeasstatutorytrain1ngrequlrementSare

introducedandenforced，CBThassign摘cantpotentialforOfncersJOlnlngthe

VeSSeIforthefirsttimewithnopreviousexperienceintheuseofECS．

Intheexpectationthat，inthenearfuture，OfncersonshipsnttedwithECDIS

Willberequired，underpossibleamendmentstoSTCW950runderFlagState

requlrementS，tO COmPlete an ECDIS training programme，theIMO ECDIS

Model Course will serve aS anidealplatfbrm fbr such tralnlng．CBT has

Sign摘CantpotentialtodeliveranappropriatetralnmgPrOgramme，inparticular

forOfncerswithlittleornopreviousexperienceintheuseofECS．
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Members ofthe discussion group areinvited to comment onthese

observations．Theyarealsoinvitedtosuggestwhatshouldbeincorporatedinto

anyrevisionofSTCW95andtosuggestwaysinwhichCBTcanbedevelopedto

thebene斤tofallparties．

4　Courseoutline

ThecourseoutlinefortheECDTStrainingcourSeisspecifiedasfo1lows：

・　alistoftheprincipalECDIS subiects（trainingareaS）includingthe area

Obiectivesandsy11al）uSOutline；

・　anOWCharttoillustratetheinterrelationshipsbetweentheprlnCipalECDIS

Su句ects；

・　aSuggeStedweeklycourSetimetable（afbwoptionsfbrdifFbrentgroupsof

trainees／users）．

4．1ListofprincipalECDISstI叫ects（trainingareaS）

The area o切ectives fbrthe principalECDTS subjects（Writteninitalics）are

understoodtobepre蔦xedbythewords：

‖7九・lこ＼7）l川・‘／八川・両町川爪・り仙・八丁／刷J／JJ〃・高′∫〟八日／－／川一い・

TeachingstaffShouldnotethatthetimetablesaresuggestionsonlyregarding

SequenCeandlengthoftimeallocatedtoeachobjective・Thesefactorsmaybe

adoptedbylecturersto suitindividualgroups oftrainees dependingontheir

experience，SPeCi重c character of their job，ability，equipment and staff

availabilityfortraining．

TeachingstafrshouldnotethatsomeTrainingAreasshouldbecarriedouton

PrOfessionalnavigation and ECDIS simulators about practical usein Route

PlannlngandRouteMonitoringprocesses・

4．2Description

ThiscourSeWillgivethetraineeguidanceandpracticeontheoperationaluseof

Electronic Chart Display andInfbrmation Systems（ECDIS）equipmentin

accordancewiththerequlrementSOftheSTCWConvention’78asamendedin

1995．The general objective ofthe ECDIS training courseis to enhance

navigationalsafbtybythesafboperationofECDTS equipment；PrOPeruSeOf
ECDIS relatedinfbrmation andknOwledge of thelimitations of ECDIS

equ）Pment・

Courseoutline：

・HistoryofECDISandprocessofinternationalstandardization．

・ECDIS一maritimeapplicationofGIS（GeographicalTnformationSystem）．

・DescriptionofthestructureofECDISandtheENC．

・DescriptionofthestruCtureOfRCDSandtheRNC・

・DescriptionofthefbrmatsusedfortheDatabaseS－57．
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・DescrlPtlOnOfdigitalvectorizedcharts．

・DescriptionoftheprqiectionsusedfbrENC・

・PerformanCeStandardsforECDIS（IMOResolution817（19））．

・RevisionofChapterVSOLAS．

・RasterChartS－limitationsandcomparisons．

・CycleofoperationofECDIS・

・CorrectionofENCandmethodsused（updatingsystem）．

・WorldwideElectronicNavigationalChartDatabase（WEND）・

・Useofthechartcatalogue，

・Possibleerrorsindisplayeddata．

・RequirementsforthecarrlageOfECDIS・

・RequirementsforthecarrlageOfbackupsystems・

・AppropriatePortfolioofPaperChart・

・DescriptionofGPS／GLONASS／DGPSsystemsandtheiruseinECDIS・

・InputsensorstoECDIS・

・DescriptionoftheRadarandARPAinter払ce・

・DescriptlOnOftheAISTranSPOnders．

Practicalexerciseswi11invoIvehandsonuseofrealECDISequlPmentWitha

varietyofENC’sandsensorsconnectedtobridgesimulatorequipment・

TheECDIScourseshouldbeopentomasters，deckofficersandtraineedeck

ofncers．TheaimofthecourSeistoenhanCenaVigationsafbtyandefficiencyby

trainingtheWatch－keepingO臨cerinthesafboperationofECDIS・Thiswillbe

achievedbydeveloplnganunderstandingofthegenericprlnCiplesofECDISand

other electromic chart systems，and by understandingthe capabilities and

limitationsofECDIS．Thecourseshouldalsocoverawarenessofthepotential

errors andriskofoverrelianCe OnECDIS，andunderstandingtheregulatory

requlrementS Ofthe system・The updating reglmeS and diffbrences between

varioussystemswi11allbecoveredallowingfutureOperatOrStOfu11yappreciate

thevalueofECDISandmaximiseitsnumeroussafbtybeneGts．

4．3Entrystandards

Withthedevelopmentofmodemandfastershipsandaneedtorunthemmore

economically，byreducingtheworkforce，thenumberofmarinecasualtieshas

increasedintherecentpast・Thesecasualtiescanmain1ybeattributedtoahuman

failureontheBridgeofavessel・Theneedtoreducesuchcasualtiesisbeingfelt

bytheentiremaritimeindustry．

AnECDISisonesuchnavigationaltoolonthebridge，Whichwouldhelpthe
Master andthe Officer of the Watch to navigate his ship safbly and

economically・TheECDISwithinputsfrom varioussourceslikeGPS／GNSS，

Radar／ARPA，AlS，Echo Sounder，Log，Gyro，etC．WOuldbeidealequlPment

providinga11thedataononescreen・ThisequlPmentamOngStVariousother
facilitieswouldhelpinRoutePlannlng，MonitoringandExecuting，withvoyage
recordingcapabilitiesandanti－grOundingfunctions・
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4．4Courseo叫ectiveamdcontents

Uponcompletionofthiscourse，theparticipantwillbeableto：
●　GetanoverviewoftheECDISandunderstandthedifftrencebetweena

raster＆vectorchart；

・　AppreciatethecapabilitiesandllmitationsofanECDIS；

．　OperateanECDISanduseitsfunctionsforsafenavlgation．

KeytrainingfactorsfortheuseoftheECDIS：

・GuidanceregardingECDISSimulatorsandECDISsimulationequlPment，

・OperationaluseoftheECDIS，

・InclusionoftheSTCWCode（A＋B1－12），

・RequirementforaprlOrCOmPletionofARPAcourses，

・Real－timeoperatingenvironment，

・CreationofarealisticvisualscenarlO，

・Simulationof“OwnShip”dynamics．

Coursecontents：

・meOWOfECDIS；
・IntemationalregulationsandrequlrementSgOVem1ngtheuseofECDIS；

・KnowledgeofRasterandVectorCharts；

・CapabilitiesandlimitationsofECDISequlPment；

・CapabilitiesandllmitationsofECSequlPment；

・PracticalknOwledgeofthevariousfbaturesoftheECDIS；

・PracticalpassageplannlngOntheECDIS；

・PracticalroutemonitoringontheECDIS；

・SimulatorexercisesusingtheECDIS．

5IAMtJmodelcoursel．000nOPerationaluseofECDIS

Themodelcoursepresentedprovidestraininginthebasictheoryanduse of

ECDIS．ThetheoreticalaspectslikeallmqorcharacteristicsofECDISdatasuch

asdatacontentsandallm句OrCharaCteristicsofthedisplayofECDISdatawill

becoveredinsufncientdepth．

For capabilitiesand skills，eXerCises are perfbrmed which will provide

practicein setting up and maintalnlng an ECDIS display，in plannlng and

monitorlngarOute，inusingbasicnavigationalfunctionsandequlpmentinareal

timenavigationalenvironment，inactivatingupdatesandinperform1ngPrOPer

actions whichare neCeSSaryfor a safb navigationalwatch．This courSeis

SPeCiallyaimedfornavigatlngOfncersofoperationandmanagementlevel．On

SuCCeSSfu1completionofthiscourSe，thetraineeswillbeabletouseECDISon

theirnavlgationalwatch．TheywillbeabletooperateECDISequlPment，uSethe

navlgationalfunctionsofECDIS，Select，aSSeSSallrelevantinformation，andtake

properaction・Traineeswillacqulreanddevelopaknowledgeandunderstanding

OfthebasicprmCiplesgovemingthesafeoperationofECDIS，includingECDIS

dataandtheirpresentation，aSWe11assystemrelatedlimitationsandpotential

dangers．
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Tablel：IAMUmodelcourSeOnOperationaluseofECDIS（FY2004）．

0 ．

－　T rai n in g A rea

L esso m s
in clu d in g ：

L D E

1．

2．

Legal A spects，R equlrem entS and Intem ational 1シら

2

1㌧ －

1 1

Standards

PrincipalTypes of EC S and Electronic C harts

3． EC D IS D ata 2 1　 ㌧　　 ㌧

4． Presentation ofE N C ／SEN C D ata 3シら 1　 1シち　 1

5． M ain Functions ofE C D IS 3 ㌧　 ㌧　　 ヱ

6． R oute plan hlng and specialfu nctions 7㌧ ％　 1　 6

7． R oute m onitorlng and special fu nctionS 7しこ ％　 1　 6

8． D ata updating system 2シち ㌧　 l　 l

9． A dditionalnavigation十related infbrm ation 3 1　 1　 1

10．

SenSOrS，display and fu nctions
1シら ㌧　 ㌧　　 ㌧V oyage data recordin g （docum entation）

11． Errors，StatuS indications，W am 1ngS and al arm s 3 1　 1　 1

12． O perationalrequlrem entS 3 1　 1　 1

T otal 40 10　 10　 20

Traineeswi11beabletogenerateandmaintaindisplays，tOOperateallbasic

navigationalfunctionsandallspec摘ChrlCtionsforrouteplarLnlngaSWellas

routemonitorlng，tOuSeandselectpropernavigationaldataandtodisplaythe

dataintheappropriatemanner・TheywillalsobeabletoperformuPdating・

Traineeswillbeabletoanalyzenauticalalarmsduringrouteplannlngand

routemonitorlngaSWellassensoralarms・Theywi11beabletoassesstheimpact

OftheperformanCelimitsofsensorsonthesafeuseofECDISandtoappreciate

thattheback－uPSyStemisonlyoflimitedperformance・Theywillbeableto

assess errors，inaccuracies　and ambiguities caused byimproper data

management・Thus，theywillbeawareOferrorsindisplayeddata，errOrS Of

interpretationandtheriskofover－relianceonECDISandbeal，1etotakeproper
action．

rmispaperpresentedthemodelcourseontrainingintheoperationaluseof

ECDIS，the丘rstIAMUmodelcourse，maybeusedbystaffandstudentsofany

maritimeuniversity，naVigational払cultyandtraininginstitutionasanaltemative

orsupplementtothelMOModelCourse・HL4MUhandbookonECDIS”andcan

assistinthetrainingprocess．
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