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ABSTRACT

The tremendous progress ofscienceand

teclmology and the economicalconditionsin
Shipp王ngindustryhavebeenbroughtaboutthe

innovativechangeSOntheshipoperationsuch
as computer－based navlgation or mixed crew

SyStem．Inthis paper，author discusses　the

SyStemOfresearchandeducationinmaritime

SOCiety fbcuslng On　future ship operation

teclmology．At丘rst，authordenneswhatisthe

maritimetechnicalsociety andwhataetivities

areindispensablefbrthesociety，thenproposes

theimagedロ〉ffutureshipoperationteclm0logy

asagoal．Thereisaslgnl蔦canttechnoIoglCal

trendinthepresentandfutureshipoperation，

thatis，tO reinforce supportingfunction on
shoreinadditionto self・COntainedfunction on

boardasindicatedwithISMcodes．Thismeans

there should be established　an0ther new

PrOfessional neldin the maritime education

and research system concemed with ship

OPeration such as　fleet operation and

maintenance，nOttheshipoperationitselfl

1．PREmCE

ltis wellknownthat the teclmOIogy and
management Of ship operation have been

rapidly challged along with the progressand

innovationofscienceandtechnologyandwith
economygrowthovertheworld」Recently，the
Shipoperationhas standardized world－Widely．

TherevisionofSTCWlteatyandthesettingof
ISMCodebyIMOaretakenforexamPle．On
the other hand，neW taSks of glVlng

techologlCal support and of assesslng are
ORenrequiredrelatingtotheemergenceofship

OPerationnotcomplyingwithsuchcriteriaor
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Standardsandtothemethodofdeterminlngthe
standard．

lneverysocietyofanyfield，itisitsculture

and scienti丘c technologythat creates society

aJldinnovatesonit．EducationglVeStralnlngtO
human reSOurCeSin each culture．Researchis

aimlngatthedevelopmentofsocietythrough
SCientinc technology．Figurelindicates an
image ofthe activities ofmaritime teclmical
SOCiety．
Educationandresearc．hshouldbedone
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in accordanCewithevaluating what the next

generation society would reqpire，nOt just
meetingthepresentsocietyrequlreS・Therefbre，
itisverylmPOrtanttOSetthegoalasspecincas

possibleforthedevelopmentofsocietyinthe
nrst half of the comlng Century，Since an

approach to the
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goalis what education and researchLmean，

Whichisthethemeofthispaper．

The author deanes the goal offuture

maritime teclmicalsociety as“the society

WherewetranSformshipoperationteclmology
Ofthe gZobaltransportation systeminto the

technologylntegratlng bothland and marine
tranSPOrtation fiomthe teclmology of ship
Centered，Selflcompletedfunction”．There are

SuChkeywordsassafbty，reSOurCe SaVlngand

environmental　conservation，Where people

WOrkingcanfbelsatisfiedatwork．

Tbapproachthegoal，Wehavetoimprove
thequalityofhumanresourcesengagedinship

Operation，PreSentandfuture．Vhalsohaveto
build mutual support relationship beyond

traditional丘ameWOrkand developthe new

teclm0logyin maritime　抗eld．Maritime

educationinstitutesshouldplaythecentralrole

Ofsuchdevelopment．

The go？land the way to approachit are

insepar？ble，＿however，the author will貢rst

describethegoalandthendiscussthewayto

approach．

2．INTHEFUTURESHIPISOPERATION
TECHNOLOGY

2．1TECHNOLOGICALFIELDSIN

MARITIMESOCIETY

TbchnologiCalneldsrequiredformaritime
tranSPOrtationsystemareasfoIlows：OPeration

method（tranSPOrtationmethod，maintenanceof
VeSSels），OPeration management（VeSSel
management naVigational　support），VeSSels

（m響euVerability，　PrOPulsion），　ServlCeS
env！rOnment（artincial environment，natural

envlrOnment）．Figure　2　shows the above

teclm010giCalneldsclassinedinto4categories；
SyStemteClmoIogy，fhctortechnology，SO允ware

technology，andhardw訂eteClmoIogy．Ineach

frameOftechnologiCal＝elds，thetechnologies

arefurtherdividedtoshowanimageofeach
茄eld．

The　茄eld required fbr seamen aS Ship

Operation teclmology would have beenthe
SO負ware teclm0logy　and fhctor technology

SYSTEM TE（HNOLO（；Y

（OPIPONENT TECHNOLOGY

FIG．2E FIEL】〉S OF SHIP OPERATION TE（HNOLOGY
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mainiy consisted ofoperation methodin the
fourthquadrant．Vtsselsinthethirdquadrant
arebelonglngtO the shipbuildingandmarニne

englneerlng neld．Service environmentin the

SeCOndquadrantisthe丘eldmanagedbypublic

administrationas socialin丘astructure，SuChas

port’sfacilities，maritimesecurltyandweather

fbrecast etc”On the other hand，OPeration

managementinthefirstquadrantisthe重eld，

WhichismanagedbYShipoperationexpertsat

ShoreofshipplngCOmPanies．Inthis丘gure，the

thirdandfburthquadrantSCOmeundertheself－

COmpletedfunctionandthe丘rst and second

quadrants come under the supportfunction・
Seen　from the above，maritime teclmical

SOCietylSmainlyconcernedwiththerighthalf

OfFigure2，Whichisso氏ware－teChnologylnthe

fourthandnrstquadrantS．

2．2THEROLEOFEXPERTSFORSHIPIS
OPERATIONWOtJLDBESAFETY
MANAGEMENT

Tb examine what kind oftechnologyand

Standardinthese felds are requiredforthe
futureshipoperationexpertSWOuldbethe銭rst
StePtOSetthespecincgoalforeducationand
research．So far，■the teclmology requiredfor

Seafarerswastheoperationmethodinthe貢rst

quadrant，As　the systematization of　the
SuPPOrtlng　知nction at shorein the Brst
quadrantin Fig．2wasambiguous，however，
the discussion on the desired aeld of

teclm01ogy becamealsoambiguous．Andthat
cause　the di騰rent views on how to train

humanresourcesrequiredfbrsuchoperations．

Itis ourimportant aim to embodythe
SPeC捕ckllOWledge，Whichisrequiredforthese
航elds，inthe maritime saftty management

teclmology．lMO asks fbr reinfbrcement and
Per缶ctionofoperationmanagementSyStemby

tranSftrringthesafttyrespopsibilityunderISM
Code fiom the captaln tO COrPOrate

responsibilityofshippingcompaniesこ

Asshipoperationsystemonboardcouldbe
discusSed onthe samelinewiththetraditional

technology，authorwilldiscusStheteclm010gy
necessaryfbroperationmanagementsystemat
shore．

2．3SHIPOPERAT10NTECHNLOGYAT
・SHOREFORESTABLISRMENTOF

′巡

Whenthenavlgationalfunctionofashipis
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mainlyintensi丘ed at her ocean service，the

managlngandsupportlngSyStemWillbemore
requiredfor shipplng COmPanies as a resu）t・
ThismeansweneedmanagementteClm0logy，
Which enables us to recognlZe by what

indicatorwecoulddetectthesafttYOfshipsat

SeaandbywhatindiceswecouJdfbrecastthe

danger．In other words，itisimportant tO
estab王ish TQC（Tbtal Quality Management）

teclm010gyofthecompany’Sfleet．Thoughwe

CanthinkofvariouskindsofTQCaccordingto
itscoverageandtimeduration，WeWillnnally
be required to employ realtime operation

monitoring system based on theinfbrmation

technologyuslngSatellites．

A氏er the establishment ofISM Code，the

SyStematization of shipplng management

teclm010gy at shoreis under the wayin
Shipping companies　and maritime research

institutes．For example，the research ofneet

OPeration system by MaritimF Problems
Investlgation Committee ln Japan

（lncorporated　Association）pointed out　6
0PeratlOnal氏mctions as ship operations at

Shoreincluding general　management，Ship

management，treaty management，PerSOnnel

management，etC・Inorderto performthese
OperatlOnS SmOOthly and e餌ciently，We need

knOwledge of management teClm0logy，

including operations researchand reliabilitY

englneenng aS Well as basic knowledge of

COnVentionalshipoperation．

3．WHATKINDOFHUMAN
RESOURCESAREREQuRED？

3．2VARIETYOFTASKPERFORMING
ABILITY

h maritime teclmical　society，teChnical
levelhasbeenclass摘edbasedontheseafarers，

qualincationsystem．Thisisacertincationof

CaPabilitiesasaseamanOnboardaccordingto
histask．Withthis system，itisclearthatthe
knowledgeandexpenenCehaSbeenabighelp
fbrthe above－mentioned“ship operations at

Shore竹．But we have to examine whetherthe

technologyrequiredonboardissufncientfor
OPerations at shore asitis．We would rather
need another qual沌cation　and education
SyStem aCCOrding tothe role assumedin the
SyStem Of operationalteclm010gylntegratlng
bothsea and shore．At the same time，itis

importanttO trainhumanreSOurCeS aCCOrding
totheirabilitytoperformtheirtasksinthe鮎ld
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Oftechnology，eitheratshoreoratsea．

Thefollowlngthree types oftraining are

necessaryforhumanreSOurCeSdevelopment．
（l）Goal－aChievingtype：
Human　reSOurCeS thatis able to

achieveth昏givengoalSteadi王yl

（2）Problem－SOIvingtype：

Hum聖IreSOurCeSthatisabletoso王ve
the glVen PrOblems by utilizing the

acquiredknowledgeandexperiencein

theoryandpractice．

（3）Problem－Settingtype：
Human resources thatis able to

discoverproblemsand seekto soIve
themontheirown．

Notonlvinmaritimeteclmicalsocietybut
also other nelds，gOal－aChieving type human
resourceshavebeenmostJysought．Butinthe
neld where technicalirmovations are much

required，mOrehumanreSOurCeSOftype（2）and

（3）are much more required．Industrial

divisionswheremanyofthesetypesofhun！an

resourcesareemployedwiIlbeabletosuⅣlVe
inthefuture．

3．3CONTENTSOFFUTURE
EDUCATION

Itis saidthat what should be taught at
presenteducationinstitutesarethinkingability
（logical thinking　and broadness of views），

knowledge（basic　knowledge　and practical

knoyledge），attitude（presentationabilityand
POSitユVe attitude）and skiHs（1anguage　and

COmPuterSkills）．

Maritime educationin history showsthat
importanCe glVen tOthese su切ects has been
Changedalongwiththeprogressofteclmology．

Attachedimportance has been changed（1）
丘omskill（WOrkingability）toknowledgeand
（2）丘omknowledgetothinking，andontopof
that，tO the sphere where attitude to studyis
COnsidered important，making a spiral
elevationヱ　Figure3showssuehehangesasan

image．

WhenunivFrSitiesbecome竺cceSSibletothe
young generatlOn due to gettlnglessinthe

number，educationtodevelopbasic academic
ability to pursue one’s ownthemewill be

necessaryinsteadofgiⅥngOnlykr10Wledgeat

theundergraduatelevel．
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3．3tIOWTOEDUCATESTUDE畔ES

Under theJapaneSe education system，

higher education to　丘eshmanis given at

universities and technical　colleges・．A鮎r
enteringprivateenterprlSeS，educationlSglVen

throughCompanytrainingsysteTnmainlybased
On OJT Maritime educationlS glVeninthe
Similar system．For seafhrer education，there
aremanyeducationalinstitutions；universities，

teclmicalcolleges and seamen’s school fbr

丘eshmen，maritime college fbr mostly
reeducation purpose，andtheinstitute ofsea
kai血gasajoint鮎揖吋．

ThreetypeSOftraimingofhumanreSOurCeS

described above correspond to theJapanese

highereducationsystemas：（l）goal－aChieving
typetOumdergraduateand collegelevel，（2）
PrOblem－SOIving type　tO maSter COurSe Of

graduateschooland（3）problem－SettingtypetO
doctoratecourseofgraduateschool・Ⅵ毎have
anon－boardtralnlngSyStembyinstituteofsea
tralnlngaSaJOlntSyStemェThatfunctionsasa

bridgebetweenschooleducationandbusiness
at払e basic educationlevel．But reeducatior）

SyStemfor seiunen，Which bridges between
educationinstitutesandenterpnsesinorderto
glVe prOblem－SOIving education，is not
Su餌cient．Training at enterprlSeS Should be

慧謡霊d‰急患等惣遥許諾慧
血ingonhainhgvesSds．

ⅠtisessentialtoglVerefreshjngeducation

Ofgraduatelevelfbrp甲PlenowYOrkingin
maritime teclmical soclety tO COntlnue their

jobsandcreatenewjobs．ItisanurgenttaSkfor
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maritimeteclmicalsocietytoestablishasystem
inside　and outside ofmiversitiesin which

maritime experts canStudy while workingor

receivlngnnanCialsupport．

Figure　4indicates theimage of the

educational　system of maritime technicaJ

expenS・

TO SOLVE P錮臥EMS

TO A（HI【VE TAR（；ETS

FIG．り【DU（ATIONAL SYST【n OF EIARITIT7E【NGINE【R

3．4THEROLEOFINTERNATIONAL

ASSOCIATIONOFMANTIME
UmRSITIES

Theglobalizationofmaritimecompaniesis

more rapidly progresslng　than another

industriesaswecanSee丘omthedevelopment

Of consolidated boarding　and　the global

alIianCe Of shipping companies．Maritime

educationinStitutes realsointhe age of

詑慧霊㌫競霊諾霊忠霊
thisIntemational　Association of Maritime

Umiversities，（IAMU）．IAMUis trying to
PrOmOtereSearChandstudywiththefollowing
COmmOn gOals among Maritime Universities
withgraduateschooIsintheworld：
（1）Wbt　the maritime education and
traimingfornextgenerationshouldbe
（2）Wbtthefuttue education fbr saftty
managementatseashouldbe

（4）What　the worldwide excellence of
maritimeeducationshouldbe．

Thesethreem車issu讐areimportantand
commontoallmantlmeumVerSities．
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WtbelievethathumanreSOurCeStraimingln

the21Stcenturywillbedevelopedthroughsuch
aglobalallianCeOfmaritimeuniversities．

4．CONCLUSION

Authorhasimagedthefutureshipoperation
technology，Placedoneducationandresearch

asanaPPrOaChtothatgoal，andthendescribed
what maritime education should be．He
believes that we have to think ofthe role of

education and researchinstitutesin maritime

SOCiety舟omthe vleWPOlnt Ofinnovation of

maritやe technlCal　society・Though　this
discusslOnユWeCOuld丘ndthestartingpointfor

thevitalizationofeducation．

InJapanWhere the number of younger
generationis decreaslng，We CannOt SuStain
maritime teclmical　society　thatis rapidly

Cbanglng merdy by paSSlng On tO也em也e
Samethingwehaveleamed．Thenumberof

PeOPle．engaglngin maritime．a飽irsis
decreaslng．Ths factisindicatlngthatthe

qualityimprovement of　these peopleis
imperativeェWt mustnOtrePrOducecopleSOf

OurSelves，andwehavetoputupanambitious
goalatwhichyoungergenerationcouldseta
highaim．

Under these considerations，　Kobe

University　of Mercantile Marine has just
started the reform of whole education　and

research system of the university　tOWard

21cetuaryunderaboveconsiderations．
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