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I Background

Theresearchteammembersoftheprqjectinclude：ShiChaqjian，HuQinyou，

HuangZhenmin，ZhangYiandYuLilifrom ShanghaiMaritime University；

AdamWeintrit，PrzemyslawDzuilaandAndrzqjBomba丘■OmGdyniaMaritime

University；Chae－Uk Song打om Korea Maritime University；Gyei－Kark Park

B’OmMokpoNationalMaritimeUniversity．

Duetothehighexpenseandriskfortheshiphandlingpracticeonarealship，
most METinstitutionsimplement ship－handling（SHS）training．Withthe
developmentoftheteclm010gylnreCentyearS，SHShasbeenimprovedgreatly
OnShiphandlingmodelandsceneimage．However，mOStOftheSHSsarestand－

alonefacilitiesandthetraineesintheprogramsusuallycome丘’Omthesame

COuntryOrthesamecompany，Whichdif托rsfromthereality．Navigationisan

internationalactivity，andthere may be many shipsfrom di脆rent countries
Sailinginthe same sea area．Some traininginstitutes having seafarers舟om

dif艶rentcountriesorreglOnStrainedtogetherasateam，althoughthismethod

PrOVeStObecostly．IntegratingSHSsinternationallythroughtheIntemetisan

e脆ctivewaytosoIvetheproblem．OnintegratedSHSs，Cadetsandseafarers

trainedonlocalSHScandoshiphandlingandcommunicationpracticetogether
WithtraineesatSHSsinothercountriesorreglOnS．Theintegratedtrainingwill

Createarealisticscenarioforthetraineesandcanbeperformedeconomicallyand
ef托ctively．ThereasonswhyweneedtointegratemultipleSHSsinternationally
areevident：

・　To close the gaps between the technical，OPerationallevel and

methodologybetweenIAMUmemberuniversities．Itbene坑tsglobal

Standardization ofsimulatortrainingandpromotestheexchangeand

Sharingoftrainingexperiences．

Toenl1anCemutualunderstandingofnavigationalproceduresbetween

Cadets and sea蝕rers B・Om di飴rent countries．It provides a good

Platfbrm of jntercommunion among cadets with aninternational

background．
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・　To facilitate communication andMaritime Englishtraining．Through

theIntemetbasedVHFcadetsandseafarerscancommunicate（using

IMOStandardMarineCommunicationPhrases）inmorerealisticand
diversesituations．

・　To extend the application ofSHSs．lntegrated SIISs provides an

excellenttrainingopportunityinvirtualtwenty－fburhourWatCh－keeping

practiceforacompletevoyageincludingsh的watches・Inaddition，itis

agoodsupplementtothetrainingonrealships．

ThereR〉re，theinternationalizationofSHStrainlngWillgreatlyenhance

Seafarers’technicalandoperationalabilities．

The pr亘iect“Internet BasedIntegration of Multiple Ship Handling

Simulators”NetSHSsin short，fbcuses onsoIvingtechnicalproblems and

developlng neCeSSary SOftware　and hardware　forintegrating multiple

SimulatorsontheIntemet．ThenecessityofintegrationofmultipleSHSsand

itsapplicationhasbeingdiscussedatAGA40fIAMU2003，Egyptandthe

Pr（函CtWaSgrantedbyIAMUinJuly2004・
Inthisprqject，WedesignandrealizetheplatformtOintegratemultipleSHSs，

andcomposetherelativetechnology standard．Wewi11describetherelevant

SpeCificationfbrtheintegrationofmultipleSHSs，andestablishtheinfrastruCture

fortheintegrationofmultipleSHSsaccordingtotheteclm0logicalspeCification・

StandardizedguidelineswillbeprovidedfbrtheintegrationofmultipleSHSsin

IAMUmemberinstitutions．AmanagementCentrewi11besetupfbrmanaglng

andcoordinatingthecompleteintegratedsystemandaprototypewillbebuiltto

implementtheintegrationoftwoorthreeSHSs録omdif托rentcounties・

2　Methodology

The systemis based on a Multi－Agent System（MAS）technology to

implementtheintegrationofthemultipleSHSsn－Omdiffbrentcountriesor

reglOnS．MAS are one of the mainstream technologleSin distributed

COmPutingandComputerSupportedCollaboratingWork（CSCW）area．

Therearethree advantagesinuslngtheMAStorealizetheintegrationof

multipleSHSs，theyare：

・OnlysmallchangeSOneXistingSHSsarerequired；

・　theMASplatformcanbeusedasthefoundationfortheintegration

OfmultipleSHSs；

・theintegratingSHSscanbeeasilyexpanded．

TorealizetheintegrationoftheSHSsbyusingMAStechnology，WeSetuPa

ManagementCentreasaServer．FiveAgentsrunintheServer：　（1）Name

ServerAgentwhichisinchargeofrecordingthenamesoftheactjveSHSsand

theirNetwork addresses，（2）FacilitatorAgentwhich records　information of

eachVirtualSeaArea（VSAinshort）andtheSHSsjoiningit．（3）Visualizer

Agentbywhichtheadministratorscanvisuallymanagethecooperationamong

SeVeralSHSs，（4）JudgeAgentwhichisresponsiblefordecidingwhetheraSHS

CanenterOrquitaVSA，and（5）TimeAgentwhichrecordsthecurrenttimeof
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eachVSAandsynchronizesthetimeofaSHSwhentheSHSwanttoentera
VSA．

Toimplement　the　interaction between existing SHS　and the above

ManagementCentre，aSHSAgentwillbebuiltfbreachSHS．ASHSAgent
Willtake anintermediate role between the SHSand Server．A SHS Agent

COllectsrelevantinformation放omtheSHSandsendsittotheServer，aSWellas

recelVlnginformationfromtheServerandforwardingittotheSHS．Botharein

realtime．

TorealizeVHFcommunicationontheIntemet，aVHFAgentwasbuiltfor

each VHF terminal．A VHF Agent receives all voice data and channel

information，andthenforwardsthemtotheSHSAgent．WhentheVHFAgent

receivesanyvoicedata斤omtheSHSAgent，itwillforwardthevoicedatatothe

VHFterminal．Thecommunicationbetweenthe SHSAgentandthe Serveris

takenbyIoMSHSs（IntegrationofMultipleShipHandlingSimulators）protocol．

ThisprotocolenablesseveralSHSstoexchangeVSAdata，Shipfbaturedata，

VOyageinformationandVHFaudiodata，etC，throughtheServer・TheIoMSHSs

protocolisbuiltontheHTTPprotocol．Therefore，IoMSHSsmessagescanpass

throughthefirewalloftheLAN．FigurelshowsthearChitectureofthewhole

SyStem．
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Figurel：Systemarchitecture．

WhenanSHSstartSuP，itsAgentwillregisterrelatedinformationtoName
ServerAgent，SuChastheSHSnameanditsnetwo止address，theinstruCtOrCan

thenselectaneXistingVSAorcreateanewone・WhenanSHSentersaVSA，it

CaneXChangeitsownshipdataandVHFaudiodatawithotherSHSsinthesame

VSAthroughtheServer．Accordingtotheinformationreceived，theSHSwill

Createtheship，smodelanddisplayitsmovementinthevirtualscene・
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AftertheconnectionbetweenAgentswasestablished，Seafhrerscanhandle

theship，Performwatchkeeping，andcommunicatewiththetraineeatremote

SHSs．Moreover，theycanCOmmunicateviatheIntemetBasedVHFsystem．

Thewholesystemismainlycomposedoftwofunctionmodules：ASimulator

AgentforlocalshiphandlingslmulatorstationsandtheManagementAgentfora

CentralcoordinatlngStation．Eachagentcanrespondtotheadministration／user’s

lnputSthroughitsGUIinterfaceandperformthecorrespondingtasks，Figure2

Showstheimplementationchartofthesystem．

Figure2：Chartofthesystemimplementation．

31mpIcmcntationofthemodules

At present，the録ameworks ofthe SHS Agent，desktop simulator and VHF

terminaldesignhavebeencompleted．TheworkonSHS－LinkerWebServeris・
OngOlng・

3．l SHSagent

A simulator agent，Who has the魚InCtion ofcommunicatingwith the system

Simulator，COntaCtSthesimulator．Duringtheruntimeofthesystem，aSimulator

agentforwardsthesimulator’sdatatotheManagementagent，andthenforwards

the updated datareceived舟om the ManagementAgenttothe slmulator，and

respondstotheInstruCtOr／User’scontrolthroughitsGUI．

As　an“Agent”of the simulator，the SHS Agentis　in　charge of

COmmunicatlngwiththeServeranddeliverngrelativeinformation．

・Infbrmation exchangewiththe simulator：Collectingthe simulator’s

runtimedata，infomlngthelocalslmulatorwhenremoteSHSsenteror
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exit the current Virtual Sea Area（VSA），forwarding the update
informationof和泊toitssimulator．

・hteractingwiththeServerthroughthelntemet：AcqulrlngtheVSAlist

fromtheServer；requeStingconnection／quittingVSAontheServeror

foropening／closingaVSAandreceivingthefbedbackofthe Server；

recelVlngandprocesslngthedata丘omtheServer．

Supplying an OperatingInterface（GUI）forlnstruCtOr／User：Throughthe

GUI，Instructor／Usercouldcontrolthe SimulatorAgent，Sendcommands，get

information，andmanagelocalownships（addordeleteownships）・

ThroughSimulatorGui，aSimulatorAgentcanrespondtolocallnstructor’s

COmmandtoconnectthesystem／Intemet，register，enqulreinteractivearealist，

addordeletetheship，etC．Therearetwofunctionmodu）esinSimulatorAgent

Class：theSimulatorManagerimplementsthefunctionthatadministersthelocal

Simulatorand communicates withit；andthe ManagementAgent Connector，

whichimplementsallinteractiveactionwiththeManagementAgent・Figure3

ShowstheblockdiagramofSimulatorAgent．

Figure3：BlockdiagramOfSimulatorAgent・

3．2DesMopsimulator

TheprqjectfoCuseSOnSOIvingtechnicalproblemsanddeveloplngneCeSSary

soRwareand hardware R〉rintegratlng multiple simulators on thelntemet・

Usually，therealSHSisacomplicatedfacilityandtheavailabilityislimited，itis
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inconvenienttotestanddebugourprogramifweusetherealSHSdirectly．On

theotherhand，Weneedmultiplestandalonesimulatorstosetupthemultiple

SHSenvironment．ItisnecessarytodevelopasimpledesktopSHS，Whichcanbe

usedtotestordebugthewholesystem．

Figure4：DesktopSHS．
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FiglⅡe5：　VHFTerminalArchitecture．

Ⅴ貯蜘

lnordertoachievetheaimofsubstitutingtherealSHSwhentestlngand

debugglng，thedesktopSHSshouldincludethefo110wingfunctions：
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●　Showing2Dsimulativemaritimespacebasedoninputdata（islands，

Obstacles）showing2Dshipsbasedoninputdata．

・Usingkeyboardcontroltorespondtotheuser’Soperationtocontrol

theshipsspeedandcourse．

・　Receiving ship’s data舟om the other SHSin the same Virtual

maritimespaceanddisplaylngtheirmovement．

・　Calculatinganddecidingwhetherthereexistsanyriskofcollision

amongships，islands，andobstacles．Ifso，takingsuital）1eactionto

avoidacollision．

ThefollowlngmOdulesareincludedinthedesktopSHS：

・　Virtualseaareaincludingislandsandobstacles；

．　Mathematicalmodeloftheship’smovement；

・　DisplaypanelofsimpledesktopSHSContextclasses．

Figure4showstheruntimeinterfaceofaslmpledesktopSHS．Thissimple

desktop SHS hasimplemented the essentialfunctions ofreal Ship Handling
Slmulator．

3．3　VHFtermiIlal

Tn orderto realize a morelifblike simulative environment，the ship－handling
simulator should have the　function tointeract and communicate between

multinational ships．The real－time voice communication　with the VHF

Simulationsystemisanimportantpartofthisprqiect．

Figure6：VHFcircuitboardconnection・
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TheVHFsimulationsystemisbasedonDSP．Theresearchisfocusedonthe

Study，Selectionandexperimentationofspeechcodingalgorithms，thedesignofa

hardware Circuit，the development of embedded controI so氏ware，一　the

PrOgrammlnganddebugglngOfthePC’sinterfaceandnetworktransmission．

1here are two parts ofthe research work：SO航Ware design andhardware

designofthesystem．Theso債waredesignincludesPCandmictt）COn虹。llerembedded

PrOgrammlng．The hardware designincludesthe speech data samPling and

reconstruCtionunit，enCOderanddecoderumit，dataprocesslngandtransmission

unit，Clocksynchronousunit，keyboardanddisplayunit，andRS－232converter

unit．Figure5showstheVHF TerminalArchitecture and Figure6，the VHF
circuitboardconnection

3．4　SllSLinkerWebServer

ThemainpurposeoftheSHSLinkerWebServeristomanageandcoordinate
theintegrated simulatorsin the system．lt also displays che necessary

infbrmationandprovides generalfunctionsformonitoringandcontrolling

therunnmgsystem．

Figure7shows adisplay ofadministration tooIs ofthe SHSLinker Web
Server．
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Figure7：SHSLinkerWebServer．
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4　Summary

Apart丘om the Management Agent，all m叫Or mOduleframes have been

COmPleted，althoughfurtherre血ementsarene？eSSry・Interfacestandardsalso
needfurtherconsideration．Thestatusoftheprq）eCtlSSummarizedinthetableto

theappendix．

Appendix：PrOgreSSStatuSOftheproject

■Time M odule Sub－m Odules StatuS Docum entation Participants
Apr．1， VHF Voice　slgnal Fjnished General Shi
05－ terminal Sam Pllng Desi9n for Chaqilan
Oct．1，
05

＆resound NetSHSs．doc

Jmp始m enb 仇）〃
帽pOJt N／A

Hu Qinyou
Huang
Zhenmin
ZhangYi
Yu Lili
Adam
肌kintrit
Przem yslaw
Dzuila
AndrzeJ
Bomba
Chae－Uk
Son寧

Encoder＿
＆Decoder

Finished

Data

PrOCeSSing ＆
transm ission

Finished

Voltage level

converter of
Serialport

Finished

Cl0Ck Circuit Finished
Keyboard ＆
LED／LCD

Finished

VHF Receive Finished General
a9ent Module Designfor

NetSHSs．doc
JmpJemeJlb〟0〃
帽pO亘．N／A

Gyel－Kark
ParkFon〝ard

Mod山e
Finished

Sim ple Maritim e Finished Design ＆

Desktop Space lmplem entation
SHS M odule OfSimple

Desktop
SHS．doc

Ship’s
M ovem ent
CalcuJating
M odel
M odule

Fjnished

Ship’s
M ovement
Displaylng
M odel
M odule

Finished

Display
Panel
Mod山e

Finished

Context
Module

FiniShed

NetSHSs Faci＝tator Finished General
SeⅣer Module Designfor

NetSHSs．doc

J叩鹿m eJ血〟0∩
帽pO亘，N／A

Name Server Finished
Tim e ModuJe Under

deve10Pment
Judgement
Module

Under
deveIopment
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Time Mod山e Sub－

modules
StatUS Docum entatjon Pa州Cipants

Apr．1， SHS agent SHS Finished General ShiChaojlan
05～ Agent G ui Designfor HuQ inyou
Oct．1，
05

Mod山e NetSHSs．doc

Designand

Huang
Zhenm in
Zhang Yi

SHS
Agent

Finished

O ntology lm plementation

OfSHS

Yu Lili
AdamSHS Finished

Agent
lnterface

Agent．doc VVeintrit
Przemyslaw
Dzuila
AndrzeJ
Bomba
Chae－Uk
Son9
Gyei－Kark
Park

Ship
Adding
M odule

Finished

Ship
Reset
M odule

Finished

Ship
Delete
M od山e

F血IShed

Register
M odule

FiniShed

Deregister
M odule Finished
New VSA
M odule Finished
Join－in
VSA
M od山e

Finished

Data
Update
Module

Finished

Quit VSA
Module Finished

NetSHS lndex Finished lntroduction　to
W ebsjte Page SHSLinker

Adm inistration
Ⅵ／eb
Server．doc

Log in／Out
M odule

Finished

Adm jnister
M odu】e

Fjnished

Database
M oduIe

Finished

SHS
lnte9ration

SMU Under
deve10Pm ent

NノA

GM U Notstart

KM U Notstart

M M U Notsta止




