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Abstract—Wwith high speed vessels getting ever more sophisti-

cated, travelling at higher and higher speeds g@edading in areas of
high maritime traffic density, training becomesttoé highest priority
to ensure that safety levels are maintained, asid rare adequately
mitigated. Training onboard the actual craft on #detual route still
remains the most effective way for crews to gaipesience. How-
ever, operational experience and incidents durimgylast 10 years
demonstrate the need for supplementary trainingtveinén the area
of simulation or man to man, man/ machine intecactiTraining and
familiarisation of the crew is the most importaspect in preventing
incidents. The use of simulator, computer and wabel training
systems in conjunction with onboard training foagsion critical
situations will improve the man machine interactiand thereby
reduce the risk of accidents. Today, both ship Etou and bridge
teamwork courses are now becoming the norm in démprove
further emergency response and crisis manageméist €ne of the
main causes of accidents is the human factor. Aniaft way to
reduce human errors is to provide high-qualitynirag to the person-
nel and to select the navigators carefully.
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I.  INTRODUCTION
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Fig. 1: Main causes of accidents with High-Speedséés

Human factors are related to crew competence msteaf
decision-making, communication, operating skillhus, the
human failures can be avoided by different waysstlfi by
improving the management and crew organisationn thge

NDEED, according to European Maritime Accidents datadoing a careful selection of the crew and thirdyyificreasing

bases, 26% of accidents are due to the human fgutor
sonal judgement, reaction, vigilance, watch out,.ét This is
as significant as external factors (26%) or tecinf@ilures of
equipment onboard (30%). These percentages arkaykspin
Fig. 1 and have been collected by Norwegian MaetDirec-
torate database.

Human factors are affected by two main factorsesitrand
workload [1]. On short voyages with short turnovtiene in
port, the participation of navigating crew membarscargo
handling in port results in a high workload and Idcaiso re-
sult in an increased level of stress. On long vegagroblems
of fatigue seem more relevant. The amount of dutidse per-
formed by bridge officers when not on watch canucedthe
time available for rest and sleep. This can leaa pooblem of
accumulated fatigue. On longer voyages, officerghtibe
affected by disruption of sleep patterns and redupelity of
sleep due to disturbance/shift of the natural diaa rhythm
and due to environmental disturbances.
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the training quality and quantity, both for ordipand emer-
gency situations. The use of Computer-Based Systeonsd
improve both the training and the selection.

Il. STRENGTHENINGOFCOMPUTERBASEDSYSTEMS

Computer-Based Systems is a way to reduce coseaf s
farer’s training, while increasing the quality odining and the
comfort of learners. Though, Computer- based Systisnmot
a new concept, it is still not widely used in tharitime sector
and no specific Computer- based Systems existagbrships
navigators training. The implementation of suchnirey sys-
tems, including training on regulations and nav@asimula-
tors, would certainly increase the safety.

Computer-Based Systems for seafarers training lees b
used for several years, firstly in colleges anihing centres.
Today, due to increased hardware capacities, muensore
training means can be available on stand-alone uterp
This allows for using computer-based training orardoves-
sels and in the seafarer’'s home in addition totrhi@ing cen-
tres.

Computer-based training is therefore a way to redwst of
seafarer’'s training and to adapt training to fieget while
increasing the quality of training and the comfoitearners.
Though, Computer- based Systems is not a new cgricép
still not widely used and its capacities are fanirbeing fully

859



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:3, No:6, 2009

employed. Computer- based Systems solutions aey toery
generic. No one has analysed the needs and reauiterfor
specific high-speed ships training modules.

It has been observed that increasing the traininglity
would significantly improve the safety of such wssand
would at the same time increase the attractiveokse ship-
ping profession. With the faster vessel speedstiaadonse-
guent need for reduced reaction times, errors dued “hu-
man element” must be fully understood and trainiegimes
should be provided to minimise these risks. Fait shviga-
tors need a more advanced training than other rezafahe
high-speed induces less time to react and navigtre to be
fully aware of regulations, procedures and navagatiules,
especially in case of emergency. Besides, sucls st often
equipped with high technology navigation aids thedquire
specific knowledge and skills. At the same times thew is
often reduced and time pressure is an importaasstfactor.
The management and communication within the crews tias
to be faultless. Eventually, navigators on boargh-tpeed
Crafts have to know and apply additional regulatitimat are
specific to their ship (2000, High Speed Craft C{2ip

Recognising that training is a risk control optican we ar-
gue that further training is required? InternatioBanvention
on Standards of Training, Certification and Wateleing for
Seafarers ‘STCW95 [3]' was introduced to lay dowmiai-
mum standard for conventional vessels, but it iplasised
that high speed vessels operators need to devetop spe-
cific standards to meet identified operational reeatfhilst a
number of International Maritime Organization flagates
have complied, an extension of the deadline hagegrdo be
necessary in order for certain states to fallme.liMany com-
panies require fast craft officers to have completesir initial
training on conventional ships prior to moving &sftf craft, in
some instances on the operating route, as thiss givgood
overall appreciation of operational requiremenismo mov-
ing to the high speed area.

Training and Certification requirements have beigmif-
cantly raised since the introduction of the firgingration of
high-speed craft and as a result incidents anddents are
few. However, when they do occur they tend to ba bfgher
profile than conventional vessels. High speed \sss#icers
are highly trained, however, in common with otheyas of the
marine industry they are in short supply and thesgure to
downgrade standards and take short cuts in traisiggnes is
ever present. At this point must be taken into antdhat In-
ternational Maritime Organization guidelines [41&cognise
that automation has qualitative consequences forahuwork
and safety and does not simply replace human wittk ma-
chine work. Automation changes the task it was m&asup-
port; it creates new error pathways, shifts theseguence of
error further into the future and may delay oppwittes for
error detection and recovery. Automation creates kiads of
knowledge demands. Operators must have a workiogvikn
edge of the functions of the automation in diffeérsituations
and know how to co-ordinate their activities witie tauto-
mated system’s activities. This manifests itselfsituations

whereby seafarers do not understand the weaknessiesta-
tions of systems they rely upon. Training in théspect will
become more important as systems become more atéegr
and sophisticated.

The High speed vessel industry can learn from thatian
industry, where safety levels are extremely higajning,
management and operational procedures are welllapea
and are continuously improved. The aviation indudtyes this
by taking a ‘systems approach’ to explain how arty \Wwu-
mans behave in a certain way under different candit Simi-
lar education systems and training should be adofute the
high speed vessel industry where some of the lkayess in-
volving the human element include: Assessing hurséiabil-
ity in high demand situations e.g., navigation lfm®/ports),
and emergencies such as flooding and fire throhghuse of
simulators and full scale emergency drills. Optimashuman
performance and behaviour e.g., enhanced situhtaomare-
ness through better design of communication, cbind in-
strumentation systems. Developing crew understandifh
safety management systems and safety culturedieelop-
ment of a pro-active safety culture that promot@simunica-
tion and team working on the bridge (Crew Resouvam-
agement). Learning lessons from accidents and meases
i.e., analysis of accidents and near misses toloewecom-
mendations for improving safety e.g., by improvprgcedures
by making them more human centred.

Today, no specific Computer - based Systems exXcept
simulator, exists for fast ships navigators — medsatraining.
The implementation of such training systems, iniclgdrain-
ing on regulations and navigation simulators, wocddtainly
increase the safety. These systems would inclueghore and
on board training and cover topics such as nadgatpera-
tional procedures, international and flag-state ulaipns,
navigational equipment use, crisis management,goréan-
guage and etc. Computer-based training systems teebd
interactive, user-friendly, adaptive and shouldroe on a sin-
gle platform. These systems will help to provideritimae
companies with a cost-effective way to train tre@w, while
keeping high standards of quality. They will be aam for
giving to all crew an extensive and standard trajnincluding
modules concerning evacuation procedures and amsis-
agement, which are not sufficiently consideredraditional
training. The coordinated development of advanedghtatics
services (services of catalogue, security, andevoier-IP),
the development of digital content must be usedraining
centres.

I1l.  DYNAMIC EDUCATIONAL SYSTEM

The computer based education is distinguished rnichsy-
nous and asynchronous education [8-9]. The syncuoedu-
cation requires the simultaneous attendance ahsifuctors
and seafarers. The communication between instractdrsea-
farer happens in “real time”, and could be exchagitfeer of
opinions or of educational material. The simultareoommu-
nication can be achieved either by being at theesplaice or
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being connected through the network that allowsetkehange
of sound and picture “video conference” while maeexists
the possibility of files exchange and electroniadiboard,
materializing in this way Synchronous e-education.

The asynchronous education does not require theltsine-
ous attendance of seafarers and instructors. Tdfarses are
not necessary to find themselves assembled togathdre
same place or the same time. On the contrary, ¢hayselect
alone their personal educational time frame andecblthe
educational material according to their needs. asnchro-
nous education is more flexible than synchronodghid type
of education are the self-teaching, half autonomexdiscation
and the collaborating education. Asynchronous es&iiton is
based mainly on the internet and on the asynchmaocess in
the course material from the student. It is cléat the appro-
priate software is needed in order for this to RappThis
software is named platform of asynchronous telesiitut or
system of management of training material.

As platform of asynchronous teleeducation couladesid-
ered also a simple web page in which the profé$sads” the
course material and afterwards the students detinggr work
through email. Even if this will serve the basieds, it would
not be effective. A platform for asynchronous teleeation
has to satisfy at least the following requiremeiits: support
separation of users in teams so that the sameptatfan be
used for more than one course. Obviously it wisort some
type of user’s certification. To support chat rodimsreal time
discussion and exchange of opinions, discussiamisrfor the
asynchronous communication of instructor and seafarmail
for the communication of users and the possibiitylecture
downloading for personal use. For the professis éasiest to
handout the course material and for seafarers linisutheir
assignments. The above are considered essentiahfasyn-
chronous platform, with the development of techgglothe
acquired experience and the continuously more ddmgn
user's new features appearance: Printable verdidheolec-
ture, a simple web browser without the use of egtrfiware
for easy access from different places (interneinections on
board) and different operating platforms, user amitation
with profiles and available help, calendar with orjant dates
(deliverables, exams etc), progress outline, supparline
tests and support multimedia.

DES methodology (Dynamic Educational System) idadp
form of electronic education that was developedvigrchant
Marine Academy of Makedonia in cooperation withibnzet
in 2003 and from then it develops permanently ddpgnon
the needs of modern education. It has been usethdopast
three years with success for the education of@ffiin Micro-
soft Office, Microsoft Windows and Internet as wak in
technical courses as AutoDesk, AutoCAD and CiscdNEC
Also have been developed special marine coursébeoalec-
tronic chart display information system, an automatentifi-
cation system. During, this period a large amodrgeafarers
has been educated with a high rate of succes®imxhmina-
tions. In to 2009 new educational programs williheg dif-

ferent objects, as student courses but also foreigguages.
The know-how that Merchant Marine Academy of Makgdo
and brain.net possess in the sector of electrashicagion is
such that allows fulfilling all academic needs.

The platform will use a logical asynchronous comioamn
tion between the student and the professor. Twbitaatural
levels are essential. In these levels three sepdegartments
of platform will exist. In the lower level will fid itself a cen-
tral server while in the higher level will be fourtide control
centre for the professor but also the applicatiblearning for
students.

Beginning from top to bottom the application of rigiag
will undertake the piece of education of studenith wasic
idea the delivery of theory with audiovisual waydamt only
with delivery of written notes. This is importargédause of the
asynchronous communication and because of the ttmmslof
courses (on board) the platform has to maintainnterest of
students high. Apart from the theory the educatiamplica-
tion will deliver but also check as long as thipassible exer-
cises while the remaining will be sent to the pssfe. Also it
will present the exercises that have been correetbdn this
is judged essential. Here will exist also a mecirandf sub-
mission of queries to the professor visible froirtta students
of each course (as precisely happens in a live rttepat,
when somebody has a query).

The professor’s centre of control will have a gahenoni-
toring of students and their course, during all twarses.
From here the professor can correct the submitiedcises
but also reply to the queries that have been stdxmiEach
department of courses that can be altered will ltereal by
this application, but also each other process ivelab the
courses, such as intermediary test will be helthfhere.

Finally, the central server will undertake the saction of
asynchronous communication storing provisionallforima-
tion that will receive the professor or the studetien con-
nected to the platform. This means that the profesan cor-
rect an exercise one day and submit it for delieryhe stu-
dent. The next day the student will receive higexted exer-
cise and will submit a query. Two days afterwaits profes-
sor will answer in the query. The next time thedstut will try
to attend a course maybe due to luck of connegthwit will
not be able to connect in the central server. Wdieome time
he accomplishes to connect he will find the answéiis query
as well as other comments that have been added dtber
students that attend the same course. With thisesah sea-
farer can attend the courses with the frequency hfsapro-
gram allows him to and without problems of scheduad
different obligations.

Besides, with dynamic educational system methodolog
Merchant Marine Academy of Makedonia use full ortiask
simulation modes for training courses. In the &ithulation
mode, the program is run on the server, and thearpanels
and consoles in the Engine Control Room and Engioem
are connected to simulation program. The Alarmi&iaits
used for monitoring and controlling of the procdaspart task
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simulation mode, the workstations are isolated freach
other. The simulation runs on each workstationsThode is
normally used for detailed studies of subsystenth@kimula-
tor. For instance part task mode can be used famimg the
Electric Power Plant. Each workstation is also téaf run-
ning the complete simulation model i.e. severalkstations
can control the simulation without interferencehntite others.
Irrelatively to which simulation mode is used, therkstations
need access to the hard disk. The engine room ationyplant
at Merchant Marine Academy of Makedonia is desigried

plemented and integrated by Kongsberg Norcontrolu&ition

(Kongsberg Nor control, PPT2000-MC90-111, 1999 [110]

IV. CONCLUSIONS

The aim is to increase the training quality of felsips navi-
gators. This human factor has indeed been provedgjar
cause of hazards occurring to high-speed shipshédiignder-
standing of rules and regulations, increased avesseof navi-
gational aid capabilities and better knowledge pérational
procedures are examples of factors that would asgesafety
of navigation. Accidents and incidents consequemegsalso
be decreased by using computer-based training aocuation
procedures, crisis management and first aid medial

The use of computer based training would be beaéfior
all maritime companies: it will improve the imagétbis sec-
tor. This will in turn improve both the competitivess of the
maritime transport compared to air or road transpad the
attraction for the seagoing profession. There dayoa lack of
qualified and young personnel in the maritime seatal espe-
cially for the operation of fast ships where thisra high need
for qualification. The reduction of the unemployrmeate in
the maritime field is in fact one of the objectivaisthe Euro-
pean Union for the coming years. Among other sohgito
improve recruiting and motivation, the quality délof seafar-
ers could be increased by applications of new tlolgy, such
as education by distance (computer-based trainingch
allow for more flexibility and user-friendliness.h& use of
such new technologies would also highly improveithage of
the maritime sector which is often seen as oldifasd and
conservative. This would in turn help to reduce theem-
ployment rate in the maritime sector and at theeséime in-
crease the competitiveness of the maritime sectopared to
other transport means often seen as more modexim asuroad
or air transport. Besides, computer based trainargadd sig-
nificant and lasting value to a cross cut of stakeérs which
are widely dispersed geographically.

transport means, both for passenger and freighspatation
requires higher efficiency of maritime transportame. There-
fore, through the years the speed of vessels iincmusly
increasing in order to sustain their competitivendsis speed
increase as well as a growing need for safety ieslgiestions
about how to improve safety. It is known that ofiehe main
factors is crew competency and awareness, whichheasig-
nificantly improved by higher quality and quantitftraining.

Computer-based training would therefore help theopean
maritime companies, and particularly those opegatfast
ships, to provide an efficient and continuous irainto their
crew. This will allow them keeping the high startarof
safety that they have achieved in the last decatebie same
time, the cost of this training will be reduced quared to tra-
ditional training courses.
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The development and extensive use of computer-based

training systems would increase the competitivereta/een
European maritime companies (including ship opesat&@hip
operators will be able to provide cost-efficientddmgh quality
training to their personnel. This will lead to acieased use of
maritime transport mode both for passenger andghtei
movements, this mode being more environmental diieand
improving land use through the decrease of roadjestion
and noise pollution. The increasing competition waen
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