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InMS

Transactions on Maritime Science (ToMS) is a scientific journal
with international peer review which publishes scientific papers
in the following areas:

~ Marine Engineering,

~ Navigation,

~ Safety Systems

~ Marine Ecology,

~ Hydrography,

~ Marine Automation and Electronics,

~ Transportation and Modes of Transport,

~ Marine Information Systems,

~ Maritime Law,

~ Management of Marine Systems,

~ Marine Finance,

~ Bleeding-Edge Technologies,

~ Multimodal Transport,

~ Psycho-social and Legal Aspects of Long-term Working
Aboard.

The journal is published in English as an open access journal, and
as a classic paper journal (in limited editions).

ToMS aims to present best maritime research from South East
Europe, particularly the Mediterranean area. Prior to being
accepted for publication, each paper is reviewered by at least
two reviewers. With the intention of providing an international
perspective at least one of the reviewers will be from abroad.
TOMS also promotes scientific collaboration with students and
has a section titled Students’ TOMS. These papers also undergo
strict peer reviews. Furthermore, the journal publishes short
reviews on significant papers, books and workshops in the fields
of maritime science.

The views and opinions expressed in the papers are those of
individual authors, and not necessarily those of the ToMS editors.
Therefore, each author will take responsibility for his or her
contribution as presented in the paper.
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Editor's Word

lvica Kuzmanic

Dear Readers,

In front of you, after a long preparation and severe labour
pains, there is the first issue of the internationally reviewed
scientific journal “Transactions on Maritime Science! It is
published by the Faculty of Maritime Studies in Split which is the
successor to the institution based in 1959. This Journal has arisen
from the Proceedings of the Maritime College in Split (ISSN 1332-
585X) with 55 papers published in the 5 issues from the year 2000
to 2005. For the time being the Journal will be published twice a
year:in April and October.

The Journal is published in an electronic, open access, and
printed edition. Our desire is that readers can access it easily and
cheaply. In addition to traditional technical, engineering issues
visible in the publishing information, we publish papers from
all scientific fields that gravitate toward seafaring. We believe
that reviews of the basic activity by e.g. lawyers, economists and
psychologists are also significant. They are not so common, but
with us they will be gladly accepted. We will also nurture works
that are created in collaboration with students, trying to involve
them in scientific work.

From time to time artistic experiments related to sea will be
accepted for publishing - the only thing that will be published
in two languages, both in Croatian and, hoping for a successful
translation, in the English language. Itis our desire to preserve our
language of the islanders. Despite the fact that Croatia is famous
for its more than 1000 islands, their numerous dialects faced with
the challenges of modern times are slowly disappearing.

For easier availability the Journal is published in English
- the language essential in shipping. Therefore, this first issue
brings forth a paper that aims at improving communication in
English since we are all aware of how misunderstandings and
poor communication may lead to accidents. This trend will
continue.

This Journal would still not be available for quite a long
time if it had not been for an unselfish assistance of professors
Ana and Matko Marusi¢, editors-in-chief of the distinguished
,Croatian Medical Journal” for twenty years. | would like to thank
them from my heart for making this possible!

We hope that the papers published will prompt you to
cooperation. We heartily hope so!

lvica Kuzmani¢: Editor's Word



INVITED PAPER

May the Wind Be at Your Back

Matko Marusic¢!

With this issue, the Faculty of Maritime Studies Split is
starting a scientific journal, Transactions on Maritime Science.
This | salute for two reasons: firstly because a scientific journal is
culturally a very important achievement (Marusi¢, 2005; Marusic,
2006), and secondly because the editors have kindly asked my
advice, considering me a seasoned editor (Marusi¢, 2010). They
also asked me to write (a long) editorial for the first issue. This
gives me the opportunity to offer my recommendations for the
future of the journal, which | like to do (Marusi¢, 2010; Marusic,
2011). | wish the Transactions all that its editors certainly dream
of — indexing in prestigious databases and then a decent impact
factor. With good and dedicated work, this will take about a
decade (Marusi¢ and Marusi¢, 2002), and | will be safe even if
that does not happen: advice was given (even published), and
my work and responsibilities are over; anything else | do will
constitute an added value, but the full responsibility is on the
editors.

Starting a new scientific journal, especially in a small
scientific community, is a daring, long-lasting and never-ending
endeavour - one should think twice before embarking on such
a task (Marusi¢, 2010; Marusi¢, 2011). Just as authors publish
for many different reasons, so do editors start a new journal
for different reasons, not only because they want to present
the latest scientific discoveries, but also to teach, to inform, to
console, to amuse, to stimulate discussion, to make money.

KEY WORDS

~ Journals

~ Publishing

~ Open access

~ Indexing

~ Responsible publishing

1. University of Split, School of Medicine, Soltanska 2, 21000 Split, Croatia

E-mail: matko.marusic@mefst.hr

Trans. marit. sci. 2012; 01:5-11

1. WHY A NEW JOURNAL?

A scientific journal primarily promotes research culture in
the community (Marusi¢ and Marusi¢, 1995). The journal, in a very
special way, is a centre of scientific activity; it sets scientific criteria
and helps researchers make their work public (Marusi¢ and
Marusi¢, 1999). It also represents the local scientific community to
the rest of the world. This is especially important for smaller and
economically less privileged countries because via a scientific
journal they can join the mainstream science, learn from it, and
contribute to its achievements (Marusi¢ et al., 2006; Marusi¢ and
Marusi¢, 2007; Marusi¢ and Marusi¢, 2009). Good journals in small
communities open the doors and windows to the world: doors
because publishing in a local journal with international criteria
will increase local criteria, knowledge and research integrity, and
windows because the rest of the world can see and judge local
science (Marusi¢ and Marusi¢, 1999).

Although it is almost certain that scientists from a small
and less developed country will not make any really significant
discovery, supporting science in such countries is almost equally
if not more important than in the large and developed ones.
For small nations, the fastest route to advancement, progress,
and closing or narrowing the gap to the developed countries
is precisely through the development of science. Scientists are
those who can most easily receive knowledge from the more
developed countries and pass it on to the younger generations
(Marusi¢, 2005). In other words, scientists are best students and
best teachers. And there is no progress without learning.

Since the quality and quantity of scientific work is assessed
on the international level - through scientific publications, which
include at least two very strong control mechanisms - reviewing
of the reports and their permanent visibility after publication
- cheating is rendered practically impossible (Marusi¢, 2008);
this means that science by itself is an activity that fosters and
maintains integrity and honesty. Since there are no results
without real and hard work, science develops working habits,
orderliness, punctuality, and other virtues indispensable for
personal and national progress (Marusi¢, 2005).

TRANSACTIONS ON MARITIME SCIENCE 1) MQ



1.1 Audience

As knowledge is the property of the whole humankind,
scientists — wherever they are - should contribute to the
generation of new scientific knowledge. The audience of
a scientific journal can thus only be the global scientific
community (Marusi¢, 2005). Some local scientific communities
will contribute less and some other much more, but even the
smallest contribution is addition to the global knowledge (Mohr,
1977). A scientific journal may publish articles of different quality
and impact, but the key principle of internationality remains
unchanged: a scientific journal must be open to all and aim at all
scientists (Marusic, 1992).

1.2 Language

Publishing in a national language is necessary and
important for the local community, and journals addressing
national educational and professional issues should therefore
exist and be supported (Nylena et al., 2003; Sambunjak et al.,
2009). However, English language has become the language of
global science, so a new journal striving to make contributions to
the global knowledge usually decides to publish in English. This
is a pragmatic question - an effort to achieve recognition and
acceptance in international research circles. It is harder to attract
authors and readers if the international presentation of the
journal is limited, and the same is true for citations, indexing in
bibliographic databases, subscription and electronic publishing.

2. THE NICHE

The most important thing for a new (particularly small)
journal is its profile, the niche it aims to fill in the crowded world
of scientific journals (Marusic et al., 2005). Determination of the
nicheis directly related to the reasons why the journal was started.
The journal may have educational, scientific, or professional
purpose(s), and this purpose determines its readership. The
characteristics of the readership determine the language of the
journal, and the purpose of the journal determines the sources of
financing (Marusi¢ and Marusi¢, 2009).

There are many good scientific journals in the world, both
in the mainstream science and the so-called “scientific periphery”.
They cover all areas of research, even the smallest and most
specific ones (Marusi¢ and Marusi¢, 2009), and a new journal
cannot often rely on the idea that it will be scientifically either
better or more original than other journals. Therefore, if not
endowed with some specificity, a new journal willimmediately be
lostin the endless pool of similar but already established journals.
Thus, the first step of considering establishing a new journal is to
find its place, its specific niche in the scientific world and then
build its profile and all its other features accordingly (Marusic et
al., 2005). The small cannot compete with the great in hot topics
of the mainstream science, in the medical example (which | know)

doi: 10.7225/toms.v01.n01.001

- the heart physiology or molecular biology in medicine. Thus,
they should seek their chance, even advantages, in the specific
areas and ideas, needs, environmental characteristics, and social
and political specificities of the country/ies they represent. In
other words, local problems, even tragedies such as war (Marusic¢
and Marusi¢, 2002; Sambunjak and lvanis, 2006), can be sources
of precious knowledge for all mankind. It is impossible to give
more specific advice on the question of journal’s niche — except
to reiterate that the founders of a new journal first have to define
why they want to start it. A sincere answer to this question is the
best beginning for a journal (Lackovi¢, 1992). If the answer is “to
have our own journal” on a specific topic, the life of the journal
will be hard and, more often than not, brief.

3. LEGAL STATUS

Journals in small scientific communities usually start as
an enthusiastic effort of an individual within an institution.
Journal’s legal position, rights and responsibilities are often
not clear in a complicated and confusing organization of the
system. This perhaps gives a certain freedom to the editor but
burdens the position of the journal in the long run. | will take a
liberty to strongly advise editors to think about the legal status
of the journal and roles all of parties (stakeholders) involved in its
making and functioning (Marusi¢ et al., 2003; Huth, 2004). These
issues should be considered early on, so that journal may grow
into a stable institution embedded in the system, regardless of the
system’s weaknesses (Marusi¢ and Marusi¢, 2007). The journal’s
organizational structure should involve all parties relevant for
the journal’s existence and clearly define their roles. Each party
(the owners, publishers, sponsoring institutions, journal boards,
editors) should have responsibilities and privileges and none,
either by power or by weakness, should endanger the journal’s
existence and editorial freedom (Marusic et al., 2003).

4. FINANCING

There are three important points in running a journal in a
small scientific community: first, the journal should have at least
some financial independence; second, the publisher should be
stimulated to make profit, however small it may be; and third, the
financial burden should be distributed among all stakeholders
involved. Each involved party must contribute (financially) to the
journal because this stimulates responsible behaviour and active
involvement (Marusic¢ et al., 2003).

The question of editor’s salary is a sensitive one, and should
be solved decisively. Editors-in-chief of small learned journals
are often active researchers and professionals, who take on the
role of journal editor only part time and for a limited period.
Editorship is for them more of an honorary position than a real
workplace. | strongly recommend such editors not to take money
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for their editorial work if they do not work full time. Volunteer
position (they have not become editors or even started the
journal because of money but because of genuine enthusiasm)
gives the editor more freedom, strengthens his or her editorial
independence and reduces possible conflict of interest. Salary
for editorial work may be considered only if the growth of the
journal requires it, or the editor decides on a full-time position.

5. PROMOTION

Smalland newly-founded journals have fewer opportunities
for promotion than the big and established ones: they have to
make their name in the large family of already existing scientific
journals. Regardless of the aims of journal promotion, its success
is directly related to its quality. This does not mean only the
quality of research published, but also the working ethics, quality
of editorial work and dedication invested in the journal. It also
means the wisdom to find the best niche for the journal, where
it could show its quality and value and have greater chance to
be recognized by the scientific community (Marusi¢ and Marusic¢,
2005).

The promotion of a journal can target different populations
and goals: it may wish to a) attract good authors, b) get more
readers, c) make more money, or d) get included in bibliographic
databases. Tactics of reaching these goals and their outcomes
often overlap, because one success automatically brings about
another one (Marusi¢ and Marusi¢, 2005).

5.1 Attracting Authors

Authors are perhaps the best medium for journal
promotion, because a happy author comes back again and also
spreads the news of a good new journal. If an author has strong
incentive to publish in a specific journal, he or she will not hesitate
to pay colour pages, buy reprints, subscribe to the journal, and
even recommend advertisements in the journal. Good authors
will also be faithful readers and recommend it to other readers
and librarians in their institution.

This is a goal whose outcome depends on the editor and
the editorial staff. Honest and hard work, prompt responses to
authors’ manuscripts, and author-helpful policy are the key to
success (Marusi¢ and Marusi¢, 2001; Marusi¢ and Marusi¢, 2005a,
b; Misak et al., 2005).

Author-helpful policy (Marusi¢ and Marusi¢, 1999; Marusic¢
and Marusi¢, 2001, Marusi¢ and Marusi¢, 2005a, b; Misak et al.,
2005; Marusic et al., 2006) is very important for small journal from
small or developing scientific communities, where researchers
often have fewer opportunities to do expensive mainstream
research and possess poorer writing skills. Journal editor should
be a teacher in such a community (Marusi¢ and Marusi¢, 2004;
Marusi¢ and Marusi¢, 2006; Marusi¢ et al., 2004, Marusi¢ et
al., 2006; Misak et al., 2005) and take active role in educating
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fellow researchers how to do better research and write better
manuscripts (Marusi¢ and Marusi¢, 2003; Marusi¢ and Marusic,
2004; Marusic et al., 2002, Marusi¢ et al., 2006). Working with the
authorsforhis orher own journal, the editorsincrease the ability of
their authors to publish in other, even better and more influential
mainstream journals. Later on, these authors will submit better
papers to the journal of their editors-educators, and thus close a
positive circle of improving journal quality (Marusi¢ and Marusi¢,
2001). Such author-helpful policy really works (Marusi¢ et al.,
2006) and we recommend it to editors of small journals — it is a
lot of work, but it pays of enormously, primarily in the quality and
visibility of the journal.

5.2 Attracting Readers

Attracting readers is maybe even harder than attracting
authors. An author-helpful policy and adequately defined niche
of the journal may attract a sufficient number of contributors,
but attracting the readers has less strategic ground, and
basically cannot be measured. Most editors think, perhaps
even subconsciously, that the readers will come along just
by themselves — when they have a look at their beautiful new
journal. This is wrong: with so many scientific journals around,
scientists usually stick to what they know or like or respect, and
read little outside their small selection of journals.

However, readers (who are often authors, too) search for
information in bibliographic databases or on the Internet and
will notice the new journal if the information on its articles is
published in these media. Consequently, the two best approaches
to increase the readership of the journal and its visibility are: 1)
inclusion in bibliographic databases, such as general data bases
of the Institute for Scientific Information (Science Citation Index,
Current Contents, Web of Science) or specialized data bases, such
as Medline for the biomedical field, PsychINFO for psychology,
INSPEC for electrical engineering or Agricola for agriculture; and
2) publishing part or full text of the journal on the Internet.

Another approach to make journal more visible is
complementary to the two listed above: make the journal
available in the libraries of the institutions with potential
readership and authorship.

Before deciding on these promotional measures, the
editor of a small and new journal will have to make an important
decision: whether he or she wants the journal to make money or
become visible. Namely, albeit not clear-cut at the first glance,
the strategy for making money actually contradicts the strategy
aiming to make the journal visible to readers (Kljakovi¢ Gaspic¢
et al., 2007). | maintain that the essence of the small journal’s
strategy is to bring back profit, but that profit not measured in
monetary gain.

Most journals in small scientific communities have to
rely on financial support from the government or supporting
organization. They will probably never become journals based on
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profit, and | recommend them to use the most part their financial
subsidy to disseminate information about the journal as widely
as possible (Kljakovi¢ Gaspic et al., 2007). At least three actions
are possible: publishing journal on the web, exchanging journals
with other journals, and donating journals to libraries (Marusi¢ et
al., 2002; Hui¢, 2008).

5.3 Electronic Access to the Journal

For small journals, just starting and trying to find their
place in the large community of scientific journals, electronic
visibility is imperative and the best promotional move, especially
if the full text of the articles is available for free! Small and new
journals do not have many subscribers and do not make profit in
the beginning. If they will ever achieve that, it will be only after
years of hard work and investment into visibility and quality of
the journal.

The cost of making and maintaining journal’s web-site
is not high for most of the small journals because they can use
web-sites and services of their academic or research institutions
or associations.

Electronic visibility is especially important for journals still
not indexed in bibliographic databases. Web search engines will
bring information from the journal to an interested reader — the
electronic edition of the journal will thus get more visibility and
readers than the paper edition.

Even if the journal is indexed in bibliographic databases
which provide abstract of the published articles, they can
increase visibility by providing full-text articles on the web, either
right after (or even before) the printed version or after some
reasonable time (2-6 months). Most established journals practice
some form of free access to their articles, without major losses to
subscription rates (Kljakovi¢ Gaspic et al., 2007).

5.4 Journal Exchange

Journal exchange is another way of increasing readership
of the printed journal. As most of the small journals are affiliated
to research or academic institutions, and the editors are usually
professionals in their field, their research activity and contacts
can promote the journal. The editor(s) can give the journal
to other researchers and ask them to offer exchange to their
local journal. This is a noble action: it contains elements of
information exchange, collegial cooperation and kindness,
simple comradeship, and charity. The gain is twofold. The journal
will officially arrive to the (library) of another institution and will
be visible to more potential readers. Also, editor’s institution will
get other journals and thus increase literature pool for their own
readers/researchers. The editor’s institution could also save some
money on institutional journal subscription, which can be an
argument for directing some of that money to the new journal.

The editors of small and new journals are strongly advised
to become members of editors’ associations, such as European
Association of Science Editors (EASE), and regularly attend their
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meetings. In addition to the opportunity to learn a lot about
their work as editors and the ways to improve the quality of their
work and journal, they can meet other editors, arrange journal
exchange and thus further increase the visibility of their journal.

5.5 Journal Donations

There are still many financially disadvantaged research
communities in the world which are too small and undeveloped
and lack both the access to scientific journals in general and
existence of a local journal. There are different initiatives, such as
HINARI (Aronson, 2004), to provide online access to mainstream
journals even in these research environments. Donating your
journal, i.e, sending it to libraries of research and academic
institution in these countries can also increase the visibility of
the journal. Maybe the journal will be even better noticed in
an environment without many paper editions of journals. Also,
researchers from these environments may be more interested
in publishing in smaller journals than in prestigious mainstream
journals with high rejection rate.

6. MAKING PROFIT

The dream of every editor and publisher is to have
many, many subscribers, earn a lot of money so that the work
in the journal would depend only on the quality of science.
Unfortunately, money is the greatest problem for small journals,
creating a vicious circle where lack of money adversely affects
the quality and visibility of the journal, which in turn exerts the
negative effect to the subscription to the journal; diminishing the
subscription diminishes the earnings — which affects quality and
visibility (Marusi¢ and Marusi¢, 1999; Marusic et al., 2005).

As said before, the editor of a small journal should decide
before the work on journal promotion whether he or she wants
money or visibility. Visibility comes before money (Kljakovi¢
Gaspic et al,, 2007). In reality, making profit for a small journal in a
small country means earning money for sheer survival.

6.1 Subscribers

With time and visibility, the journal can focus on subscribers
- now it has a good product and the promotion will certainly be
more successful.

It is difficult to give advice on best ways to increase
subscription. Perhaps the best is to find big publisher and
become one in the big family of journals. In this case, all
promotional activities are done by the publisher which makes
them more successful because the journal is usually offered for
subscription with a number of more influential journals, wanted
by most libraries (Kljakovi¢ Gaspi¢ et al., 2007).

To smalljournals thatchose to stay with a smallindependent
publisher or institution as publisher, | can recommend only to
carefully choose the target group of potential subscribers. Little
will be achieved by sending out (expensive) advertising leaflets
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to many addresses. It is better to concentrate on specific groups
or promote the journal at carefully chosen conferences. Journal
authors can be utilized as the promotion medium, asking them
to recommend journal subscription to the librarians in their
institutions.

With the increase in quality and visibility, research
topics published in the journal may attract interest of specific
professional associations and some of them may ask the journal
to be their official publication with membership subscription.
This must be utilized in a precise manner, at least so that the
association in question subscribes at least a portion of its
members to the journal (Marusi¢ et al., 2003).

6.2 Advertisements

Advertisements do bring income, but present a sensitive
ethical issue for journal editors because they are thorn between
the profit and responsibility towards their readers (Smith,
2003). The most recent version of the Uniform Requirements
for Manuscripts Submitted to Biomedical Journals: Writing
and Editing for Biomedical Publication (www.icmje.org)
state: Journals should have formal, explicit, written policies
for advertising in both print and electronic versions; website
advertising policy should parallel policy for the print version as
much as possible. Editors must have full and final authority for
approving advertisements and enforcing advertising policy.

Editor of a small journal will have problems finding
advertisements in the beginning, but will probably be
approached by advertising companies as the journal becomes
visible and respected. This is true especially for journals serving
as official publications of a professional association — advertising
agencies are interested in reaching as many as possible members
of the population working in a given professional field. The
journals targeting very small groups or general (non-national)
scientific audience will always have problems with advertising.

6.3 Selling Reprints and Journal Copies

This is a considerable source of income, even for small
journals. In principle, most of the authors gladly buy reprints
and journal copies, even pay additional fee for colour pictures.
The authors should be informed in time of the rules, prices, and
deadlines. Moderate prices will attract more authors.

6.4 Electronic Access Fee

Most established journals request a fee for access to their
electronic edition. Many also provide free access to their archives.
For a small journal, the best promotional strategy, at least in the
beginning, is to drop any access fees to their electronic edition.
Promotion should come before profit. In that sense, the most
profitable action is investing in the development of journal’s web
edition (Kljakovi¢ Gaspic et al., 2007).

Trans. marit. sci. 2012; 01:5-11

Indexing in Bibliographic Databases

Indexing the journal in bibliographic databases is both
the aim and the outcome of its promotion. Indexing in most
widely used science information databases means an automatic,
objective, and permanent journal promotion, and should be
the key strategic goal of journal promotion, existence, and
growth. Visibility brings about readers, authors and citations,
stability and strength, and finally at least some financial gain
and independence (Marusic¢ et al., 2006). This is especially true
in the environments where publishing in indexed journals is a
prerequisite for academic promotion. Journals indexed in major
bibliographic indexes cannot fail (Marusi¢ and Marusi¢, 2004).
Indexing brings about a completely different attitude to journal
promotion: after indexing it can concentrate on detail and
specificities, because most of the work has been accomplished.
Indexing will attract enough authors, which guarantees survival.

Regardless of its importance and desirability, the editor
should not hurry with applications for indexing! The rules and
conditions of each target database should be studied carefully
and fulfilled completely, and more. Rejection is not only painful,
but often also carries along a period during which the new
application is not acceptable. In any case, hastily reapplication
has less chance than the first one. Shortly, when applying for
inclusion in a database, the editor must be sure that the journal
will be accepted (Marusi¢ and Marusi¢, 2002).

7. SUCCESS OR FAILURE

A journal (and its editor) is successful when it has a
steady inflow of manuscripts, regular publishing, visibility in
bibliographic databases, editorial independence and integrity,
and relative financial independence. This is not easy to achieve
in a small journal, especially if it is produced in a small scientific
community. General quality standards are the sameforalljournals,
but small journals, even when published in English, are adversely
affected by many factors (Marusi¢ and Marusi¢, 1999). These are
the small pool of authors who can produce scientifically strong
studies; small and unreliable pool of reviewers; poor, biased and
unstable financial resources; and difficulty in achieving perfection
in English language. These factors close a vicious circle of
inadequacy (Marusi¢ and Marusi¢, 1999), which can be overcome
only by a bold breakthrough. The essence of this breakthrough is
hard and highly ethical work (Marusi¢ and Marusi¢, 2007; Marusi¢
et al., 2007; Marusi¢, 2011). New, small journals can expect fair
treatment and friendly assistance from big, established journals,
editors’ associations, bibliographic institutions, and international
scientific community in general. However, the strength and key
to success is in themselves and their work.

To make a long story short, the list of parameters of a successful
journal’s work is this (Tobin, 2004):
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submitted manuscripts;

profitability & distribution;

publication lag;

serving needs of our members/readers;
involvement of readers (letters to the editor);
readability;

use of advances in technology (internet, pdf, email);
editorial processes to ensure integrity of contents;
editorial independence;

fairness to authors;

improved practice.

2SSV NOUN A WN =
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8. FINAL ADVICE

The multitude of advices listed in this text can be narrowed
down to two essential ones (Marusi¢, 2011).

First, the editor should not stop thinking of what is the
true niche (purpose) of his/her journal. Science is much wider,
much more versatile than it looks at the first glance. So, a smart
editor can handsomely perfect the niche of his or her journal
by carefully watching for the journal’s position in the ,science
versatility spectrum.”“ In other words, do not compete with the
bigger and better in the mainstream science, find where you
are special, interesting, internationally important, where you are
better.

Second, the editor should never, ever, get tempted to be
influenced in his/her decisions by anything but science. Only
perfect honesty and honest objectivity, makes a good journal.
Once you start ,trading” and making deals, there is no return.
There are no deals in editorial work.

| do not wish you the calm seas, Transactions on Maritime
Science, because you cannot have it; instead | wish the wind be at
your back, to take you to high seas and many exciting adventures
in publishing..
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REGULAR PAPERS

Valuation of Road Infrastructure
in Urban and Traffic Study of the

City of Split
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Functional reciprocity of all transport sectors with their
infrastructure support is most evident in ports. The port of Split,
integrated in Split’s traffic intersection, is a striking example of
uniqueness of Split-Dalmatia County as a traffic and economic
centre of Central Dalmatia. The development of City’s harbour
for passenger traffic and the North Port for cargo traffic has
determined already set constellation of relations of maritime,
road and rail traffic,c and their mutual interference. The road
transport and activities with regard to hinterland services
generate economic development in which Split is no exception.
This estimate is based on changes that can be expected in
terms of redistribution of traffic flow in the central and southern
Adriatic and the greater role of road transport, with Split having
an increasingly important role.
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1. INTRODUCTION

Reciprocity operation of all transport sectors with their
infrastructure support is most evident in ports. The port of Split
integrated in Split’s traffic intersection is a striking example of
uniqueness of Split-Dalmatia County, as a traffic and economic
centre of Central Dalmatia. At this relatively confined and high
quality space overlap agglomeration of Split, Solin and Kastela,
and the related port systems. As a very important future
longitudinal segment of The Adriatic-lonian Corridor, Split has
the role of transit, as well as the starting point of landing in the
circulation of all types of transport substrate. For this reason, the
urban functions of the largest agglomeration on the Croatian
part of The Adriatic Sea are very demanding and complex. Split’s
connection with the hinterland is more difficult because of
extended Kozjak Mountain, and organization of traffic flows in
the central area is particularly problematic. Periods of saturation
are most pronounced in summer during the high tourist season.
The development of City’s harbour for passenger traffic and
the North Port for cargo traffic has determined already set
constellation of relations of maritime, road and rail traffic, and
their mutual interference.

2. BASIC TRANSPORT-TECHNOLOGICAL PARAMETERS

When accepting the European traffic flows from West,
Central and East Europe, and distributing them in the city of Split
and mentioned port-basins, Split’s traffic junction is determined
by its transverse disposition between the branches «b» and
«c», Pan-European corridor V, and the longitudinal direction
of the Adriatic-lonian corridor. Relevant characteristics and
determinants of future development are decided by the Regional
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Plan of the city of Split, the General Urban Plan of the city of Split
(no special traffic plan), a traffic study of the wider area of Split
(IGH), a state-level Transport Development Strategy of Croatia
since 1999, and other supporting documents which are focused
on port facilities and supporting facilities for the road and rail
infrastructure.

The layout of the City Port and the North Port is emphasized
as it is of particular importance and having in mind all transport
sectors and the capacity of their infrastructure. Practically,
infrastructure facilities of the road and rail traffic face the inner
city area, at the lowest elevations near the sea. Therefore, they
are in a very specific and high quality coastal area in the centre
of Split-Dalmatia County, and the city’s urban structure in which
the City and Port operate as two complex systems, with their
complementary activities.

However, the inherited County’s transportation network,
particularly rightin the city centre of Split cannot meet increasing
traffic demands of the development of both, the Port and City,
and has no other alternative but, only possible solution to build
integrated, intermodal transport hubs that would operate on the
principle of sustainable development with the aim of increasing
long-term effectiveness of the transport system as a whole. In the
field of infrastructure and superstructure, major buildings and
complex structures should be planned and implemented, which
will mitigate the effects of inconsistent long-term transport
policies.

The area of the city of Split with the corresponding ring of
settlements may experience the economic revival of activating
uncontested logistical resources, both in passenger and in freight
traffic.

3. BASIC INFRASTRUCTURE

On the narrow catchment area of the city of Split, road
traffic is characterized by inadequate road network density with
relatively fair traffic and technical characteristics, inadequate
quality of roads, signs and safety features. As regards the road
transport, the construction of motorways and expressways
along the state lines has recently retained the dominance in
the Republic of Croatia, what is justified by the spatial indented
network and enabling «door to door» system. With construction
of the high capacity road, A1 highway, Split-Dalmatia County
permanently solved the problem of connection with the capital.

The relatively large distance (approximately 20 km) from
the node Dugopolje to the city reduced its level of availability,
and alternative Adriatic tourist road (JTC) partially retained the
role of road links to Sibenik and Zadar.

Underlying Adriatic highway cannot adequately serve the
primary flow connection with the littoral cities and villages of
Central and South Dalmatia for traffic and exploitation, safety,
environmental, economic exploitation and other reasons.

So the question of interregional connections and a need to

Trans. marit. sci. 2012; 01:12-16

build a parallel four-lane highway remained opened.

With regard to the road transport, links with the hinterland
of Split's harbour, there is a significant capital project Trans-
European North - South (TEM) Motorway, which runs from
Sczeczina to Prague, Bratislava, Hungary, Zagreb and Rijeka
to Dubrovnik and further on to Greece. Present status and
development of road transport infrastructure in the logistics of
the considered traffic direction, and the EU transport system
determine the basic road corridors connecting The Republic of
Croatia with Europe. These will form the basis for the conclusions
on the state road network when it comes to linking the harbour
of Split to its catchment area, as an important determinant for the
evaluation of geotraffical position.

Apart from the standpoint of supply, competitiveness of
existing road infrastructure should be considered, as already
stated, in relation to traffic demand, the demands placed before
it, set the current and potential market (users of transport
services) transport route Zagreb-Split and given the continued
motorway A1 towards Dubrovnik. Traffic demand in the road
traffic is observed on the basis of data on traffic flows on road
network obtained by counting the traffic on the roads, which is
calculated using the average annual daily traffic (AADT) and the
number of vehicles per day. Nota bene, with respect to the traffic
from other countries, Split harbour has its greatest tourist transit
traffic, it is expected that parts of the road in the Croatian territory
which connect the port of Rijeka to Austria, the Check Republic,
Slovakia and Hungary will be the most loaded in terms of traffic
demand.This fact is confirmed by the data on the most burdened
road corridors by the Adriatic Sea. The year 2010 highlights the
following trends:

- Gori¢an - Zagreb - Rijeka — Pula,
8.717 vehicle / day

- Macelj — Zagreb - Knin - Split,
7.334 vehicle / day

- Pasjak — Rijeka — Zadar - Split - Dubrovnik,
5.122 vehicle / day

Most burdened roads to forecast the AADT in 2010, coincide
with currently busiest roads and forecast amount of traffic as
follows:

- Gori¢an - Zagreb - Rijeka - Pula
6.536 vehicle / day

- Macelj - Zagreb - Knin - Split
6.583 vehicle / day

- Pasjak — Rijeka — Zadar - Split— Dubrovnik — Karasovici
11.581 vehicle / day

- Knezevo - Osijek - Slavonski Samac; Metkovi¢ - Opuzen
11.921 vehicle / day
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These data show that on the major European routes, so
called E-roads, some improvements are needed when it comes
to throughput and traffic safety. According to traffic forecasts,
in order to reach a high level of service by 2015, the priorities
should be to improve the range of existing transport networks
and the quality of construction of new road sections.

The transport route from Zagreb to Split and the sea port
of Split as a starting point (and as a transit point in relation to the
island archipelago of Central and South Dalmatia) have marked
a higher priority for connecting the road to the source points in
the hinterland in relation to the distance of the train. It means
that the size of the hinterland area of Split sea port, in relation
to other sea ports is more competitive due to road distances,
which certainly should be put in relation with all parameters that
determine the transport service. These statements are based on
actual data that impose different issues, of which some refer to
it — is it really that the state (density and development) of roads
between seaport Split — Zagreb — Central Europe, is much better
compared to rail connections?

These results are affected by the fact that road transport
logistics is preferred, particularly the use of high quality types of
roads in the transport of high-tariff goods. Sometimes the freight
is not always necessary to place this kind of roads for high level
service. For this reason, it is often considered that the transport
route used by inland road without charge consumes a lower level
of service (the «old» road Zagreb-Split).

Road freight transport as compared with rail transport can
be characterized as less economical mode of transport service.
The reason for this is primarily limited by the static capacity and
high service costs, and high cost of fuel. Limited availability of

Figure 1.
Traffic
counting on
the roads of
Croatia.
Source: group of
authors, 2011.
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road transport is especially true in container freight transport,
given the limited dimensions and gross weight vehicles. The
capacity of cargo of commercial vehicles is limited to 2 TEU, while
also it is not possible to accept any container largely deviating
from the standard. Regarding the relatively high costs of road
traffic, determining exactly the same place of truck transport of
containers in three major segments of the gravitational field of
the maritime port of Split:

- urgent transport to the remote system
(Split-Zagreb-Central Europe);

- land transportation of the narrow catchment area of the
port of Split, or between production and consumer sites in
the region (container terminal at the port of Ploce
Pan-European Corridor Vc);

- internal transport from the sea port to the processing
industrial centres in the port of Split (Industry Zone
Dugopolje etc.).

The biggest advantage that can be attributed to road
transports relates to the elasticity of transportation, which is
reflected in the fact that the road vehicle can get to any place that
could be reached by road infrastructure, and transport is not time
limited. Elasticity contributes to the growing number of private
road transport services (such as natural and legal persons), which
often specialize in a particular coverage, the narrow part of the
transport market, which then supports and improves transport
services. Taking into consideration all the advantages of road
transport, rail transport is the mode of transport which could be
used for all these reasons and should be particularly encouraged.
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So the rail transportation should have a larger share in the
carriage of cargo on the route of the future container terminal
in the North Port to various destinations in the Central European
hinterland. Regarding the economic relations and geo traffic
predispositions in relation to the gravitating area of Bosnia and
Herzegovina, there is no dispute in the marketing importance of
these wining market potentials.

Nevertheless, it is important to point out that in Croatia,
because of pronounced increase in the number of road carriers,
and therefore the road transport capacity, the share of road
transport is growing on the transport market. On the one hand, it
is because of abolition of strict administrative ban on the import
of vehicles, particularly the reduction of import and other duties,
which are open to opportunities for uncontrollable massive
import of used commercial transport vehicles. At the same time,
this enables individuals performing road transport activities, even
in international traffic, so there are many individuals inspired by
the possibility for entering into this category of private enterprise.

As a rule, the economy of Split-Dalmatia County is not an
exception, road transport capacity exceeds demand, and in most
cases competes with rail transport. However, no matter what
road carriers, on domestic and international markets, load in non-
transparent ways, such as unfair competition by lowering prices
below the threshold of economic feasibility, we should expect
stronger regulatory function of competition. An example is the
limited number of licenses for the transfer to other European
countries with regard to the issue of road vehicles that do not
meet the requirements for getting a carnet (TIR, CEMT, CMR,
ATA etc.) that provide the cheapest and fastest crossing of state
borders, the conditions of the insurance of carrier’s liability, etc.
Although road transport has played a leading role in the transport
supply for certain types of cargo between the port of Split and
the hinterland (e.g. the title of valuable general cargo) we should
not ignore the view that for the advantages of rail logistics it
could be difficult to replace the services with high levels of road
courtesy, especially so called Dalmatina (highway A1). However,
rail transport of mass and heavy loads, large amounts of cargo
(e.g. cement) and long distances, with all major satisfactory
environmental conditions and low transportation costs, have
advantage over the road transport.

The remote road linking with the gravitational surrounding
area of the Port of Split, the available capacity of motorway to
the border with Hungary to AADT among 18000 — 20000 vehicles
per day. The value of turnover in the previous operation was not
reached even in peak loads during the tourist season, so the
highway Zagreb-Split can be considered «a road perspective»
that will be at its high level of service to generate and stimulate
a new traffic demand. Sufficiency of capacity is not questionable
for the projected volumes of traffic from Split's port, i.e. the
predicted 7 million tons of cargo and approximately 6 million
passengers by 2040. There may be certain periodic lowering, so
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called, scale general eligibility (level of serviceability from B to E,
according to the High Capacity Manual). The expected increase
in transportation / waste containers and other general cargo
terminal from the North Port sustainable in the case of bridging
the Bay of Kastela by a new bridge, three variants of connecting
Split and Kastela, according to a IGH study (Figure 2). The shortest

Figure 2.
The Kastela Bay Bridge.
Source: IGH, 2011.

connection bridging The Kastela Bay can be achieved in the
variant No.1. The planned bridge touches the western side of
RO-RO/container terminal and has a clearance for the passage
of larger ships. Another, cheaper option No.2 has a shift towards
the eastern part of the bay that touches the eastern side of this
terminal. Variant No 3. is represented by the shortest and the
lowest (cheapest) bridge at the extreme eastern part of Kastela,
but at least it is technologically justified.

Regarding the organization of traffic flows in the central
part of the city network, it can be concluded that the capacitance
limits of the road transport infrastructure in the Split node is in
the absence of a consistent policy of planning and construction
of capital infrastructure.

The expected trend of part loading will cause the saturated
traffic and lowering of the courtesy level, it is necessary to build a
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new road bridge across Kastela Bay, and to construct a new road
(Split-Kastel Stari; Kastel Stari-Trogir; Split-Dujmovaca).

Since the capital facilities should initiate the construction
of new bus station for remote and local traffic in Kopilice, which
will, among other projects and upgrading of street network
subsequently affect regime change operations in the central part
of Split.

Future connection road between the City port — Kopilica
constructed as a highway tunnel, is the «conditio sine qua non» of
sustainability providing a new concept of the transport regimes
of the City.

4. CONCLUSION

The traffic of Split area is determined by the importance
of all branches of transport within that county as the centre of
Split and the central Dalmatian islands are structurally related.
Road traffic and activities that are related to the servicing of
mountainous hinterland at the same time generating economic
development in which Split is no exception. The port of Split
by its significance belongs to the group of the top passenger
destinations on the Mediterranean. Its importance is reflected in
facilitating the mobility of local population and connecting the
islands with the mainland, and in the transfer of a large number
of tourists, be it to their transit or final destination.

Because of such characteristics of the port where the
passenger traffic is dominated by domestic sales with a 90%
share, of which over 40% of the total turnover is achieved during
the summer, we come to its essential feature, which is sensitive
to seasonal changes as a result of tourism oscillations. This is tied
to certain problems that are manifested through large crowds at
peak loads, and the spatial constraints of road infrastructure. In

doi: 10.7225/toms.v01.n01.002

such circumstances it is necessary to find short term solutions,
but also to determine the long-term development concept for
the next 30-odd years, based on projections of traffic demand.
Croatian accession to the European Union could make a real
scenario possible, in which the passenger transport segment
realize an average growth of 2% per year.

The function of Split harbour as a cargo port, also needs
to be accepted even though the current traffic is almost entirely
a function of the local industry. Projections of demand for
freight traffic serving the particular industry should be taken
with caution because the expectations are solely related to the
operating policies of the entity that uses the port. However, there
are realistic expectations that the future development of freight
traffic in the port of Split will depend on the adjustments in the
port for the reception of intermodal transport units (containers
and ro-ro cargo) for various clients in a broad economic
hinterland. It is estimated that this type of cargo transport will
reach 40 000 TEUs (container sales) and 15 000 vehicles a year
by 2040. This estimate is based on changes that can be expected
in terms of redistribution of traffic flows in central and southern
Adriatic and the greater role of road transport where Split could
have an increasingly important role.
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Effectiveness and Ergonomic of
Integrated Navigation System

Pero Vidan?, Tatjana Stanivuk?, Toni Bieli¢?

Ergonomics increases the efficiency of people and device
interaction. Nowadays, modern navigation bridges are designed
in accordance with the requirements of navigators, designers
and shipowners, production costs etc. The bridge design,
various layouts, instrument arrangements and their capacities
etc. have not been fully regulated by the SOLAS convention.
The Convention regulates manufacturers’ requirements which
refer to accuracy, device sensitivity etc. However, factors that are
important for ergonomics, and time required for familiarization
and exploitation of the device are left to shipbuilders and
charterers to decide. In this paper, authors are analyzing the
ergonomics of the integrated navigation bridge - INS.
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1. INTRODUCTION

Ergonomics is the engineering science whose aim is to
study people and their behaviour. It determines the efficacy of
interaction between machines and the people who use them.
Ergonomics examines the ways of work quality improvement,
increase in production, reduction of work related-injuries,
professional diseases etc. Therefore, ergonomics increases
the safety of object usage. It is related to the construction and
technical projects as well as design (Bielic, 2004; Peric, 2004).

These days shipbuilding is focused on finding technical
and technological solutions that would increase the cost-
effectiveness of vessels, which is related to the profits they make.

Profits are possible by enlarging hold space, increasing the
speed of cargo transport, reduction of crew, employment of cheap
labour, reduction in maintenance costs, vessel registration under
flags of convenience etc. The crew reduction has been a trend
followed by current solutions for watch keeping, supervision,
cargo handling, administration work etc.

Integrated Navigation System - INS implies the connection
of navigation equipment and programme packages intended for
adjustment of all required navigation parameters. It consists of
various navigation components connected to the main computer
network whose aim is adjustment and supervision of the system
and provision of information relevant for navigation (Bowditch,
2002).

2. INS CONSTRUCTION

The bridge construction mostly depends on the shipowners’
requirements i.e. the purpose of the vessel, as well as on modern
trends in naval architecture. The construction and design should
provide a good layout for the navigator. The navigating bridge
must fulfil the requirements of the “International Convention for
the Safety of Life at Sea”-SOLAS.
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The SOLAS regulation for vessels over 45 m in length
was defined by the 1998 rule 11I/3.12. The regulation governs
the bridge construction and design requirements. The vessels
constructed for special purpose with different design and
construction of the navigating bridge must have a special
approval for such exceptions by the Register (Rules, 2001).

The navigating bridge equipment on modern merchant
vessels has to be approved in compliance with the standards and
rules of SOLAS.

The watch officer on duty is often too busy with navigating
his vessel. One of the reasons is that he receives relatively
numerous data from the systems of vessel and her environment
(Figure 1).

environment

>
INS >
-
officer
-«
<
—>
Figure 1.

Schematic display of data flow.
Source: authors.

The amount of data depends on the current state of the
vessel (whether she is loaded or unloaded, preparing for survey
etc.), and her environment such as administration, intensity of
traffic, presence of dangers to navigation and the like. On modern
bridge there are numerous electronic aids which provide a great
amount of data in relatively short period of time. Therefore, it is to
be expected that such large amount of data would require time
to be processed into information which would assist the officer of
the watch in making the right decision. Unnecessary data supply
results in officer’s distraction and fatigue. For that reason, the
data need to be processed before reaching the operator.

doi: 10.7225/toms.v01.n01.003

Very sophisticated computer models with high capacity
and speed are used for data processing. Their task is processing,
display and printing of the data that need to be saved. In this way
the time needed for data processing is reduced and information
is supplied in less time. The time saved in data processing and
their selections allow the officer to be more focused on decision
making.

3.INS ROLE

The basic aim of the integrated navigation system (Figure
2) is to secure the added value to the functions and information
required by the officer on navigation duty for planning,
supervision and control of the vessel underway.

INS assists the safety of navigation. Its role is to evaluate the
inlet data from various independent sensors, to fully supervise
and to supply the information for safe navigation.

4. INS ERGONOMICS

The bridge E ergonomics can be expressed functionally as
a dependant variable on navigation safety (S). The ergonomics
will prove successful if all instruments are adjusted to the officer’s
needs in all possible situations. The use of ergonomically solved
INS should significantly reduce the risk of human errors in ship
handling (H):
£ 5):@ (1

f(H)

The INS equipment design should not disturb the vessel
layout. Therefore, it is preferred that the counters with electronic
aids are arranged so as to allow the access to all glass surfaces
of the bridge. The size of the consoles should be adequate to
improve significantly the access to all other bridge consoles,
windows, wings etc.

Electronic navigation aids should be designed in
compliance with the norms. It is suggested that the special
norms be adopted by SOLAS. These norms would propose
the construction of several types of bridges which would be
ergonomically acceptable for various types of vessels. The
equipment used on the bridge would be prescribed and unified
(Figure 3). Special STCW training should be offered to enable
navigators to attend specialized courses for a particular bridge
type. Such specialization would be recognized by the issuance
of certificates and it would certainly have effect on reduction of
time needed for getting familiar with the bridge (Cockpit5You).

Also, there is a proposal for unification of the main
navigation instrument menus. Their use should not be too
demanding. Simplification of functional keys is especially useful
for instrument tuning. These often contain settings which are
not used in navigation. Many functional keys may cause distress

Pero Vidan, Tatjana Stanivuk, Toni Bieli¢: Effectiveness and Ergonomic of Integrated Navigation System



ARPA
(TOUCH CTRL,
BACK LIGHT AND
LOCAL BUZZER)

MT TRACK

ECDIS CONNING CONTROL

Figure 2
Schematic INS display.
Source: authors.

situations and navigator’s error if improperly used. Therefore, the
access to such options should be limited.

A proposal for instrument layout to be regulated by
SOLAS is also considered. The quality as regards the period of
exploitation could be subject to different prices, but the outlook
and usage methods should be unified by all manufacturers. This
would enable competition amongst producers with regard to the
price, reliability and quality but the outlook would be unified as
well as the instrument options that are mot used in navigation.

Warning alarms on the bridge should use various types of
sound warnings. Having the alarm with voice message explaining
the cause of alarm ought to be considered. Such demand
becomes important if alarm is activated at the critical moment
such as the manoeuvre, anchoring, sailing in bad weather,
collision avoidance etc. In this way the time for alarm cancellation
is reduced and the time saved is used for decision making which
adds to the quality of the decision.

Trans. marit. sci. 2012; 01:17-21
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5. INS EFFECTIVENESS

The error in choosing the right information can lead to
the wrong decision that can finally cause distress. Integrated
navigation system has to be able to:

- Choose the relevant data;

- Process data and collect information;

- Give warning regarding the importance of information
and system failure;

- Supply the navigator with quality information and
more time for decision making.

The configuration of integrated navigation system depends
on the needs and finances of the user. It can vary in simplicity
and in quality. The reliability of the system can be expressed
numerically by the probability of its operation without errors or
failures. Therefore, the probability of the expected functioning of
the system is the measure of its reliability. Such systems demand
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Figure 3.

Schematic display of INS ergonomics usage.
Source: authors.

high reliability which can be accomplished in two ways by:
- Choosing components (lk)
- System execution (Is) (Balic, 2010).

Choosing components affects the reliability of the
component itself, as well as the entire system. Reliability is the
feature which depends on various factors such as: sensitivity,
accuracy of data processing, number of possible errors, number of
disturbances and other, as prescribed by the SOLAS Convention.
The reliability of the system is guaranteed by the manufacturer. If
approved by the SOLAS Convention, they can be used onboard.

Integrated INS component prices are sometimes three
times higher than the conventional ones. Their reliability has been
assessed to 100 times better than the one of conventional devices
(Balic, 2010). It could be said that the choice of components
depends on the price (PR), quality (C) and adaptability of the
system (AS):

Ik I=f(PR,C,AS) )

The price of components is conditioned by the market,
i.e. the manufacturer. The same could be said about the quality.
These two values are usually proportional to each other.

The system execution (Is) demands doubling and tripling
of the number of devices in order to ensure satisfactory INS
reliability. Thus itis important for Is to be larger so as to have better
performances of INS. Actually, in order to increase the reliability of
Is, individual components of Is system have parallel connections
so that the failure of the first subsystem automatically activates
the other subsystem.

doi: 10.7225/toms.v01.n01.003

As the navigation instruments are highly reliable, the
regulations rarely require more than to duplicate components.
The most important factor in the development of new solutions
is the extended use of the latest IT solutions. The execution of
the system should be such that it has as few failures as possible
i.e. that the system is as reliable as it possibly could be. When the
failure rate is closer to zero, then the reliability is closer to one. By
the increase of the number of failures, reliability is closer to zero.
Then the failure density function f (t) would be as in Figure 4.

Effectiveness of the system is limited by its usage. The main
limitation regards the relation of effectiveness and efficiency of
the system i.e. cost-effectiveness of the system.

In Table 1, there is a hypothetical display of the reliability
coefficient value of individual devicesin the integrated navigation
system (A-F), as well as the reliability of the operator (O).

The error of the operator is an unknown and it is designated
by ,x" x varies depending on the factors which affect the
operator such as: knowledge, training, fatigue, omission etc.
The probability of error occurrence in the device from A to F is
designated by P (x,) do P (x,).

a, = knowledge x, error occurrence in device A,
a, = training x, error occurrence in device B,

a, = fatigue x_error occurrence in device C,

a, = omission x, error occurrence in device D,
a_=some other factor,

X, = error occurrence in device F.

As it is matter of conditioned probability in several devices
which interact with the operator, probability of error in device A,
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Hypothetical f (t) INS display.
Source: authors.

or at least one error due to the factors which affect the operator,
can be calculated by the following formulae:

P(x,)=1-(1-P(a,))(1-P(a,)).....(1-P(a ) (2)

n

Probability of error in device B or at least one error due to
the factors that affect the operator:

P(x,)=1-(1-P(a,)(1-P(a,))....(1-P(a )) (3)

Probability of error in device C or at least one error due to
the factors that affect the operator:

P(x)=1-(1-P(a))(1-P(a))....(1-P(a )) (4)

Probability of error in device D or at least one error due to
the factors that affect the operator:

P(x,)=1-(1-P(a,))(1-P(a,))....(1-P(a )) (5)

Table 1.
Reliability of individual system devices and INS operator.

A=2% B=1% C=1%
D=25% E=1% F=1.7%
O=x

Trans. marit. sci. 2012; 01:17-21

Probability of error in the device E or at least one error due
to the factors that affect the operator:

P(x)=1-(1-P(@,)(1-P(a,)....(1-P(@)) 6)

Probability of error in device F or at least one error due to
the factors that affect the operator:

P(x)=1-(1-P(a,))(1-P(a,))....(1-P(a,)) (7)
Probability of at least one error has been shown by the
following formulae (8):

PO)=1-(1-P(x,))(1-P(x.))....(1-P(x.)) (8)
6. CONCLUSIONS

Modern navigating bridge is the central place for the vessel
control. Apart from the navigation aids, on the bridge, there are
also devices for cargo space control, firefighting system, ballast
control system, communication system etc. The concept of the
navigating bridge is important and it is subservient to the officer.
The navigating bridge should be user friendly in a way that it
does not lose any of its quality and functionality. Therefore, it is
important to apply the ergonomic principles by choosing the
most appropriate components. The component design should
be regulated by SOLAS. INS should fulfil the SOLAS requirements
regarding its quality, longevity, functionality, reliability, sensitivity,
precision etc. Finally, according to everything aforementioned, a
special training should be prescribed for each type of INS.
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Design of Deadlock Prevention
Supervisor in Waterway with
Multiple Locks and Canals

Danko Kezic?, Stjepan Bogdan?, Josip Kasum?

To avoid conflict and deadlock states in waterway with
multiple locks and canals, a computer based traffic management
system with proper control policy must be applied. The paper
proposes a formal method for design of deadlock prevention
supervisor by using discrete event theory, multiple reentrant
flowlines class of Petri net and P-invariants control places
calculation. By using and/or matrix algebra, authors analyze the
structural characteristics of Petri net in order to find first and
second level deadlocks. First level deadlocks are prevented by
maintaining the number of vessels in the critical subsystems
below the number of vessels in the critical circuits. A method for
second level deadlock prevention, which is based on P-invariants,
ensures that the key resources would not be the last available
resources in the system. Functionality of the supervisor is verified
by a computer simulation using Matlab software with Petri net
toolbox and P-timed Petri net model of waterway.
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1. INTRODUCTION

A waterway is any navigable body of water, such as river,
lake, sea, ocean, and canal. Some waterways are combination of
rivers, lakes and narrow canals with different levels of water. In
such waterways, herein named complex waterway system (CWS),
vessels must use multiple locks (devices for raising and lowering
boats between stretches of water of different levels) to move
through the system of locks and canals.

Safe navigation in CWS is very demanding process and
needs coordination between crew members aboard vessel and
traffic management staff on the ground. Some of the problems
that need to be solved by the traffic management staff are: a)
How to control traffic in a way that vessels moving in opposite
directions make as few stops as possible during the passage
through the waterway (maximally permissive control policy)? b)
How to resolve possible conflicts in case that more vessels try to
acquire particular lock (canal, basin) at the same time? c¢) How to
avoid possible deadlocks in the dense traffic?

Toresolve above mentioned problemsin situations of dense
traffic in waterway system, a computer based traffic management
system (TMS), which observes and controls vessels in CWS, must
be applied. Intelligent traffic management system is also used for
real-time traffic management of the urban motorway network
(Hernandez, et. al., 2002).

The exact positions of the vessels in CWS can be
monitored by using DGPS and AIS on board ship with wireless
communication between vessels and TMS. In our approach locks,
canals and basins are treated as resources of the CWS. Resource
can be non-shared (resource that can be occupied by the vessels
moving in only one direction), and also shared (resource that can
be occupied by the vessels moving in the opposite directions).
The availability of resources is monitored by various electronic
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sensors like camera or proximity sensors. Main task of TMS is
not only to analyze data from sensors, but also to evaluate
traffic situation, and advise the traffic management staff how to
resolve ongoing situation. Properly designed TMS should have
the properties of an expert that is capable to cope with complex
traffic situations in CWS.

The vessels moving through the resources of CWS, can
generally be described as a discrete event system (DES), which
consists of discrete states and events. Some of these states, such
as conflicts and deadlocks, are undesirable (even dangerous). In
this view, TMS should implement supervisory policy that prevents
execution of some events (entering or leaving lock, canal, basin)
in order to restrict the set of reachable discrete states in the
system to the set of permissible (safe) states. This can be done
by direct control of CWS traffic lights system or throughout a set
of recommendations to CWS human operator.

The method of deadlock prevention by control places
was developed in (Barkaoui & Abdallah, 1995). An algorithm for
deadlock prevention for the ordinary and conservative S*PR class
of Petri nets was developed in (Ezpelta, et al.,1995). The paper
from Ezpelta et al. (1995) is usually considered to be the first
that uses structural analysis to design monitor-based liveness-
enforcing Petri net supervisor for the flexible manufacturing
systems (FMS). The algorithm for finding the minimal siphons
inside the net as well as the algorithm for deadlock prevention
by control places for ordinary Petri nets which do not contain
source places was investigated in (Lautenbach & Ridder, 1996).
Further, an efficient algorithm for deadlock prevention in the
specific class of Petri nets that describes FMS was developed in
(Lewis, et al., 1998). A deadlock prevention which uses iterative
siphon control method is described in (lordache & Moody,
2000) and (Kezi¢, et al., 2006). Similar approaches can be found
in (Barkaoui, et al. 1997), (Barkaoui & Petrucci, 1988), (Tricias, et
al. 2000), (Tricas, et al., 2005). Deadlock prevention policy based
on elementary siphons for FMS is proposed in (Mingming, et. al.,
2009). The divide-and-conquer strategy is used in (ZhiWu Li, et.
al., 2009) to investigate the deadlock prevention in FMS. Efficient
deadlock prevention in Petri nets through the generation of
selected siphons is proposed in (Piroddi, et. al., 2009).

This paper presents enhancement of the algorithm
presented in (Kezi¢, et al. 2009) where deadlock avoidance
algorithm for river traffic system uses multiple re-entrant
flowlines class of Petri net (MRF,PN) with only one key resource
(Bogdan, etal., 1997). Herein we propose a solution in case of CWS
with multiple key resources. The solution represents deadlock
prevention supervisor in a sense that vessels are stopped only in
a case of immediate dangerous situation in dense traffic.

The first task in TMS design is modeling of the traffic
system by using MRF,PN, which consists of disjoint sets of job
and resource places. The second task is structural analysis of
MRF PN, i.e. determination of simple and cyclic circular waits,

Trans. marit. sci. 2012; 01:22-34

critical siphons, and finally critical subsystems. To avoid first level
deadlocks, it is necessary to control number of vessels in every
critical subsystem. In Petri net formalism this can be achieved by
adding additional control places which block firing of particular
transition and restrict the number of tokens in critical subsystems.
For prevention of second level deadlocks one has to take care of
so called key resources, i.e. the supervisor must ensure that the
key resources are not the only available resources in the net.

The paper is organized as follows: section 2 reviews basics
of supervisory control and Petri net theory. Section 3 describes
P-invariant method of control places design. In section 4, a matrix
description of MRF1PN is presented and modeling of CWS with
MRF1PN is described. A matrix approach to deadlock prevention
supervisor design, using MRF PN, is shown in section 5. Finally,
a case study example of supervisor design for CWS, similar to
Panama canal, is given in section 6.

2. BASICS OF SUPERVISORY CONTROL AND PETRI NET

A process can be defined as a set of interdependent tasks or
jobs which are necessary to achieve a goal. In this paper, the main
goal is to achieve uninterrupted passage of vessels through CWS.
The supervisor has to ensure that the process does not get into
any of forbidden states and that it performs in accordance with
the given requirements (Charbonnier, et al., 2001).

The theory of DES supervisory control deals with the
problem of synthesis of the supervisor, which is connected to
the given process in closed loop, and which ensures the desired
behavior of the whole system. The theory of supervisory control
is described in (Boffey, 1982), (Overkamp & Van Schuppen, 1995),
(Vaz & Wonham, 1986), (Yamalidou, et al., 1996). The theory
originates from the language theory generated by the automata
and Petri nets, a useful tool for analyzing DES (Hopcroft & Ullman.
1979). Petri nets formalism is a graphical and mathematical tool
adapted to the modeling of the main features of discrete event
systems (Gallego et. al, 1996).

The basics of supervisory control can be described using
Fig 1. Suppose that the process G can be modeled as a DES with
the finite set of discrete states and events. Every task or job in
the process can be modeled as particular state. The sequence
of the jobs in the process G causes changing of the states and
generates set of events s. The behavior of process G, as a rule,
does not correspond to the specified process requirements
(process G, for example, may get into a so called deadlock state —
the state in which no more events are possible) and therefore it is
necessary to “modify” its behavior by introducing the supervisor
S.The supervisor S, which is also DES, is connected into a closed
loop with the process G. The task of the supervisor S is to monitor
generated events s from the process G and, if necessary, block
events in the process G which can cause forbidden state. In
other words, the task of the supervisor S is to restrict the set of
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events generated by the process G to the set of allowable events
¥ =5(s) . This ensures absence of unallowable forbidden states
in process G.

In this paper, we are using Petri net theory for modeling
process G, and designing appropriate supervisor S.The advantage
of Petri nets as compared to other DES modeling methods is
in their rich structure, which enables the analysis of numerous
characteristics of the system from the structure of the net itself,
and without having to analyze the whole discrete state space.
Place - transition P/T Petri net is a 6-tuple (Murata, 1989):

y=s(s) SUPERVISOR B
S <
Figure 1.
Process and PROCESS .
supervisor in > G
closed loop.
Source: authors.
Q=(P,T,1,0,M,m,) (M

where:

P={p,.p,,..p,} - set of places,

T={t,t,,..,t,} - set of transitions,

PNT=,

Ly : P*T —{0,1} - an input incidence matrix,
0,,m : TxP—1{0,1} - an output incidence matrix,
M:1,0—{1,2,3,..}-is a weight function,

m, - initial marking.

Places and transitions vePuUT are calling nodes and
denote states and events in the DES. Given any node v, let
ev and ve denote pre-set and post-set of v, i.e. the set of
nodes that have arcs to and from v, respectively. An available
resource or an ongoing job in DES is indicated by token in
respective place. Transition t €T is enabled at marking m(p) iff
Vpeeot,m(p)>w(p,t) (et isa set of input places to transition t
,and w(p,t) is weight of the arc between p and t). Transition
t that meets enabled condition is free to fire. When transition t
fires, all of its input places lose w(p,,t) tokens, and all of its output
places gain w(t,p;) tokens. In Petrinet Q with n transitionsand
m places, the incidence matrix A isan nxm matrix defined as:
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A=0-1 )

where elements a; and a; of O and I are:
a;j =w(p,t;) if (p;,t;)el and a; =0 otherwise,
a; =wl(t;,p,) if (t;,p,)€0 and a; =0 otherwise.

The matrices I (input matrix) and O (output matrix)
provide a complete description of the structure of a Petri net.
If there are no self loops epnpe=, the structure can be
described by incidence matrix A .The incidence matrix allows an
algebraic description of the evolution of Petri net:

m,,=m +A ¢ 3)

where:
A -incidence matrix,
o -firing vector.

The firing vector ¢ is composed of non-negative integers
that correspond with the number of times a particular transition
has been fired between markings m, and m,;.

A PN is said to be live if, no matter what marking has been
reached from the initial marking m,, it is possible to ultimately
fire any transition of the net by progressing through some further
firing sequences. A transition t e T is said to be dead at m if there
exists no m' e R(m) that enables it, with R(m) defined as the
set of markings reachable from m. A marking mis said to be
deadifno teT isenabledat m.A place p eP issaidto be dead
or deadlocked at m if m=m’'=0 forall m' e R(m). P invariant
corresponds to the set of places whose weighted token count
remains constant for all possible markings. P invariant P can be
found by solving equation:

A-P=0 4)

Siphon S is the set of Petri net places for which holds that
each transition having an output arc from S also has an input
arc into the S (eScSe). Trap T is the set of places for which it
holds that each transition having an input arc into T also has an
output arc from 7' (Te c eT ). Once the trap becomes marked, it
will always be marked for all future reachable markings. Once
the siphon becomes empty, it will always remain empty (Murata,
1989).

A reachability set or reachability tree shows the set of
all possible markings reachable from m, and displays every
possible state that can occur in the Petri net after firing all
transitions. It is possible to see some important PN properties
like boundness (no capacity overflow), liveness (absence of
deadlock), conservativeness (conservation of no consumable
resources), and reversibility (cyclic behavior) from the reachability
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Figure 2.

P/T Petri net

a) and its reachability
tree b).

Source: authors.

tree. An algorithm for calculating reachability tree is shown in
(Kezi¢, 2004).

Example:

A simple P/T Petri net with 6 places (circles) and 5 transitions
(bars) is shown in Fig.2 a. Reachability tree is shown in Fig. 2b.

Petri net in Fig 2a) is safe because the maximum number of
tokens in the places is 1, and is partially reversible because it is
possible to reach initial state m, after firing transitions {t,,t,,t.}.
Firing the t, from the state m; cause deadlock state m,. From
the state m, itis not possible to reach any other state.

The net in Fig 2 is not live. There are no place invariants in
the net. The incidence matrix A of Petri net in Fig. 2 is:

1 -1 -1 -1 0 O
o 1 1 0 -1 0
A={0 0 1 1 0 -1
o 0 0 1 0 O
-1 1 0 0 1 1

3. P-INVARIANT BASED CONTROL PLACE
CALCULATION

Petri net model of a process, so called Process Petri net
(PPN), may contain forbidden states. These states can be avoided
by using control places, which must be added and connected
to the PPN. These control places form Supervisor Petri net
(SPN). P-invariant method for control place calculation is one of
techniques for SPN design. Short overview of this technique is
shown in this paper. More can be found in (lordache & Moody,
2000).

Suppose that process G is DES and is modeled by a PPN
described by process incidence matrix A=la,]

ijAnxmp®

Trans. marit. sci. 2012; 01:22-34

[cNoloNoNoNe)

The supervisor S, in the form of SPN, prevents occurrence of
forbidden states M, , by applying constraints to the set of all
reachable states of PPN. SPN can be described by supervisor
incidence matrix A =[a; ], -

To connect process G and supervisor S in closed loop (Fig 1), SPN
and PPN connect together and form a new Composite Petri net
(CPN) without forbidden states.

The CPN incidence matrix A, =[d;],n,.mg describes a topology
of composite Petri net. Each supervisor control place defines
a constraint over the set of reachable states of the PPN. The
constraint can be expressed in the form of linear inequality:

m

D Lm(p,)<f (5)
i=1

in which:

m(p;) - number of tokens in place p; ,

I.p -integer constants.

The set of inequalities (5) can be transformed into matrix
equation:

L-m,+m =b (6)

in which:

L - constraints matrix g, xm,,

b -vector m_x1,

m, -marking vector of PPN m_x1,
m_ - marking vector of SPN m_x1.
g, - number of constraints.

Note that the number of control places m, must be equal
to the number of constraints g,,so0 g, =m,

P invariant P, defined by relation (4), must satisfy the
requirements of equation (6) so we can calculate supervisor
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incidence matrix A, and supervisor initial marking m_, as:

A=-A-I 7)
m,=b-L-m, (8)
in which:

m_, - SPNinitial marking,
m,, - PPN initial marking.

Matrix A, and vector m_, completely determine initial
marking of control places, as well as the connection between
each control place and other places of PPN.

The complete CPN design is partitioned in the following
steps:

1. Determine a PPN. From the PPN it is possible to define process
incidence matrix A =[a,],,,,, and m,, ,

2. Define the set of constraints of type (6) in order to reduce the
set of reachable markings to allowed states,

3. Calculate A, and m,, from equations (7) and (8),

4. Design a CPN from the composite incidence matrix A, . Check
the set of reachable markings.

5. If there are forbidden states in CPN, go to step 2.

4. MODELING CWS WITH MRFPN

Deadlock prevention supervisor design begins with the
traffic system modeling by using MRF1PN, which is a subclass of
P/T Petri net specially designed for analysis of multiple re-entrant
flowlines flexible manufacturing systems (MRF system).

4.1 MRF, Petri net

In the MRF PN, each part type keIl is characterized by
predetermined sequence of jobs J = {Jf,Jf,..., J } , with at least
one resource for each job (L, is the number of jobs for particular
part type k). Let R denote the set of system resources, with
each reR a pool of multiple copies of a given resource. Places
P are divided in the MRF PN as P=RUJUJ, UJ,  with R,
J,. ). and J as the set of places respectively representing
the availability of resources, units arrivals and finished units,
and J as the set of places representing the ongoing jobs. The
set of transitions T can be partitioned as T=u,_,T*, where
TE={tf byt with tf=eJf=Jf e, for ig{lL}; while
ty=eJi=Jse and tf  =eJi, =J o Transition t is said to be
job (resource) enabled if m(et"J)>0 and m(etR)>0. For
any reR, define the job set J(r) as the set of jobs using r, and
resource loop L(r)=rwJ(r). Given a set of resources QcR,
define the job set of Q as J(Q)=u,,J(r). We denote R(J}) as
the set of resources used by job J¥.

MRF PN satisfies following conditions: () VpeP,
epnpe=T; (i) Vkell, tfenP\J=@ and et/ NP\J=D;

doi: 10.7225/toms.v01.n01.004

(iii) VJf e, [RUD[=1and RUN=RU); (V) VUf e, |Jf o =1
(V) Vifeld ,|ot,." mj|s1 ; (vi) VreR, |J(r)|21 . This means that
(i) there are no self loops, (ii) each unit-path has a well defined
beginning and an end, (iii) every job requires one and only
one resource with no two consequent jobs using the same
resource, (iv) and (v), there are no choice jobs and no assembly
jobs, (vi) there are shared resources. In MRF.PN, for any reR
, Jr)=reenJj=eernJ and R(Jj)=eeJiNR=JeenR For
any two r,r,eR, r is said to wait r, denoted L=, if the
availability or r; is a immediate requirement for the release or
L, ie, erNrexd, or equivalently, if there exists at least one
transitions teer,Nr; e,

Any set of resources is called circular wait CW, ifamong the
set of resources r,r,,..,I, exist wait relations among them such
that r, >r, >..—r, and r, —>r,.CW relations are characteristic
among shared and nonshared resources in MRF PN and contain
at least one shared resource. Simple circular wait (SCW) is
composed of different resources while cyclic circular wait (CCW) is
composed of unions of nondisjoint simple CWs. Deadlock in the
MRF PN is connected with the system condition called circular
blocking CB, which is a consequence of the existence of circular
wait relations CW among resources in the system. A CW Cis said
to be in CB if (i) m(C)=0; and (ii) for each reC, Vp e J(r) with
m(p)#0, pecCe . Avoiding CB is necessary but generally not
sufficient for deadlock-free dispatching policy.

To prevent deadlock in MRF PN we must first avoid CB
conditions, which are closely related to the critical siphon. A critical
siphon S is a minimal siphon that does not contain any resource
loop. The next step is to find sets of job places, so called critical
subsystems J,(C), ACW Cisin CBatany m, €R(m) if and only if
particular critical siphon becomes empty (m(S.) =0 ). The critical
siphon is empty if and only if m(J,(C))=m,(C); or equivalently, to
avoid deadlock we must ensure that the m(S.)=0 by applying
constraint m(J,(C)) <m,(C) to the set R(m,). The token sum
in the critical subsystem J,(C) must be limited above value
m,(C)—1.To achieve this, we must connect control places to PPN
which form P-invariant with critical subsystems J,(C) .

The deadlock which occurs due to improper “loading” of
critical systems J,(C) is called first level deadlock. The system
for which avoiding CB is a necessary and sufficient condition for
avoiding deadlock is so called regular system. Regular systems
contain only first level deadlocks. The above is not true for
irregular systems. The irregular system contains a key resource.
It must be noted that when system contains a key resource, the
system may have so called cyclic circular wait relation CCW, that,
in particular circumstances, could lead in so called second level
deadlock. A second level deadlock is a state that is not currently
a deadlock, but leads to a deadlock after the next transitions. To
avoid second level deadlocks, one must find key resources and
apply such control policy that key resource does not remain the
last available resource in CCW.
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Figure 3.
MRF1PN class of Petri net.
Source: authors.

This paper focuses on the design of a deadlock prevention
supervisor for CWS system which contains only first and second
level deadlocks. However, there are other systems with higher
level deadlocks, and the deadlock free supervisor design for such
systems is presented in (Lee & Tilbury, 2007)

Example:

Fig 3. which shows MRF PN with one input and one
output place J, =p, and J,, =p,. There is a set of job places
J=1{p,.p;,p,.Ps}, a set of resource places R={r,r,,r,}, one SCW
C={r,r,r} and one critical subsystem J,(C)={p,,p;,p,} .Initial
marking of SCWis m,(C)=3.

Matrix A, and m,, of PPN (MRF PN in Fig 3 without c,
) are:

1 .10 0 0 0 0 0 -1
01 -10 0 0 1 0
A,=[0 0 -1 0 -1 1 0
000 1 -10 0 -1 -1
000 0 1 -10 0 1

m,=[4 00000 11 1]
To avoid deadlock, one must apply constraint
m(p,)+m(p;)+m(p,) <2, hence:
L=[o0 1 1 1.0 0 0 0 0], b=[2].
By using (7) and (8) it is possible to calculate control matrix A,
and m:
A=[1 0
m,, =[2]
From A,=[1 0 0 -1 0] itis clear that SPN has
control place ¢,, with one input arc from t, and one output
arc to t,. Control place ¢, maintains the number of tokens in
the critical subsystem to maximum 2. It should be noted that
the system in Fig 3. is regular as there are no key resources and
second level deadlocks.

o -1 0f

Trans. marit. sci. 2012; 01:22-34

One way to calculate supervisors for complex systems is to
describe MRF, PN by system matrices. There are two sets of system
matrices: F,,F,,F,,F, and S,S,,S,,S, . Matrices F capture
conditions that must be fulfilled before firing of transitions, while
matrices S are responsible for actions after firing of transitions. A
number of rows of F,,F,,F,,F, define the number of transitions,
while the number of columns defines the number of input
places, jobs, resources and output places respectively. A number
of columns of §,,5,,5,,S, define the number of transitions,
while the number of rows defines the number of input places,
jobs, resources and output places respectively. Each entry (f),
in the resource-requirements matrix F, is associated with an arc
connecting a place, representing resource availability, with the
corresponding transition; each entry (s,); in the resource-release
matrix S, expresses the connections between transitions and
places that hold tokens when resources are idle. Correspondingly,
eachentry (f,),; and (s,), ; in job-sequencing matrix F, and job-
start matrix S, represent arcs connecting transitions and places
associated operations executed by resources. The input matrix
F, portrays output arcs from input places, while output matrix
S, depicts input arcs to output places. Since we assume that
input places are source places (places with no input transitions)
and output places are sink places (places with no output
transitions), matrices F, and S, are null matrices, F, =S, =[0].
As aresult, PN input and output incidence matrices I and O can
be obtained from the system matrices:

I=[F, F, F F|=F 9)
o=[s] s s] s;]=5 (10)

System matrices F,,F,F, F and S,S,S, S, can be
derived directly from the MRF PN.
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5. MATRIX APPROACH OF DEADLOCK PREVENTION
SUPERVISOR DESIGN USING MRF,PN

The procedure for finding deadlock prevention supervisor
for PPN can be divided in eight steps:

Step 1: Find all resource loops L(r) via computing their
covering binary P-invariants. The binary basis for P-invariants is
given by the columns of the matrix P:

7(57 7,:—V)71 (S“T 7',:— )71

P=| at (11)
I

rxr

where:

1., - identity matrix with r resources in the system

Matrices E, and E are formed by deleting rows that
correspond to the terminal transitions. Matrices §, and S, are
formed by deleting columns that correspond to the terminal
transitions. Terminal transition have outputarcto J , .

Step 2: Find wait relation matrix G, , all SCW and CCW. Wait
relations are captured by the wait relation matrix:

G,=S,®F (12)

Where matrix operation ® is defined in and/or algebra, i.e.
standard addition and multiplication of matrices elements are
replaced by the logical “and” and “or”, respectively.

Having obtained matrix G, , there are standard efficient
techniques of polynomial complexity, such as string algebra, for
identifying matrices C and @ .From C_ ., .,ccp, itis possible to
determine all C;, and from @, cw.can) it is possible to detect
which SCW-s are involved in particular CCW. Columns of matrix
C which contain non shared resources are denoted by vector
C; ,and those containing shared resources are denoted by vector
C_; (Bogdan, et al., 2006).

Step 3:Find critical siphons matrix S, and critical subsystem
matrix J,(C) by using equations:

| L ®S, ®F Ac] F OF,

G

S (13)

C.

i

J,(C)=P®CAS, (14)

Where matrix operation A denotes element-by element
logical “and” operation.

Columns of matrix S are critical siphons, and column of
matrix J,(C) are critical subsystem.

The DES modeled by MRF PN can be regular or irregular.
For regular system, only condition for deadlock free policy is that
the token count in the critical subsystem must be controlled to
ensure the system stability in sense of deadlock. If the system is
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irregular, than the second level deadlock can arise, and one must
find key resources, which can be done by using next step.

Step 4: Key resources can be identified by analyzing
interconnections of SCWs and their siphons. To confirm the
existence of key resources, one must determine presence of CCW
loops. These structures specify a particular sharing among circular
waits, and are a requisite for the existence of key resources. To
find CCWs among all CWs in the system, one must calculate C,, :

Cy = (Ts: ®T;c ) /\(TS': ®Ts+c) (15)
where:
T, = (v:‘ ®S,-v] ®S, AV ®er) - is matrix containing

transitions which decrease token counts in every critical siphon
and

T, = (v:c ®S, -V ®S, AV ®F,,T) - is matrix containing
transitions which increase token counts in every critical siphon,
v, - critical subsystems matrix.

When C,, =[0] the system is regular, otherwise an
element Cg,(i,j)=1 indicates that C; and C; form a CCW.
Obviously €, is symmetric matrix.

To identify the key resources we must apply the following
straightforward matrix formula:

Recw :(FIT®T;CW)/\(ET®TC-CW) (16)

where:
Toew = (Ts"c ®CCW)ATS"c - matrix containing transitions
which decrease token counts in CCWs
cew :(Ts'c ®CCW)ATS"c - matrix containing transitions
which increase token counts in CCWs
Matrix Ry, provides key resources which are shared with
other CWs in one or more CCW. If this matrix is zero, there are no

key resources in the system.

Step 5: To avoid first level deadlock, one must define a
set of constraints of type (5) to ensure that the token count in
each critical subsystem J (C) remains below m,(C)-1. Using P
invariant method (section 3), calculate a control place for each
J,(C) and add to PPN to derive CPN.

Step 6. After identifying all key resources in step 4, one must
find all second level deadlocks in the CPN derived in step 5. These
second level deadlocks arise when one or more key resources
become last available resources in the net. To find second level
deadlocks, one must calculate reachability tree (Kezi¢, 2004).

Step 7: To avoid second level deadlocks in step 6, the
constraints of type (5) must be applied to the CPN. The new
control places can be calculated using P-invariant method
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described in section 3 and added to Petri net to derive final CPN
for irregular system.

Step 8: Find reachability tree of the CPN derived in step 7.
If there are new deadlocks go to step 5, otherwise the algorithm
ends and final deadlock free CPN is found.

6. DEADLOCK AVOIDANCE IN WATERWAY WITH
MULTIPLE LOCKS AND CANALS - CASE STUDY

This chapter deals with a supervisor design of the CWS
(Fig. 4). This example will clarify the theory presented in previous
sections. The presented case study example is very similar to the
Panama canal. However, the above theory is applicable for more
complex systems.

The CWS in Fig.4 connects two oceans, and consists of 2
canals (Cl,,Cl,), 3 double locks (L,, L, , L, ) for lifting or lowering
the vessels, 2 lakes or basins (B,, B, ). Lake B, is above sea level,
and lake B, is above water level of B,.The vessels in direction A
are moving thought the C/,, liftin lock L,, move and wait for the

DIRECTION B

—
LOCK 3 CANAL2
=
<O
<O <o <O
— —
Figure 4.
W Complex waterway
system.
Source: authors.

availability of the lock L, inthe lake B,.Then liftin the lock L, to
the level B,, move toward the lock L, and lower to the sea level.
The procedure for direction of B is inversed. The vessels can move
through the CWS using their own propulsion, tugboats or towing
vehicles. All canals, locks and basins represent resources of a
CWS.The vessels in both directions share canals C/ and basins B
All locks L are one, two or three stages double locks with one
side for direction A, and the other for direction B.

Number of vessels in resources (capacity of resources) is, as
a rule, limited due to the various reasons (numbers of available
tugboats, weather conditions, water and sea conditions etc).
If a particular resource is occupied in a moment of time, and
if there are vessels waiting to use them, then these vessels
wait for the availability of the occupied resource at the exit of
the resource where they are in the moment of time. When the
resource becomes available, it is occupied by awaiting vessels.
The capacities Cap(r) of canals and basins are Cap(Cl,,Cl,)=4,
Cap(B,)=5, Cap(B,)=10. The capacities of locks in direction
A are: Cap(L)=2, Cap(L,)=1, Cap(L;)=3 (same capacity in
direction B).

2 (9
P1 Py Ps
® 0 3

Figure 5.
Process Petri net of CWS.
Source: authors.
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The first step which must be taken is to make MRF, PN model
of CWS. Figure 5 shows PPN of CWS, and Table 1 describes places
belonging to PPN. Tokens in input places {p,,p,,} represent the
vessels waiting for entering the system, and the tokens in the
set of output places {p,,p,;} represent the vessels leaving the
system. The set of all places that represent jobs in the system (the
number of tokens in a job place represent the number of vessels
in particular resource) are {p,,...p,,}, and the set of places that
represent availability of resources is {r,...r,} ( the number of
tokens in a resource place represents the capacity of particular
resource).

Table 1 shows description of the places p, in the PPN (Fig.
5), their initial marking m,(p;) , and time T; in hours associated to
the places (simulation in Fig 7, 8). Places {p,,... py,,,1,,1;} describe
moving in direction A, places {p,,,... P;g: ;. 15,1} describe moving
in direction B. Places {r,,..,r,,} are shared resources.

There are two problems that must be solved. The first
problem is a conflict, and the second problem is deadlock. The
conflict arises when vessels from both directions try to occupy
the same shared resources {r,,..,n,} with limited capacity. In
this situation the 4 pairs of transitions (t,,t,; and/or t,,t,, and/
or t,t, and/or t,,t;) can be in conflict (both transitions are
enabled at the same time). A conflict free supervisor disables
one of the transitions in conflict. Firing both of the transitions in
conflict cannot occur simultaneously.

The second problem is how to design the deadlock free
supervisor. The supervisor is required to be the maximally
permissible i.e. not hindering the passage of the vessels. To
achieve this we must apply matrix approach described in section
6. Here are the results:

Step 1: The Pinvariants can be calculated applying (6). There
are 10 P-invariants in the net: P, ={p,,r}, P,={p., 1}, P, ={p,,n}
P4:{p12,l’4}, P5:{p14,r5}, P6:{p16,r6}, P7={p2,p17,r7},
Py :{p4'p‘|5’r8}' Fy ={p6,p13,r9}, Py :{psrpwrm}

Step 2: Applying (12) and string algebra we can find 3 SSW,
C ={nr.nr}, G =}, GG={nn.rmn}, and 3 CCW:
C4 :C1 +C2 :{ﬂ:fz:rsffer’wrs:fg} ’ Cs :Cz +C3 :{rz,r3,r4,r5,r8,r9,rm} ’
C=C+ G+ G ={nn,n, 0 0,0 g Ty ol

Step 3: By applying (13) and (14) it is possible to find all
critical siphons and critical subsystems.
There are 6 critical siphons:

Sc] ={h. 1.t P P17}

Sc2 =0, 115115, Pss Prs}

Sc3 =10, 15. 10, Pg, P15},

Sc4 =R 0l I 1y 1 D Prrd

Sc5 =610 5 I g1 Fio s Pa s Prs}

Sc(, =Rl Il 1 gl s o s Pao Py}

and 6 critical subsystems
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Table 1.

Description of the PPN in Figure 5.
Source: authors.

b, Description mo (p,) T, [h]
{p} Waiting for Cl, 20 0
{p} Vesselisin Cl, 0 0,9
{p,} Vesselis L, 0 0,784
{p,} Vessel isin B, 0 0,78
{p} Vesselisin L, 0 0,39
{p Vesselisin B, 0 3,77
{p,} Vesselisin L, 0 1,69
{pg Vessel isin Cl, 0 0,9
{p,} Passed CWS 0 0
Py Waiting for Cl, 20 0
{p,} Vessel isin Cl, 0 0,9
{p,} Vesselisin L, 0 1,69
{p,} Vesselisin B, 0 3,77
{p,} Vessel is in L, 0 0,39
{p,s} Vesselisin B, 0 0,78
{p,g Vesselisin L, 0 0,784
{p,} Vessel isin Cl, 0 09
{p,g Passed CWS 0 0
{r1} L is available 2

{r} L, is available 1 0
{r} L, is available 3 0
r} L, is available 3 0
{r} L, is available 1 0
{r} L, is available 2 0
{r} Cl, is available 4 0
{r.} B, is available 5 0
{r} B, is available 10 0
{r. .} Cl, is available 4 0



Figure 6.
Final Composite Petri net of CWS
Source: authors.

Jo, ={P,/P3:Pr5:Pr6} s

Joz ={P4Ps,P13:Ps},

J03 ={Ps:P7:P1: P}

Jo4 ={Py/ P51 Pr31s Prs}

J05 ={Pyres Py P11 Prad /
Jo, =APyses P71 P11 P} -

Step 4: To check if the system is regular, matrix C,, must
be calculated by applying (15). The system is irregular €, #[0]
From R, . by applying (16), it is possible to see that the key
resources in the system are r, and r, (B,and B,).

20 "
— b
8 ==Pao
......... p9 I
——- P18
" |
C
Q ]
v
[¢]
= aTall ke M e e =
s
S}
d 3|
c e
: ]
. . . . . .
0 5 10 15 20 25 30 35

Time [h]

Figure 7.
CWS without supervisor.
Source: authors.
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Step 5: The initial markings of CWs are my(C,)=13
my(C,)=17, my(C,)=20, my(C,)=25, my(C,)=27 and
my(Cs)=35. To avoid first level deadlock we can calculate 3
control places (S,, S, and S;) for controlling J, ,J, , J,, - By
applying constraints m(J,)<m,(C)—1 it is possible to calculate
my(s,)=12, my(s,)=16, my(s;)=19. We are adding control
places S,, S,and S, to the PPN (large circuits in Fig 5). There is
no need for controlling J, , J, . Jg, -

Step 6: To ensure the absence of second level deadlock, the
supervisor has to take care of the availability of key resources r,

no. of tokens

0 3 10 15 20 25 30 35

Figure 8.
CWS with supervisor.
Source: authors.
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and r, in the way that each of the resources and both of them
must not remain last available resources in the system. From the
reachability tree one can find three deadlocks which occur in
case of:

m(pz +P;tP; +p14):m(r1 +rE+n +I’9)

m(p4+p5+pﬂ+p12):m(r2+r4+r8+rm)
m(pz+p3+p11+p12):m(rl+r4 +I’7+I’10)

Step 7: To avoid second level deadlocks in step 6 one must
calculate additional control places s,, s, s, using the constraints:

Control place s, :
m(pz +P;+ P +p14) Sm(ﬁ It ""’9)_-I

Control place s :

m(p, +ps+ Py, +p,)<Smln +r,+r,+n,)—1

Control place sg:
m(pz +p;+ Py, +p12)Sm(r1 +rt+n ""’10)_’I

The initial markings are my(s,)=16, my(s;)=12,
m,(s;)=12 can be derived from (8). New control places s,, s,
and s, are added to the PPN.

Step 8: There are no new deadlocks in reachability tree of
the CPN derived in step 7 and the algorithm ends. In total, six
control places are added to the PPN to derive deadlock free CPN
in Fig 6.

The deadlock prevention supervisor for CWS is verified
using computer simulation and P-timed Petri net, in which
time is associated to the particular places (see Table 1). Fig 7
and Fig 8 show number of vessels in input and output places
{P1:Ps:Pro: P11} - First buffer first served control policy is applied,
and maximum number of vessels in both directions passing
through the CWS. Graph in Fig. 7 shows number of vessels in CWS
without supervisor (deadlock occurs in critical system J, , 15 h
after beginning of simulation). Fig 8 shows a deadlock free CWS
with supervisor. All vessels passed CWS in 31 h.

doi: 10.7225/toms.v01.n01.004

7. CONCLUSION

This paper shows a straightforward matrix based method
for calculating conflict and deadlock prevention supervisor using
MRF PN class of Petri net and P-invariant method for control
places design. To achieve this, the first step is to make a suitable
Petri net model of complex waterway system.Then, the structural
properties of the Petri net, like P-invariants, circular waits, critical
siphons and critical subsystems are investigated. The authors
propose the addition of control places to the Petri net, which
forms a supervisor. Conflicts and the first level deadlock can be
avoided by adding control places, which disable firing of particular
transitions and limit the number of vessels in critical subsystems.
The second level deadlock can still exist if the system is irregular
and if it contains so called key resource, and the existence of key
resources must be checked. To avoid the second level deadlock,
the supervisor must take care that one or more key resources
would not be the last available resource in the net. The authors
propose the novel method for second level deadlock prevention
in case of more key resources. The calculated controller is verified
using a P-timed Petri net model and computer simulation by
using Matlab environment. The proposed matrix based method
of supervisor design is not time consuming, and is suitable for
design of complex traffic management system and can be easily
implemented by men or by traffic lights. Future research will be
focused on deadlock analysis and avoidance of systems with
nondeterministic job routing.
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APPENDIX: LIST OF MATRICES

i
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Cutting-edge Mathematical Tools
in Processing and Analysis of
Signals in Marine and Navy

lgor Vujovié¢, Josko Soda?, Ivica Kuzmanic¢?

Signal processing plays a pivotal role in information
gathering and decision making. This paper presents and
compares different signal processing techniques used in marine
and navy applications, primarily based on using wavelets as
kernel. The article covers Fourier transform, time frequency
wavelet based techniques such as bandelets, contourlets,
curvelets, edgelets, wedgelets, shapelets, and ridgelets. In the
example section of the paper, several transform techniques are
presented and commented on the harbour surveillance video
stream example.
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1. INTRODUCTION

Modern electronic equipment such as GPS, radar, electronic
charts, autopilot, alarm systems, automatic control systems
regularly uses some sort of signal processing and analysis
techniques. Signals can be divided in different sets such as
stationary or non-stationary, periodic or aperiodic, deterministic
or stochastic. They contain information in time, frequency and/
or any other spatial domain. Classical approach of extracting
information from a signal is to transform the signal from the
original domain, usually time domain, to the transformed
domain, usually frequency domain. Frequency information of a
given signal is usually compressed or embedded into the signal
and could be extracted by applying one of the feature extraction
techniques. Due to the fact that most of nowadays signals are
of nonstationary and stochastic nature, and depending on the
application, applying Fourier based techniques for signal analysis
is not efficient. Therefore, novel mathematical tools were needed
and have been proposed.

Area of image processing and analysis had rapid
development in many applications in last decade - so as in the
marine. Image processing and analysis play important role in the
cutting-edge applications, such as in security, contra-terrorism,
cargo flow, smuggling of narcotics, people (trafficking) or other
goods, etc.

Among novel transforms, which are covered in the article,
are wavelet-inspired transforms.

The paper is organized as follows. The Second section
presents foundation of wavelet transforms chronologically, and
various implementations. Also a Short Time Fourier Transform is
presented as an introduction to time-frequency wavelet based
techniques. The third section introduces and compares novel
time frequency techniques based on wavelet kernel, such as
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edgelets, curvelets, contourlets, bandelets, wedgelets, chirplets
and grouplets. Wavelet based time frequency techniques
introduced in the second and third sections are applied, on
real time port surveillance video stream, in the fourth section.
Appropriate comments are given and there is a conclusion in the
last section of the paper.

2. WAVELET BASED TIME FREQUENCY ALGORITHMS, A
BRIEF INTRODUCTION

Fourier transform (FT) is a standard tool in many signal

processing applications such as radio communications. FT is
defined by (Proakis and Manolakis, 2007):
F(o)= [ f(t)e " dt =|F(e)]-e"" (M
where a f(t) is an observed signal in the time-domain, F(®)
a spectrum of the observed signal. For a given frequency, o,
equation (1) measures how much sine wave at frequency @ is
comprised in the observed signal f(t).The greater the value of a
|F(a))| ,frequency @ considerably contributes in the spectrum of
observed signal f(t).

However, in real applications non-stationary signals,
whether periodical or non-periodical, are the most common
signals obtained from measurements and systems. It is well
known fact (Strang and Nquyen, 1997; Antoniou, 2006) that FT is
not appropriate tool for analyzing non-stationary signals since it
loses information about time domain. Therefore, new transforms,
which compute time and frequency domain at the same time,
are proposed.

Historically, Short Time Fourier Transform (STFT) or
Windowed Fourier Transform (WFT) has been the first linear time-
frequency transform proposed (Wickerhauser, 1994; Strang and
Nquyen, 1997). It is defined by:

STFT? (z,0) = [[f(0)-

t

W(t—7)]-e™dt (2)

where a STFT of a signal f(t) is computed for each window
centred ata t =7, at @=aw, frequency, which is called localized
spectrum. A-W(t—z) is referred to as windowing function or
analysis window. An expression e is referred as FT kernel.
STFT segments analyzed signal into narrow time intervals, which
are narrow enough to be considered stationary on the interval.
After that Fourier Transform is applied on each segment, (Gabor,
1946; Polikar, 2002).

In order to depict basis functions of time-frequency
transform a time-frequency plane is proposed (Herley at. al.,
1993) which is also called tiling or time-frequency tiling. The
time-frequency plane of a particular basis function designates
the region in the plane which contains most of that function’s
energy, which is shown in Figure 1.

doi: 10.7225/toms.v01.n01.005

a) b) c)

Figure 1.

Tilling of the time-frequency plane for:
a) FT, b) STFT, c) wavelets.

Source: authors.

In a time-frequency plane, segments of the signal f(t) have
a time spread, denoted as At,

At= [ ¢ |f(e) dt (3)
and frequency spread, denoted Aw,

Ao = I o’ ~‘F(a))‘2 do 4

Then, the well-known uncertainty principle, i.e. Heisenberg
principle (Wichmann, 1988), imposes the following lower bound
on the product of time and frequency spreads:

At? - Aw® > % (5)

Figure 1a shows time-frequency tiling for Fourier Transform.
Since sine waves which are basis function for FT, have infinite
compact support in time axis and ideal frequency resolution
in frequency axis. Therefore horizontal strips represent time-
frequency tiling. Figure 1b shows time-frequency tiling for Short
Time Fourier Transform. Due to the existence of window function,
W(t—7), there is a compact support in time axis and in frequency
axis, therefore time-frequency tiling is presented with squares. In
order to extract some features from the analyzed signal, some
applications require an adaptable window function, W(t—7), for
which STFT is not suitable. In order to overcome aforementioned
problem, a Wavelet Transform is proposed (Daubechies, 1992). It
can be defined as follows.

Definition 2.1. Let y(t)eL,(R) be the wavelet in the time
domain and ¥(w) the same wavelet in the frequency domain. If
and only if exists the integral:

( ]dt ) ©)

CWT,(a,b)= \/,j

=(p,, (), F(1))
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the following rules apply:

1° [p(t)dt =¥(@=0)=0
2° Translated (which is presented with parameter b) and
scaled (which is presented with parameter a) function of (t)

is described as y,,(t)= ! y/(ﬂj where a, beR and

TG

a#0.Function w(t) is called mother wavelet, and w[ﬂj is
a

dilated version of mother wavelet at given scale a. In practical
applications, scale parameter is always a<1.

3° Normalization rules apply: |y, (t)] =]y (t)] and

4° Then the CWT satisfies the sufficient and necessary
conditions and it is called Continuous Wavelet Transform (CWT)
(Kingsbury and Magarey, 1997).

Wavelets w(t) can be considered as band pass filters
(Vetterli and Kovacevi¢, 1995; Rioul and Vetterli, 1991).

Figure 1c shows time-frequency tiling for Continuous
Wavelet Transform. Since wavelets are compactly supported in
both axes, an adaptable window exists in time-frequency plane.
At high frequencies there is good localization in time, and at
low frequencies there is good localization in frequency (Mallat,
1999). It has to be pointed out that the area of time-frequency
window is always constant so Heisenberg’s uncertainty principle
is preserved.

In order to use Continuous Wavelet Transform with
computer and in order to ensure convergence of CWT algorithm,
sampling of coefficients is needed (Kingsbury and Magarey,
1997). An algorithm obtained by sampling coefficients of CWT
transform is known as Discretized Continuous Wavelet Transform
(Christopher and Walnut, 2006).

If the wavelet equation

1 t-b .
(2]
\/H a

discretized by choosing coefficients of the scale, a, and the
translation, b, to form a dyadic pair, (Vetterli and Kovacevic, 1995),
a discretized version of wavelet equation is obtained:

v, =27y t—n) )

Then eq. (6) becomes:

:\2\’% Tf(t)-l//*(f%-t—n)dt: .
=(fO.p,,,(0)

which is known as Discretized Continuous Wavelet Transform.
It is well known that in practical applications, function f(t), from
Eqg. (6), cannot be described analytically, therefore solving an
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Figure 2.
Wavelet decomposition of the signal (Misiti et al, 1997).
Source: authors.

integral (6) is time consuming at best, or even impossible. In
order to overcome aforementioned problem a new transform is
proposed, Discrete Wavelet Transform (DWT).

DWT overcomes problem of computing CWT coefficients,
and it is suitable in fast computer algorithms. Moreover, since
DWT algorithm converges rapidly, it is suitable for real time
applications.
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Historically, two groups of authors, in late 20" Century,
proposed techniques for computing DWT coefficients. First group
of authors (Vetterli and Gall, 1989) proposed Multiresolution
Signal Analysis (MRA) technique or pyramidal algorithm. Second
group (Crochiere et al, 1975; Crochiere and Sambur, 1977)
proposed subband coding algorithm. Pyramidal algorithm
is especially suitable and widely used in image processing
applications (Mallat, 2009). Relationship between MRA and
wavelet analysis are investigated and presented by Mallat (Mallat,
2009) and Daubechies (Daubechies, 1992).

Foundations of Discrete Wavelet Transform are based
on Multiresolution Analysis and Filter Bank Theory (Strang and
Nquyen, 1997).

A subband coding algorithm is the fast algorithm that
computes discrete wavelet coefficients, and it is based on filter
banks.

In order to implement filter bank theory with MRA
introduction of a scaling function, ¢(t), is proposed (Strang and
Nquyen, 1997). Scaling function, ¢(t) , is defined as follows:

N
#(t) = 22 -h(n)-#(2t —n) 9)
k=0
where a h (n) are coefficients of a low pass half band filter.
Equation (9) is known as dilation equation (Vetterli and Kovacic,
1995). Relationship between wavelet equation and FB theory is
given with the following equation:

(t)=) 2-d(n)-$(2t —n)
v ; ’ (10)

Value of d(0.8), Real Wavelet Transform

where ad (n) is coefficients of a high pass half band filter. Equation
(10) is known as wavelet equation (Vetterli and Kovaci¢, 1995).
Figure 1 shows decomposition of a signal, S, at three
levels, applying subband coding algorithm (Misiti et al.,
1997). After a signal S is passed through the filter bank, which
consists of two filters, half band low pass filter and half band
high pass filter, and then applying downsampling procedure, a
coefficients of approximation, cA1, and a coefficients of details,
cD1, are obtained, at the first level of decomposition. It has to
be pointed out that with applying aforementioned procedure,
coefficients cA1 and cD2 are halved with respect of total
number of coefficients of analyzed signal S. At the second level
of decomposition, approximation coefficients cA1, are passed
through filter bank and then downsampled, which produces
approximation and details coefficients, cA2 and cD2. cA2 and
cD2 coefficients contain exactly half of the total number of cAT.
At the last level of decomposition, cA1 coefficients are passed
through filter bank and then downsampled, which produces cA3
and cD3 coefficients at the third level. As previously, coefficients
cA3 and cD3 contain half of the total number of cA2 coefficients.
Wavelet decomposition algorithm is also known as logarithmic
signal decomposition algorithm (Christopher and Walnut, 2006).
Described procedure has one potential drawback, in order
to be able to assemble algorithm, you need to have an extensive
knowledge about Fourier analysis and filter bank theory, since
all programming is required to be done in frequency domain.
In order to avoid frequency domain, Wim Sweldens proposed
Second Generation Wavelet, SGW (Sweldens, 1998). His algorithm

Id(0,8)1, Dual-Tree Complex Wavelet Transform
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Figure 3.

Edge detection by: a) DWT, b) dual-tree CWT.
Source: authors.
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is programmed entirely in time domain and is known as lifting
scheme (Jansen and Oonincx, 2005).

DWT exhibits four main flaws: oscillations, shift variance,
aliasing and lack of directionality which are especially emphasized
in image processing. It is well known that wavelet functions
have zeroed mean. Therefore, the shape of the wavelet function
is oscillating and wavelet coefficients can gain either positive
or negative value. By applying the DWT results in weak edge
definitions of the observed signal, and smear edge effect could
be produced, in discontinuity localization. Figure 3 illustrates the
edge detection by applying DWT and CWT transform in the same
image. Figure 3a shows position of DWT wavelet on the edge
of an image. Since wavelet has zeroed mean it oscillates on the
edge, and results in smear edge effect which is presented in the
analysis image. Figure 3b shows position of CWT wavelet on the
edge of an image. Since the coefficients of CWT are only positive,
edges of the image are more emphasized.

Shift variance presents the problem in interpretation of the
signal since it greatly perturbs the wavelet coefficient oscillation
pattern around singularities. Shift variance also complicates
wavelet-domain processing since algorithms must be made
capable of coping with wide range of possible wavelet coefficient
patterns caused by shifted singularities (Selesnick et al., 2005).

When DWT transform is applied, at each level of signal
decomposition, coefficients are computed by applying non-ideal
low-pass and high-pass filters and then they are downsampled,
which results in substantial aliasing. Since in real application
some of the thresholding, filtering or quantization follows, it
is impossible to obtain perfect reconstruction, which leads to
artefacts in the reconstructed signal. Lack of directionality is also
presented in higher dimensions. While Fourier bases functions
are highly directional plane waves, a wavelet function lacks
directionality. Non-directionality presents a problem in advance
image processing and analysis applications, such as finding
edges and ridges. It has to be pointed out that Fourier basis does
not suffer from the same problems as wavelets.

To overcome mentioned DWT problems, and with Fourier
transform as guidance, a complex wavelet are proposed
(Selesnick et al., 2005), denoted w_(t) :

v ()=, (t)+ j+y,(t) (1)

where a w,(t) is an even function, a w,(t) an odd function.
A y,(t) and a w,(t) are phase shifted by 90° and make so
called Hilbert transformation pair. The necessary condition is
that a y_(t) is an analytical function. It can be shown that the
large signal magnitudes correspond with the existence of the
discontinuity in the analyzed signal and sudden phase changes
correspond with the position of the discontinuity.

Complex wavelets are proposed in order to comply with
more and more demanding applications. Complex Wavelet
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Transform (CWT) is built on the DWT basis (Selesnick et al.,
2005). First papers which deal with CWT were published in
1995. (Gagnon, Lina and Goulard, 1995; Lina and Gagnon, 1995).
Algorithm for CWT calculation is introduced in 1997 (Kingsbury
and Magarey, 1997; Kingsbury, 1998), and it is known as Dual-
Tree Complex Wavelet Transform algorithm.

CWT is primarily used in image processing applications,
radar, speech, music, and multidimensional signals applications.

Wavelets are also widely used in navy coding of the secret
data. They are also used in coding the video information in
Internet transmission standards, video coding, digital imaging,
etc. Due to increasing use of communication and multimedia in
modern ships, all the areas of application can be found in various
ships.

2.1. Multidimensional wavelet transform

All transforms mentioned in previous section are
one-dimensional. In order to implement transforms for
multidimensional signals, such as images, one must extend one-
dimensional theory to multidimensional case. This generalization
is not always as simple as it may seem. Implementation of the
DWT to multidimensional case requires separable wavelet bases
in all dimensions.

In wavelet theory, it is usual to operate with time and
frequency. However, physical interpretation can be different.
The axis which denotes time can be replaced with some other
axis. The frequency axis can also be replaced with the other
axis. The mathematical properties of the transform remain
the same. In image analysis, meanings of the axis are colour,
number of pixels and coordinates of the pixel with denoted
colour. Multidimensional transform involves causality problems.
Therefore, a trick is used: one-dimensional algorithm is extended
to more general case by separable approach and use of tensors.

Application of DWT to the image implies processing of rows
and columns separately. Firstly, rows are filtered by LP and HP
filters, then downsampling is performed. After that, the same is
performed with columns. This process is shown in Figure 4. Final
results are coefficients of two-dimensional wavelet transform. An
A,.,is an approximation obtained by applying low pass filtering
of both the rows and columns, i.e. LL output. Combinations of
low and high and high and low filtering result in coefficients of
details, i.e. LH and HL coefficients, which are known as horizontal
and vertical coefficients. Finally, if both rows and columns are
filtered with HP filter, then diagonal details are obtained.

One level of the reconstruction can be described with
equation:
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Figure 4.
Wavelet analysis of the image: a) scheme (Polikar, 2002), b) an example.
Source: authors.
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£ =3 (Asnp)-glx—n)-glx—n)

N=—o0 p=—0
+D:+1(”IP)'¢(X—H)~I/I(X—H) (12)
+DZ+1(nrp)"//(X—n)'¢(X—n)

+D{,(n,p)-w(x—n)-y(x—n))

where a ¢ is the scaling function and a y the wavelet function.
Nowadays applications operate mostly with video streams

orimages.Duetoincreased need forimage processingalgorithms,

novel transforms are mostly used in multidimensional case.

3. NOVEL WAVELET-INSPIRED TRANSFORMS

Wavelets have exhibited a huge success in one-dimensional
problems of signal processing and analysis. Furthermore,
wavelets have a great success in image compression tasks, for
example as in FBI application for fingertip database storage. In
images consisting domains of smoothly varying grey values,
separated by smooth boundaries, DWT exhibits problems that
are visible in the form of compression artefacts. The problem
is visible in the form of compression artefacts. Tensor-product
construction (used in 2D-WT) is not flexible enough, causing
the inability to repeat results obtained in 1D case (Fihr et al.,
2006). In order to further improve and enhance analysis, different
transforms are proposed.

The phenomena of interest occur often along curves and
sheets. The examples are the edges in the image. However,
wavelets are suited for dealing with e.g. singularities, but there
are ill-suited for detecting and dealing with intermediate
dimensional structures.

3.1. Bandelets

Bandelets are constructed from an orthonormal basis that
is adapted to geometric boundaries (Pennec and Mallat, 2005).
Bandelets can be constructed and regarded as a warped wavelet
basis. They are used to transform smooth functions on smoothly
bounded domains. Since many other transforms utilize wavelets
as well, they are called wavelet-inspired novel transforms.
Contourlets and curvelets take account of geometric structure,
but they utilize wavelets as well (Peyre et al., 2007). All novel
transforms start with wavelet basis. The point is in changing the
coordinate system and/or rotating the basis.

Proposition 3.1. Bandeletization of wavelet coefficients
using an Alpert transform defines a set of bandelet coefficients
if and only if a vector corresponding to a sampling of a function
with an anisotropic regularity is well approximated with a few
vectors from the Alpert basis. These coefficients can be written
as inner products <f,b;"“> of the original image f with bandlet
functions that are linear combinations of wavelet functions:

b, X)= 4, [P ], ) (13)
p
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where an g, ,[p] is the coefficient of the Alpert transform.

3.2. Curvelet transform

The curvelet transform is a multiscale pyramid with many
directions and positions at each length scale, and needle-
shaped elements at fine scales (Candés et al., 2006). Scaling
part of the curvelets obey a parabolic law. Namely, at scale 27/
, each element has an envelope which is aligned along a ridge of
length 27/ and width 27/. Curvelets provide optimally sparse
representation of objects with edges or wave propagators. There
also have micro local features that help in reconstruction of
severely ill-posed problems.

Figure 5.

Curvelet induced tilling of the frequency plane (Candés
et al, 2006).

Source: authors.

Definition 3.1. (Candés et al, 2006) Let x=(x,,x,) be
random variable. Curvelet is defined at scale 27/ orientation 6,
and position x‘k"”:R;}(k1-2”,k2-2’”2) by:

¢j,k,l(x):¢j(R0/(X_Xlij’”)) (14)

where a R, is the rotation by € radians and it is mathematically
Givens rotation (Golub et al., 1996):

cos@ sind
R,=| . (15)
—sin@ cos@
The mostimportant properties of the curvelet transform are
(Candés et al., 2006): tight frames, parabolic scaling, oscillatory
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behaviour and vanishing moments.

The polar dyadic parabolic partition of the frequency plane
is the bases of the curvelets construction. If different tilling is
used, other transforms are obtained. For example (Candés et al.,
2006):

a) A directional wavelet transform is obtained if we divide
the corona into a constant number regardless of scale.

b) A ridgelet transform is obtained by subdividing each
dyadic coronainto C- 2 angles.

c) A Gabor analysis is obtained if we substitute coronae
with fixed width for dyadic coronae.

Furthermore, an adaptive partitioning of the frequency
plane can be created, which best matches the features of the
analyzed signal. This is the construction of so called ,ridgelet
packets”.

3.3. Contourlets

The contourlet transform is a geometrical image based
transform. In this transform, the Laplacian Pyramid is firstly
used to capture the point discontinuities, then it is followed by
a Directional Filter Bank to link point discontinuities into linear
structures. The Laplacian Pyramid is used to decompose an
image into a number of radial subbands. The Directional Filter
Bank is used to decompose each radial subband into a number
of directional subbands (Anaraki et al., 2007).

3.4. Shapelets, Ridgelets, Edgelets and other transforms
Proposition 3.2. The shapelet decomposition enables

an approximation calculation of the 2D object by a finite series

(Melchior et al., 2007):

K=Y LB(X—%;p) (16)

where a X=(x,,x,), a n=(n,n,), and the shapelets basis

function is expressed by (Refregier, 2003):

B,(x; )= B0 ( 7% ), (57x,) a7

The basis is related to the 1D Gauss-Hermite polynomials
with:

8,00 =[2"7%n1] " H,(x)e > (18)

where a H_(x) is a Hermite polynomial of an order n.

The wavelet-inspired transforms use the wavelet basis
that is a dimensional generalization of the wavelet transform
designed to represent images at different scales and different
angles. The ridgelet transform uses the Finite Radon Transform
(FRAT) as a basic building block.

Wedgelets were proposed in 1999 (Donoho, 1999;
Donoho et al., 1999). The purpose of proposed transform was

doi: 10.7225/toms.v01.n01.005

approximation of the piecewise constant images with smooth
boundaries.

Proposition 3.3. Let Q, be the set of dyadic squares of size
27/ expressed by:
Q ={[27k:2 tk+ D |x[27¢:27 0+ 1]} (19)

J

with 0<k,/ <2/ .The set s the union:
Q=U7,Q, (20)

Dyadic portion of the image is given by the tilling Q defined
in the domain [0, 11* of dyadic squares of arbitrary size. If Q is
defined as above, a wedgelet tilling is obtained by splitting each
element g€ Q into at most two wedges along a suitable straight
line.

An edgelet is a short segment of line or curve (Wu and
Nevatia, 2005).

Proposition 3.4. The affinity between the edgelet and the
image / at location w can be calculated by the expression:

1iMIU+W‘< (u,+w),n >

i=1

where { } denote the location of points in the edgelet, { }k1
normal vectors at those points, a k the length of the edgelet, a
I the input image, which have M(p) as edge intensity and n(p)
normal vector at location p of the image /.

Note: Since edge intensity and normal vector are unknown,
itisimpossible to solve proposition 3.4. Therefore, the mentioned
unknowns must be calculated by one of the edge detectors. In
(Wu and Nevatia, 2005) the problem is solved by Sobel kernel
of size 3x3. However, we submit that Canny or some wavelet
detector can produce better results. If same wavelets are used to
generate an edgelet and an edge detector, time of execution can
be reduced.

4. APPLYING WAVELET BASED TIME FREQUENCY
TECHNIQUES ON PORT SURVEILLANCE VIDEO STREAM
EXAMPLE

Image processing and analysis play an increasing role
in the security of ports due to increasing threats in the marine
transport. Therefore, example of the image as the signal is taken
deliberately. The chosen image shows the high traffic of small
vessels, which can be the potential problem. Camera can detect
suspicious movement, i.e. terrorist attack or fire aboard.

Figure 6 shows an arbitrarily chosen image from the port
surveillance camera. It is the JPG file of the size 2592x1944. The
colour space is RGB. It is analyzed by:
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Figure 6.
The original arbitrarily chosen image from the port surveillance camera.
Source: authors.

200 400 600 800 1000 1200 200 400 600 800 1000 1200 .
Figure 8.

Conturelet coefficients at two levels of decomposition.
Source: authors.

200 400 600 800 1000 1200 200 400 600 800 1000 1200
Figure 7.
Wavelet decomposition of arbitrarily chosen image Figure 9.
obtained by the port surveillance camera. Contourlet coefficients at three levels of decomposition.
Source: authors. Source: authors.
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- DWT
- contourlet and
- curvelet transform.

Figure 7 shows an example of the wavelet decomposition
at the first level. The upper left part of the image shows
approximation coefficients. Horizontal details are shown in upper
right part of the image. Due to small values of the coefficients,
it would appear black. To be visible, we multiplied it by factor
8 in comparison to the approximation coefficients. The lower
left part of the image shows vertical details and lower right
diagonal details. All details are multiplied by 8 to be visible. It
can be observed that the wavelet approximation takes all the
energy contained in the image signal (the brightest image). The
details exhibit chaotic behaviour at the sea level, and regular
smoothness at the dock.

The wavelet produced coefficients are too scattered and
do not show the direction of possible movement. Moreover, the
wavelet coefficients do not emphasize the motion of any kind.

It can be calculated that the size of the sum of DWT
coefficients and original image are the same. Therefore, any gains
can be obtained only by reducing the coefficients by thresholding

100

200
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400 E = .

100 200 300 400
200
400
600

800
50 100 150

100
200
300
200 400 600 800
Figure 10.

Curvelet transform example.
Source: authors.
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or the exclusion of the coefficients which are redundant.

Figures 8 and 9 show the results of the contourlet
decomposition at two and three levels. The inputimage is shown
in Figure 6. It can be seen that contourlet transform emphasizes
the sharp edges.

However, the grain structure of the image prevents higher
vision applications to segment the image correctly. In favour of
the contourlets, it should be noted that the example is arbitrary
in choosing contourlet as well. It is possible that other contourlet
would produce better results.

Figure 10 shows the analysis of the Figure 6 by applying
Fast Discrete Curvelet Transform via wedge wrapping. Curvelets
can be real or complex-valued. In the presented example, the
complex-valued curvelets are chosen. Regarding the software
application, possibilities for the coefficients at the finest level are
curvelets and wavelets. Curvelets are selected as the example
shown in the image.

Upper right image is the curvelet approximation of the
Figure 6. Note that the 8 details (by different angle of curvelet
basis) should look black. They are multiplied by 2048 times in
order to be visible by the human eyes in offprint.

It can be observed that the size of the details is rotating

200 250 300 350

50 100 150 200 250 300 350
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Absolute difference of the complex-valued deatails (multiplied by 2560)
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Figure 11.
Absolute difference of the details.
Source: authors.

and that approximation has different size. It is the opposite
to the wavelet transforms, which all have the same sizes (both
approximation and details).

Figure 11 shows the absolute difference of the details
multiplied in order to be visible.

5. CONCLUSIONS

The cutting-edge mathematical tools for signal processing
and analysis can be divided into two groups:

- adaptive geometry-based tools such as wedgelets and related
constructions and

- directional frames, such as curvelets or ridgelets, to name but
a few.

Depending on application, a researcher has to be able to
choose appropriate wavelet based transform algorithm.

All presented techniques, however advanced, are not
applicable in every instance. Lot of care has to be taken in order
to choose the right algorithm. Some techniques are better suited
for the signal processing (such as DWT) and some for the signal
analysis (such as CWT). DWT and other fast transforms are more
suited for the signal processing, because of the reductions in data
necessary for the execution, which is especially important in real-
time signal processing applications. On the other hand, CWT is
redundant, which leaves a lot of data for analysis at i.e. higher
vision applications.

The presented example shows that all mentioned
transforms could have problems in segmenting the motion in a
presence of larger waves.

Trans. marit. sci. 2012; 01:35-48
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The Importance of Correct
Punctuation and Capitalisation

Sinisa Nin¢evi¢!, Zeljka Zanchi?

This paper concerns the correct usage of English
capitalisation and punctuation. Devised as a sort of guide or
manual, it is primarily intended for ESL learners. It lists a set of
basic rules, as well as the accompanying examples, in order
to facilitate their acquisition and to draw attention to the
significance of the correct application of these rules since the
failure to properly capitalise letters, omit, or to properly employ
punctuation marks destroys the structure of the text and may
lead to miscommunication between the writer and the reader, i.e.,
prevent the information from being properly conveyed, and your
goals being properly met. Consequently, correct capitalisation
and punctuation is an indispensable language tool in academic
and scientific settings.
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1. INTRODUCTION

With the dawn of cutting-edge communication technology,
the Internet slang, the SMS, and other novelties, the fundamental
aspects of English punctuation and capitalisation, for years
considered indispensable and essential to any intelligible and
literate written communication, have almost sunk into oblivion.
Not only does the failure to observe the basic rules, governing the
correct use of capitalisation and punctuation, deprive the writer
of properly expressing his thoughts, ideas and intentions, but it
also mirrors the writer’s professional profile and competence in
general.

The ever decreasing awareness of the importance of
correct spelling, punctuation, and capitalisation seems to be
ubiquitous or, as some would prefer, global, and is certainly not
limited to the correct usage of the English language - these
tendencies may be observed in other languages as well, Croatian
being no exception. There are apparently fewer and fewer people
who still believe that a good command of spelling, punctuation,
and capitalisation belongs to what may be called basic literacy,
undoubtedly and infallibly indicating the person’s educational,
intellectual, and civilisation level, therefore extremely important
and definitely worth an effort, to say the very least. On the other
hand, there is, regrettably, an ever-increasing number of those
who tend to dismiss these issues as unimportant, insubstantial,
even a waste of time — more the pity that not a negligible number
may be found among those who like to think of themselves
as educated and enlightened, if not sophisticated. All things
considered, one would not go too far in saying that the entire
world seems to be heading towards illiteracy.

As has been said before, much of the problem may be
attributed to the advent of modern communication technology
(the internet, mobile telephones, etc.) where questions of style
do not seem to matter — they have been long abandoned as
superfluous or an indication of boring and useless pedantry
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and would-be hypercorrectness that, with their ‘unreasonable’
demands, stand in the way of unimpeded communication.
An overall neglect and carelessness are ever present and may
be observed literally everywhere: in personal notes, letters,
messages, primarily e-mails and other forms of electronic
communication, as well as on billboards, shop-windows (even
bookshops and libraries!), advertisements, TV-commercials,
etc. It is for these very reasons why this problem needs to be
addressed, drawing the attention of potential users of English, in
our case the ESL students, primarily in higher education, but also
all those who still believe in the proper, coherent, and literate use
of Standard English.

In the reading process, capitalisation draws our attention
to proper nouns such as names, places, time, addresses, at the
same time amplifying the significance of keywords in the text.
Punctuation, on the other hand, aids the reader to assimilate the
thought expressed through the written word. There are no new
sentences without a period, pauses without a comma, a change
of thought without a dash, or additional information without
brackets. Another writer tells us that punctuation marks are the
traffic signals of language: they tell us to slow down, notice this,
take a detour, and stop (Truss, 2005). Discussing the comma,
Truss urges the writer to be aware of its potential ambiguity
by giving a few examples where commas have been obviously
misplaced, thereby obfuscating the meaning, causing confusion,
and frequently resulting not only in misunderstanding, but in
utter nonsense.

(1) Leonora walked on her head, a little higher than usual.
(2)  The driver managed to escape from the vehicle before it
sank and swam to the river-bank.

In the first example, the comma is to follow the preposition
“on’, otherwise the sentence would be meaningless, if not
ludicrous, while the second example suggests that the vehicle
swam to the river-bank, rather than the passenger. In this
instance, the comma is to follow the past form of the verb “to
sink’, i.e., “sank”(Truss, 2005). The quoted sentences exemplify
the consequences of mispunctuation which, surprisingly, even
educated native speakers seem to be prone to, and, more often
than not, in two minds about proper capitalisation, let alone
the ESL learners. This paper is intended for the ESL learners as
it concerns the proper usage of capitalisation and punctuation
in order to help them properly convey information through the
written word in terms of clarity and, ultimately, readability.

Since this paper has been primarily intended for the
Croatian ESL students, and the problems discussed above are
evident in the Croatian language as well, it might be useful
here to mention, as far as written language is concerned, some
problem areas due to an interaction between the two languages
and possible confusion resulting from it.

doi: 10.7225/toms.v01.n01.006

Firstly, some of the punctuation marks, the colon and the
semi-colon for instance, abundantly occurring in English written
texts, are not as frequently used in Croatian. This might need some
additional clarification in terms of making the students aware of
this fact and encouraging them to use these punctuation marks
wherever they are required, or wherever the particular situation
calls for it.

The second problem is the one of capitalisation. Not only
has it been almost completely eradicated by modern usage,
primarily due to the design of book-titles, headings, captions, film
posters, advertisements, etc., where capitals do not seem to figure
at all - they are put (and omitted!) liberally and arbitrarily, almost
at random, disregarding all rules and conventions of correct
spelling. This has resulted in more and more people, especially
the young ones, regarding the rules of writing as an unnecessary
burden. Capitalisation in this respect needs particular attention
since it considerably differs in the two languages (English and
Croatian). It is also a segment in which the interaction and
interference between the two languages becomes evident and
actually goes two ways. In Croatian the separate segments of
titles (books, films, etc.) are not capitalised, whereas in English
they are. Also, the adjectives derived from proper nouns denoting
nations and nationalities (Croatian, English, German, French, etc.)
are always capitalised in English, while in Croatian they are not.
Consequently, the most common mistakes arise from this, making
Croatian students unnecessarily (and incorrectly!) capitalise the
words in Croatian titles, while omitting the obligatory capitals
in adjectives denoting nationalities and, conversely, using them
in Croatian (e.g. *english, french, italian vs. *Engleski, ‘Francuski,
‘Talijanski’).

Furthermore, the punctuation mark deserving particular
attention and consideration is undoubtedly the apostrophe,
hardly if ever used in Croatian (apart from the rare cases
where it indicates contraction (elision or omission). In English,
however, the apostrophe is extremely important because,
apart from indicating elision in contracted forms of primary
and modal auxiliary verbs (it's, isn’t, aren’t, can't, won't, etc.), it
is also a mark of the possessive case (Paul’s, Mary’s, the Westons’
house, children’s, etc.), i.e,, it has an important morphological
and grammatical function which in no circumstances can be
disregarded, not even for the sake of brevity and economy.
Due to the failure to recognise this, the mistakes of this type are
becoming increasingly frequent, sadly, not only among the non-
native speakers of English:

*Its a lovely day!

*Childrens’ toys sold here.

*He bought some CD’s, record’s and
tape’s atasale.
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Naturally, when it comes to correct spelling and
punctuation, many areas in the two languages are similar, if not
identical: the cases where one would normally use a comma,
an exclamation mark, or a full-stop, for instance, are perfectly
compatible in both languages and foreign students of English
can be comfortable and confident in using them properly. It is
the areas where there are significant differences and departures
that require more attention and care. In other words, in a paper
of this type, particular emphasis should be laid upon the things
that do not coincide in the two languages and where, in many
respects, they considerably differ. It is also the aim of this paper
to make the reader more aware of the differences in order to be
able to adhere to the rules of proper spelling and punctuation,
which, in our opinion, is still of utmost importance. It is a basic
prerequisite for good writing, regardless of the register, all
the more important when it comes to higher education and
academic writing. Without a good command of the rules and
standards, one could hardly aspire to achieve what is generally
known as elementary literacy, let alone clarity, coherence, and
elegance of style.

2. CAPITALISATION

Capital letters are employed to give emphasis to particular
words, i.e. proper nouns and proper adjectives. This paper lists a
number of rules and instances met daily.

2.1 Capitalise the first word of a sentence (a), of a direct

quotation (b), and of a formally introduced series of

items or phrases following a colon (c).

(@)  Always to be expressed in 360 degree notation from north
(true north unless otherwise stated).

(b)  The captain said, “Fairway speed is...knots”

(c)  The analysis revealed the following: Carbon, six parts;
oxygen; six parts.

2.2 Proper nouns, i.e., the names of particular people,
countries, and cities are capitalised.

China

George Washington; but: the Washington family

Paris

Morocco
James
Cook
Venice

Italy

Walt Disney
Rome

Trans. marit. sci. 2012; 01:47-57

2.3 Capitalise people’s titles when they precede the
name, or when the title is used alone instead of the
name. In American English, people’s titles are followed
by a period (Ms., Mrs., Mr., Dr.). Shortened forms of
capitalised titles normally have a period (Prof.), though
this need not be so if the abbreviation ends with the
last letter (Dr).

Mr Stewart

Dr Grey (Good morning, Doctor; but: She is a doctor).

Mrs Lincoln

President Kennedy

Ms Richardson
Queen Elizabeth II
Manager Smith
General Butler

Sir Edward (Can | help you, sir?)
Justice Roberts

2.4 Capitalise the d’, da, della, van and von when not
preceded by a title or forename.

De Maupassant; but: Guy de Maupassant

Von Tirpitz; but: Alfred von Tirpitz

Van Gogh; but: Vincent van Gogh
Della Robbia; but: Luca della Robbia

+ In American and British names, these particles are usually
capitalised, regardless of the said rule, but individual usage
should be followed.

William De Morgan
Lucretia Van Zandt

Thomas De Quincey
Henry van Dyke (his own usage)

2.5 Capitalise the first sentence in a letter after the
initial greeting, followed by either a comma (BrE,
informal AmE) or a colon (AmE).
Dear Mr. Smith:
Dear Mr. Smith,

Following your notification of...

Following your notification of...

2.6 Capitalise words for members of a family when they
precede a name, or are used alone instead of a name.
These titles are not capitalised when they are preceded
by possessive adjectives.

Uncle Paul; but: visit his uncle

a letter to Mother; but: | wrote to my mother
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Aunt Barbara; but: visit her aunt
yes, Father; but: he hasn't got a father

2.7 Words derived from proper nouns that retain a
proper meaning are capitalised.

Chinese

Parisian

Disneyesque

American
Venetian
Disneyish

Moroccan
Roman
Disneyfication

2.8 Words that derive from proper nouns that are used
as common nouns are set lowercased.

roman (type)

macadam (crushed rock, dirt road)

frankfurter (meat)

brussels sprout (vegetable)
watt (electric unit)
china (crockery)

Vvenetian blinds (window covering)
plaster of paris (gypsum plaster)
scotch (drink)

2.9 Common nouns and adjectives which are part
of a proper name, such as streets, buildings, and
geographical names need be capitalised.

Elm Street,

Empire State Building

Red River

Sandy Lane
Port Authority Building
Biscayne Bay

Lincoln Avenue
Chrysler Building
Mount St. Helens.

2.10 Descriptive place references are never capitalised.
the valley of the Nile,

the river Thames,

the gorge of the Colorado
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2.11 Common nouns used alone as a substitute for the
name of a place are not capitalised.

Hoover Dam; the dam

Statue of Liberty; the statue

Washington City; but: the city of Washington; the city

Cook County; the county

Washington Monument; the monument
Cape Horn; the cape

2.12. Should an intervening common noun separate a
common noun or adjective that forms an essential part
of the name, then the expression is not considered a
proper name and is therefore not capitalised.

Union Station: union passenger station

Eastern States: eastern farming states

2.13 If a common noun is used alone to refer to a well-
known proper noun, it is capitalised.

The Channel (the English Channel)

The Chunnel (tunnel bellow the English Channel)

The District (District of Columbia)

2.14 The plural form of a common noun preceding or
following a proper noun is capitalised as well.

Lakes Erie and Ontario

Presidents Washington and Adams

State and Treasury Departments
the Potomac and James Rivers

2.15 Capitalise a noun followed by a number or a letter
that indicates sequence, the nouns chart and table
mentioned in the text and followed by numerals, as
well as nouns followed by a number to name a section
of a book or legal code.

Account 1220

Article 2

Room 101

Act2

Book IV
Figure 5
Appendix B
Chapter 6
Table 6

- Exceptions: line, note, page, paragraph, size, step.
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2.16 The following terms are never capitalised, even
with a name or number:

aqueduct
buoy
ditch
floodway
lock

slip
tunnel
Watershed

breakwater
dike
drydock
jetty

pier
spillway
wharf

Weir

2.17 The following common nouns are always
capitalised when they form a proper name:

(Kornati) Archipelago
(Blaca) Desert
(Dalmatina) Highway
(Istra) Peninsula

Savudrija) Bay
Plitvice) Falls
Marjan) Hill
Colorado) Plateau

P

(Carpenters) Bayou
(Mar¢a) Forest
(Sechelt) Inlet
(Krka) River
(Queens) Borough
(Dobra) Fork
(Island) of Hvar
(Adriatic) Sea
(Panama) Canal
Fort (Klis)
(British) Isles
(Puget) Sound

Cetina River) Canyon
Vratnik) Gap
Sit) Islet

(
(
(
(Glenwood) Springs

Trans. marit. sci. 2012; 01:47-57

Cape (Kamenjak)
(Hubbard) Glacier
(Red) Lake
(Neretva) Valley

(Bra¢) Channel
(Zrmanja) Gulch
Mount (Papuk)

(Split-Dalmatia) County
(Gulf) of Mexico
(Biokovo) Mountain

(Medvescak) Creek
(Split) Harbuor
(Tacoma) Narrows

2.18 Definite article in proper place nouns

In English most countries and cities do not take the definite
article, but some do. The definite article is capitalised when it is
used as part of an official name or title.

The Dalles (OR); but the Dalles region
The Gambia

The Hague
British Council v. The Mermaid (court case)

« The definite article is not capitalised when it is used
adjectively, i.e. when the state’s name it precedes derives from
a geographical reference, such as mountainous region, river, etc.

the Congo

the Netherlands

the Lebanon

the Second Hague Conference

the Sudan

the Philippines
the Hague Court
the Sahara

2.19 Capitalise the names of organised bodies and

their members to distinguish them from the common
meaning, as well as the names of organisations,
associations, institutions, etc.

Republican Party, a Republican; a republican (one who believes
in a republican form of government).

First National Bank

the National Basketball Association

the US Army
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2.20 Capitalise territory, state, nation, union, and
empire only when these words refer to a particular
political division.

the United States: the Republic, the Nation, the Union;
but: a republic, a nation, a union.

the British Empire: the Empire; but: an empire, South Africa;
but: countries of southern Africa, the West; but: he drove east

2.21 Descriptive terms related to a definite
geographical region or feature need be capitalised.
the Far East

the Continental Divide

the South Pole

the Near East
the North Pole
the Western Hemisphere

2.22 Capitalise names of months and days of the year,
historic events, eras, holidays, and ecclesiastical feast,
fast days, all nouns and adjectives denoting the Deity,
and all pronouns referring to the same.

January

Friday

World War

Middle Ages

Renaissance

Allah

Shrove Tuesday

the Lord

the Virgin

Son of Man

the Holy Ghost

Fourth of July

Yahweh

the Almighty

2.23 All names of creeds, religious bodies, and their
adherents must be capitalised.

Christian

Buddhist

Methodist Church
Mohammedan

2.24 Capitalise the first and all the important words
in the English title of a book, poem, play, essay, work
of art, piece of music, report, publication (paper),
court case, film, television programme, headlines in
newspapers, etc.
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The Wave: In Pursuit of the Rogues, Freaks, and Giants of the
Ocean (book)

The Rime of the Ancient Mariner (poem)

Mutiny on the Bounty (film)

The Raft of the Medusa (painting)

Brown v. Board of Education (court case)

- Little words (articles, conjunctions) within titles such as a,
an, the, but, or, nor, as well as prepositions (to, from, on, etc.) are
set lowercased.

3. PUNCTUATION

3.1 The comma (,)

The comma is used in writing to separate parts of a
sentence showing a slight pause in the interest of clarity and ease
of reading.

3.1.1 A comma is used between each element of pairs
and series unless the pairs are connected by a coordinating
conjunction.

(@)  The voyage was interesting, eventful.
(b)  The voyage was interesting and eventful.

3.1.2 A comma is used before the conjunction and in a
series of a, b, and c.

When latitude and longitude are used, these shall be
expressed in degrees, minutes, and decimals of a minute (if
necessary).

3.1.3 A comma is used before the conjunctions (and, for,
or, neither, nor) when they join a pair of main clauses.
(@)  They will be there, or | am mistaken.
(b)  Many are called, but few are chosen.

3.1.4 A comma is used to introduce a short, direct
quotation in the form of a complete sentence and at the end of
a quotation if it is followed by unquoted remarks. If the quoted
sentence is long, a direct quotation can be followed by a colon.
(@)  The captain replied, “The creature is made of wood.”

(b)  “The creature is made of wood", replied the captain.
(c)  “The creature’, replied the captain, “is made of wood.”

3.1.5 A comma is used before and after such elements as
for example, to be sure, however, nevertheless, and therefore,
when they are used parenthetically.

(@)  Any offshore structure, in fact, may present a hazard to
navigation.

(b)  The vessel will, therefore, proceed from harbour at six
o'clock.
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3.1.6 A comma is used to enclose a geographical name
explaining a preceding geographical name.
(@) They lived in Split, Dalmatia, for a number of years.

3.1.7 A comma is used to enclose a date explaining a
preceding date.
(@) InJanuary, 1978, they moved to Zagreb.
(b)  OnJanuary 29, they decided to leave Zagreb.

3.1.8 A comma is used between the parts of a name or
phrase when they are written in reverse order.

Cook, James

Punctuation, Use of

Navigation, History of
Chemistry, Organic

3.1.9 A comma is used to enclose appositives.
Christopher Columbus, a fearless and dedicated explorer,
grew up surrounded by the sea, ships, and sailors.

3.1.10 A comma is used to enclose absolute phrases.

Six boys came over the hill half an hour early that afternoon,
running hard, their heads down, their forearms working, their
breath whistling.

3.1.11 A comma is used to separate two words or figures
in order to avoid confusion.
(@ In 1564, 23 Spanish ships were lost in Florida waters.
(b)  To Katharine, Spencer was the best actor of all times.
() What will be, will be.

3.1.12 Use a comma before the abbreviations or degrees.

Douglas Fairbanks, Jr.
Christian Barnard, M.D.
Rudolf Filipovi¢, Ph.D.

3.1.13 A comma is used to separate thousands, millions,
billions in numbers of four or more digits.

8,293

87,312

8, 856, 345

« A comma is not used in telephone numbers, serial
numbers, dates, and radio wave lengths.

Pacific Heights 6548
A.D.2011

No. C83600854 K

1170 kilocycles; 325 meters

Trans. marit. sci. 2012; 01:47-57

3.1.14. A comma is used after a title or phrase in direct
address.
(@)  Sir, we are ready to proceed.
(b)  Mr. President, we are waiting for your instructions.

3.1.15 Use a comma between title and name of
organisation where “of” or “of the” has been omitted.

Rector, University of Split
President, Board of Directors

The comma has an important syntactic function: it is more
than merely a punctuation mark because the overall meaning
frequently depends on its proper use (or its omission).

The comma is used in complex sentences to separate the
sentence elements (clauses).

If the main clause precedes the subordinate clause(s), no
comma is used:

You must tell me all about it when you come back.
Give me a ring if you should see anything unusual.

If, however, the subordinate clause precedes the main
clause, i.e,, the clause sequence is inverted, it is separated from
it by a comma:

As soon as | have time, I'll deal with it.
If you happen to see Jack, give him my regards.

The importance of the use of the comma (or its omission)
becomes even more prominent in relative clauses, marking
the distinction between defining (restrictive) and non-
defining (non-restrictive) relative clauses.

In defining relative clauses the comma is omitted:

His brother who lives in London is an artist.

The omission of the commas in the above sentence
indicates that the person has more than one brother, therefore
the inserted clause determines which brother is meant, i.e., the
one who lives in London.

Should, however, the commas be used, as in:

His brother, who lives in London, is an artist.
it would clearly imply that the inserted relative clause is
not vital to the meaning: it merely contains a piece of additional

information (the person has only one brother). The relative clause
is in this case considered to be non-defining (non-restrictive).
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After which, used as the sentential relativiser, the comma
is obligatory. In this case, the relative sentence introduced by
which refers to the whole previous clause:

We have received no reply to our proposal, which is quite
surprising.

The unemployment rates are on the increase, which was
only to be expected.

3.2 The Dash (-), the hyphen (-), and the slash (/)

The dash is used to introduce short sentence elements
and has great force. It should be used only when other forms of
punctuation are inadequate.

3.2.1 Use a dash instead of a semicolon (;) when more
effective grouping is desired.

The shouting ceased - all was quiet; evidently the mob had
dispersed.

3.2.2 Use a dash if you want put an emphasis on a word or
group of words following it.

He works hard - too hard, in fact.

3.2.3 Use a dash at the end of a long series to introduce
material concerning that series.

With his persistence, with his positive attitude, with his
determination — with all these, John should not fail.

3.2.4 Use a dash to link letters, figures, years, days, months
or letters and figures combined.

DO-X

AB-3

1948 - 50

February — June

Monday - Friday

3.2.5 Use a dash when there is repetition for additional
emphasis.

We are now in financial trouble - the trouble that will cost
us hundreds of jobs.

3.2.6 Use a dash for summarising.
(@ John, Dean, Peter, James - all knew the solution to the
problem.

3.2.7 A hyphen is used to join part of a word at the end of

one line with the other part which is continued on the next line.
Divide a word by syllables, or the smaller units from which the
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word is constructed (prefixes such as un-, dis-, im-in-, and suffixes

such as -able, -ible, -ful, -fully, -less, etc.).

(@) He was trying to chat up this girl, but you could see from
her face that she was in- different (next line).

(b)  Perspicuity and beauty of composi- tion (next line) are not
to be sneezed at in this rotten world.

3.2.8 A hyphen is used with compound adjectives
preceding a noun (in the attributive position) (a), with a verb
preceding an adjective (b) or adverb (c), with a verb preceding
a preposition (d), with a past participle construction before a
noun (e), as well as with a noun (f1), adjective (f2), or adverb (f3)
preceding a present participle.

(@)  round-table discussion

(b) feel-good factor
(c)  buy-now pay-later purchase
(f)  stick-on label

(e) middle-aged lady

(f) (f1)  awe-inspiring personality
(f2) long-lasting affair

(f3) far-reaching decision

However, the hyphen is omitted in the compound
adjectives predicatively used:

We felt that the decision was far reaching.

3.2.9 A hyphen is used with prefixes.
A pre-war house
Non-nuclear sources
A self-employed builder
Good co-operation

3.2.10 A hyphen is used with numbers spelled out or as
numerals.
Two-thirds of the population
Twenty-three
Five-sided polygon
20th century-poem

3.2.11 Ahyphen is used with pairs of adjectives and nouns,
as well as compounds including two geographical modifiers.
French-Spanish dictionary
Afro-Cuban
Father-son relationship
Anglo-Indian

- Slash mark is also called the stroke or oblique (BrE).

3.2.12 Use a slash mark instead of the conjunction “or”.
Payment by cash /cheque /credit card only.
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3.2.13 Use a slash mark to show that two expressions have
the same meaning.
Add 80z / 2259 sugar and bake at 200° C / 400°F.

3.2.14 Use a slash mark to separate the numbers when
writing dates.
(BrE) 22 /5 /65 (22 May 1965)
(AmE) 12/ 4 / 83 (December 4 1983)

3.2.15 A slash mark is used instead of for each (spoken per
or a) with amounts and prices.

My car does not use much petrol. It does about 40 miles/
gallon.
Car rental at $50 /day

3.3 The Semi-colon (;)

The semi-colon is used in formal writing between two parts
of a sentence, usually when each of the two parts could form
grammatical sentences of their own, i.e., to coordinate main
clauses.

3.3.1 Use the semi-colon between main clauses which are
not connected by a coordinating conjunction (and, but, for, or,
neither, nor).

Rachel’s eyes began to close; Dan, too, was feeling tired.

3.3.2 Use the semi-colon between pairs of main clauses
when a conjunctive adverb (therefore, nevertheless, however,
otherwise) is present.

You may help him; however, | will not.

3.3.3 Use the semi-colon with a coordinating conjunction
if such clauses are long, contain commas, or if emphasis is desired.

It is not just to the people, the state, or the country; and
although difficult, a proper decision must be made.

3.4 The Colon (:)

3.4.1 The colon is used to introduce a clause or phrase that
explains a preceding clause.
(@)  We have made a difficult decision: the company will close.
(b)  We live on a planet, not on a star: a star is a sun.

3.4.2 The colon is used to introduce a direct, lengthy
quotation, or any other formal matter.
(@) The captain explained: “When the position is related to
a mark, the mark shall be a well-defined charted object. The
bearing shall be in the 360 degree notation from true north and
shall be that of the position from the mark.”
(b) These are his intrinsic motivations: personal growth and
development; doing a good job; leading and organising others;
and finding meanings from his efforts.

Trans. marit. sci. 2012; 01:47-57

3.4.3 The colon is used to express time.
9:30 A.M. 12:30 PM.

3.4.4The colon is used after the salutation of a letter.
Dear Madam:
Dear Sir:
My dear Sir:
Gentleman:

3.4.5 The colon is used in proportions.
1:3::3:9 Theratio was 16:1.

3.5 Round brackets (BrE) / Parentheses (AmE)

3.5.1 Use round brackets to enclose part of a sentence
intended to be read as a side remark, given the removal of
such part would not destroy the context. Complete sentences,
intended as side remarks, may be given in round brackets.

Robert was playing great football (for the thrill of it; not
merely to win). I'll see you on Tuesday (I can’t come tomorrow, |
am just too busy).

3.5.2 Use round brackets in reference to tables, diagrams,
charts, and to enclose figures or letters used in enumerations.
(@) Small business credit conditions depend on recovery in
residential construction (see Chart I).
(b) (1) Inserta cassette. (2) Press the PLAY and RECORD buttons.

3.6 Square brackets
Square brackets are used in specialised writing, for example,
textbooks. They are rarely, if ever, used in a business letter.

3.6.1 Use square brackets to enclose an explanatory
remark in a quoted passage.

“The rise of absolutism [Fascism, Hitlerism, etc.] has its roots
in post-war conditions,” the speaker said.

3.7 Quotation marks

Quotation marks may be single (‘) and double (““). Some
writers prefer to use double quotation marks only to enclose
words that were spoken.

3.7.1 Use quotation marks to enclose all direct quotations.
He said, “I am manoeuvring with difficulty. Keep clear of

u

me.

3.7.2 Use single quotation marks to enclose a quotation
within a quotation.

Tom said: “I heard one of the passenger say, ‘The ship is
listing to starboard.”
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3.7.3 The comma and period are always placed inside the
quotation marks.

“I will join you,” she said, “if you want me to."

3.8 The period (A.E) / The full stop (B.E.) (.)
3.8.1 Use the period at the end of a declarative sentence.
This ship will be built in our shipyard.

3.8.2 Use the period at the end of an imperative sentence.
Do not pass astern of me.

3.8.3 Use the period after an indirect question.
I asked him how it felt to see such a famous person.

3.8.4 Use the period after an abbreviation.
e.g. (for example)
etc. (and so forth)
i.e. (thatis)

« A contraction (indicated by an apostrophe) is not followed
by a period.
Ass'n (association)
M’g’r (manager)
Sup't (superintendant)
Assn.
Mar.
Supt.

3.8.5 Do not use a period after Roman numerals except in
enumeration used in an outline.
Elizabeth Il
I. The Colonial Period Henry VIII
IIl. The Ante-Bellum Period
lIl. The Post-Bellum Period

3.8.6 Use the period within quotation marks.
He did not see the performance ,Mourning Becomes
Electra

3.9 The exclamation mark (!)

3.9.1 Use the exclamation mark at the end of a declarative
sentence or after an exclamation within the sentence to convey
the idea of strong feeling, surprise, or irony.

(@) Here, get down from there!
(b)  What! the only one we have! and | am not to use it!

3.10 The question mark

3.10.1 Use the question mark at the end of an interrogative
sentence.
(@) How much money did you spend yesterday?
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(b)  “How much money did you spend yesterday?” he asked.

3.10.2 Use the question mark when it is desirable to
emphasize each element separately.

Who is responsible for executing the plan? the coach? the
coaching stuff? the players?

- Sometimes a question will actually end with a series of
brief questions. When these brief questions are just follow-ups to
the main question, each of the short questions can begin with a
lowercase letter and end with a question mark (see exclamation
mark 3.9.1).

3.11 The apostrophe ()
3.11.1 The apostrophe is used to indicate the omission of
one or more letters from a verb, or figures from a number.
(@) We're (we are) his parents.
(b)  It's their decision (it is).
(c)  They've lived (have lived) in Split since 1975.
(d) The class of 75 met at the Marjan Hotel.

« Do not use an apostrophe with the possessive determiner
its.

Split and its surroundings.

3.11.2 The apostrophe is used to show possession with
nouns not ending in an -s, with plural nouns ending in an -s,
compound nouns, as well as with indefinite pronouns.
the girl’s book, the children’s bedroom
my brother-in-law’s car

a girls’school, the Smiths"house
somebody else’s coat

3.11.3 Use the apostrophe and s to form the possessive
of singular nouns of not more than one syllable, including those
which end in an -s.

Fred's
James's
Mr. Jones'’s

« With the possessive of singular nouns ending in an -s, the’s
is preferable.

3.11.4 Use the apostrophe alone with the possessive of
plural nouns ending in an -s, but add an apostrophe with plural
nouns which do not end in an -s.
sailors’ wages
the Taylors' property
women'’s fashions
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3.11.5 Use the apostrophe and an -s to indicate compound
possession.
John and Anthony’s parents.

3.11.6 Use the apostrophe and an -s to form the plural of
a letter, a figure, a word used as a noun, or to indicate a decade.
(@)  No moreif’s and but’s.
(b)  There are three 7’s in your equation instead of two.
() Iliked the fashion of the roaring 20’s.

In the plural of numerals the apostrophe is optional;
therefore it is also possible to write 20s.

4. CONCLUSION

Since it is virtually impossible to give a comprehensive
list of rules on this occasion, this paper’s primary objective is to
pinpoint a set of basic rules of capitalisation and punctuation,
along with the accompanying examples, thereby providing the
ESL students with a basis and a starting point for considering the
issues presented and discussed, as well as to raise their sensitivity
to and awareness of the relevant issues. The correct application
of these rules is of the essence in formal writing, particularly in
academic and scientific milieus. As this outline is not exhaustive,
neither has it been its aim, the correct usage can be determined
by analogy or application of the rules, by common sense, as well
as by looking up other examples in textbooks, manuals, and
dictionaries.

Furthermore, this brief guide is expected to encourage and
motivate the ESL students, as non-native speakers and writers of
English, to pay more attention to these issues and to make an
effort to improve their spelling, punctuation, and capitalisation —
their writing style in general.

Trans. marit. sci. 2012; 01:47-57

In the present circumstances, where good writing style is
practically onthe verge of extinction, with fewer and fewer people
giving more than a passing thought to issues such as these, and
where illiteracy seems to be unstoppably spreading everywhere,
encroaching even upon the academic territory (which does not
seem to be immune to it), it is all the more important to warn of
the pending danger. It is to be hoped that, in however small a
way, this paper will make a contribution towards this goal.
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ART

Vela Luka

Gordana Burica

Stojidu sami nasi kaici.
Dosli su na misto leuti, guci, gajeti.
Samo more oko njih Sumi
| prica pricu kako je u vali bilo ribari, svita.

Kad se je svitlilo, potezala braganja, ¢inila tramata.

Kad su nasi stari Zivili
Na brujetu od stin, jili matar i spavali na konopima.

Nihove vridne Zzene na glavan su nosile kasete ribe, uzbrdo.
A danas, ja sama u Veloj Luci - pitan se i mislin kako ¢e
| moje vrime suncobrana i faktora 50
Pro¢, zauvik.

NOTES:

Vela Luka — a small cove on the island of Solta

leut, guc, gajeta - types of traditional fishing boats
matar - samphire
braganja - a seine-net

tramata (“ludara”) - a type of surrounding net

Vela Luka

(trans. Adelija Culi¢-Viskota)

Alone stand our boats.
To halt came leut, guc, gajeta.
Only the sea around them murmurs
And tells a story of fishermen, folks in the cove.
While light fishing, hauling braganja, using tramata.
When our elderly lived
On a stew of rocks, eating matar and sleeping on ropes.
Their agile wives wore crates of fish on their heads, uphill.
And now, | alone in Vela Luka — wondering, and feeling that
Even my time of parasol and factor 50
Will go by, forever.
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Guidelines for Authors:
Scope of Transactions on

Maritime Science

The Journal is published in English as an open access
journal, and as a classic paper journal (limited edition).

ToMS aims at presenting the best maritime research
primarily, but not exclusively, from Southeast Europe, particularly
the Mediterranean area. Prior to being accepted for publication,
each article is reviewed by at least two reviewers. With the
intention of providing an international perspective at least
one of the reviewers will be from abroad. TOMS also promotes
scientific collaboration with students and has a section entitled
Students’ TOMS. These articles also undergo strict peer reviews.
Furthermore, the Journal publishes short reviews on significant
papers, books and workshops in the fields of maritime science.

Our interest lies in general fields of maritime science
(transport, engineering, maritime law, maritime economy) and
the psychosocial and legal aspects of long-term work aboard.

1. GUIDELINES FOR AUTHORS: MANUSCRIPT
PREPARATION AND SUBMISSION

1.1. Organization of the Manuscript

First (title) page
The first page should carry:

(@) the paper title;

(b)  full names (first name, middle — name initials, if applicable),
and last names of all authors;

(c)  names of the department(s) and institution(s) to which the
work should be attributed. If authors belong to several
different institutions, superscript digits should be used
to relate the authors' names to respective institutions.
Identical number(s) in superscripts should follow the

authors names and precede the institution names;

the name, mailing address and e-mail of the corresponding
authors;

source(s) of research support in the form of financial
support, grants, equipment or all of these.

Last page

The last page should carry:

ethical approval, if required;

authors’declarations on their contributions to the

work described in the manuscript, their potential
competing interests, and any other disclosures. Authors
should disclose any commercial affiliations as well

as consultancies, stock or equity interests, which could be
considered a conflict of interest. The details of such
disclosures will be kept confidential but TOMS urged the
authorstomakegeneral statementsinthe Acknowledgment
section of the manuscript.

a list of abbreviations used in the paper (if necessary);

Other pages

Each manuscript should follow this sequence:
title page;

abstract;

text (Introduction, Methods, Results,
Conclusions/Discussion);

acknowledgments;

references;

tables (each table complete with title and footnotes on
a separate page);

figures and figure legends, and the last page.



1.2. Text Organization and Style

1.2.1. Abstract

The second page should contain the Abstract. ToMS
requires that the authors prepare a structured abstract of not
more than 250 words. The abstract should include (at least)
four structures: Aims, Methods, Results, and Conclusion, not
necessarily separated.

Aim. State explicitly and specifically the purpose of the
study.

Methods. Concisely and systematically list the basic
procedures, selection of study participants or laboratory/
experimental/simulation setup, methods of observation (if
applicable) and analysis.

Results. List your basic results without any introduction.
Only essential statistical significances should be added in
brackets. Draw no conclusions as yet: they belong into the next
section.

Conclusion. List your conclusions in a short, clear and simple
manner. State only those conclusions that stem directly from the
results shown in the paper. Rather than summarizing the data,
conclude from them.

1.2.2. Main text

Do not use any styles or formatting. All superscripts or
subscripts, symbols and math relations should be written in
MathType or Equation editor.

Introduction

The author should briefly introduce the problem,
particularly emphasizing the level of knowledge about the
problem at the beginning of the investigation. Continue logically,
and end with a short description of the aim of the study, the
hypothesis and specific protocol objectives. Finish the section
stating in one sentence the main result of the study.

Results
Key rules for writing the Results section are:

(@)  the text should be understandable without referring to the
respective tables and figures, and vice versa;

(b)  however, the text should not simply repeat the data
contained in the tables and figures; and

(c) thetext and data in tables and figures should be related to
the statements in the text by means of reference marks.

Thus, it is best to describe the main findings in the text, and
refer the reader to the tables and figures, implying that details are
shown there. The formulations such as“It is shown in Table 1 that
the outcome of Group A was better than that of Group B” should
be replaced by “The outcome of Group A was better than that of
Group B (Table 1)

The need for brevity should not clash with the requirement
that all results should be clearly presented.

Discussion/Conclusions
The discussion section should include interpretation of
study findings in the context of other studies reported in the
literature.
This section has three main functions:
(@) assessment of the results for their validity with respect
to the hypothesis, relevance of methods, and significance
of differences observed;
(b) comparison with the other findings presented in the
relevant literature; and
(c) assessment of the outcome significance for the further
research.

Do not recapitulate your results, discuss them!

1.2.3. Tables

Information on significance and other statistical data should
preferably be given in the tables and figures. Tables should not
contain only statistical test results. Statistical significances should
be shown along with the data in the text, as well as in tables and
figures.

Tables should bear Arabic numerals. Each table should be
put on a separate page. Each table should be self-explanatory,
with an adequate title (clearly suggesting the contents), and
logical presentation of data. The title should preferably include
the main results shown in the Table. Use tables in order to present
the exact values of the data that cannot be summarized in a few
sentences in the text.

Avoid repetitive words in the columns: these should be
abbreviated, and their explanations given in the footnotes.
Present the same data either in a table or a figure.

Each column heading for numerical given should include
the unit of measurement applied to all the data under the
heading.

Choose suitable Sl units.

Place explanatory matter in footnotes, not in the heading.
Explain in footnotes all nonstandard abbreviations that are used
in each table.

1.2.4. Figures

Figures should be numbered in sequence with Arabic
numerals. Legends to figures should be listed on a separate page,
in consecutive order. The legend of a figure should contain the
following information:

(@) the word“Figure’, followed by its respective number;

(b) figure title containing major finding (e.g. Manuscripts
which follow Guidelines for Authors had higher acceptance
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rate, and not Relationship with manuscripts style and their
acceptance rate).

Use simple symbols, like closed and open circles, triangles
and squares. Different types of connecting lines can be used. The
meanings of symbols and lines should be defined in the legend.
Each axis should be labelled with a description of the variable it
represents.

Only the first letter of the first word should be capitalized.
The labelling should be parallel with the respective axis. All units
should be expressed in Sl units and parenthesized. Make liberal
use of scale markings, directed outwards.

Graphs, charts, titles, and legends in accepted manuscripts
will be edited according to ToMS style and standards prior to
publication.

Preferred format for graphs or charts is xls or xIsx. Graphs
and charts saved as image (raster) files such as JPG, TIF, or GIF
and imported or copied/pasted into Word or Power Point are not
acceptable.

The resolution for photographic images should also be al
least 300 dpi, and minimum image width should be 6 cm. Please
submit files in RGB format. For published manuscripts, image files
will be posted online in their original RGB format, maintaining
the full colour of your original files. Note that we will still need
to convert all RGB files to CMYK for printing on paper and colour
shifts may occur in conversion. You will not receive a CMYK proof.
You can view an approximation of print results by converting to
CMYK in Photoshop or lllustrator.

1.2.5. Authorship Statement

All contributing authors must fill out and sign these
statements and submit them to the Editorial Office. Accepted
manuscripts will not be published until signed statements from
all authors have been received.

1.2.6. Acknowledgements

Technical help, critical reviews of the manuscript and
financial or other sponsorship may be acknowledged. Do not
acknowledge paid services, e.g. professional translations into
English.

1.2.7. References

References cited in the manuscript are listed in a separate
section immediately following the text. The authors should verify
all references.

Examples of citation in text:

It is well known fact (Strang and Nquyen, 1997; Antoniou,
2006) that FT is not appropriate tool for analyzing non-stationary
signals since it loses information about time domain. First group
of authors (Vetterli and Gall, 1989) proposed Multiresolution
Signal Analysis (MRA) technique or pyramidal algorithm. Second

group (Crochiere et al., 1975; Crochiere and Sambur, 1977)
proposed subband coding algorithm.

References are citated accoarding to Harvard style.
Examples (for reference section):

Pennec, E. and Mallat, S., (2005), Sparse Geometric Image Representations with
Bandelets, I[EEE Transactions on Image Processing, 14(4), pp. 423 - 438,,
http://dx.doi.org/10.1109/TIP.2005.843753

Donoho, D., Duncan, M. R., Huo, X. and Levi, O., (1999), Wavelab, available at:
http://www.stat.stanford.edu /_wavelab/, (accessed 12 August 2011.)

Mallat, S., (2009), A Wavelet Tour of Signal Processing, 3rd Edition, New York :
Academic Press.

Kingsbury, N.G. and Magarey, J.F.A. (1997), Wavelet Transforms in Image Processing
Proc. First European Conference on Signal Analysis and Prediction, Prague, Czech
Republic, June 24 - 27, Birkhduser, pp. 23 — 24., available at:
http://www.sigproc.eng.cam.ac.uk/~ngk/publications/ngk97b.zip, (accessed 12
August 2011.).

References are cited according to Harvard style. Examples:

Pennec, E. and Mallat, S., (2005), Sparse Geometric Image Representations with
Bandelets, IEEE Transactions on Image Processing, 14(4), pp. 423 - 438.,
http://dx.doi.org/10.1109/TIP.2005.843753

Donoho, D., Duncan, M. R., Huo, X. and Levi, O., (1999), Wavelab, available at:
http://www.stat.stanford.edu /_wavelab/, (accessed 12 August 2011.)

Mallat, S., (2009), A Wavelet Tour of Signal Processing, 3rd Edition, New York :
Academic Press.

Kingsbury, N.G. and Magarey, J.FA. (1997), Wavelet Transforms in Image Processing,
Proc. First European Conference on Signal Analysis and Prediction, Prague, Czech
Republic, June 24 - 27, Birkhauser, pp. 23 - 24., available at:
http://www.sigproc.eng.cam.ac.uk/~ngk/publications/ngk97b.zip, (accessed 18
August 2011.).

1.2.8. Language

Authors may use standard British or American spelling, but
they must be consistent. The Editors retain the customary right
to style and, if necessary, shorten texts accepted for publication.
This does not mean that we prefer short articles — actually, we
do not limit their size - but rather a resection of the obviously
redundant material.

The past tense is recommended in the Results Section.
Avoid using Latin terms; if necessary, they should be added in
parentheses after the English terms. Real names rather than
“levels” or “values” should refer to parameters with concrete units
(e.g. concentration).

1.2.9. Abbreviations

Only standard abbreviations and symbols may be used
without definition and may be used in the title or the page-
heading title.

Non-standard abbreviations should not be used in the title
or page-heading title. They must be explained in the text in the
following way: the term should be written in full when it appears



in the text for the first time, followed by the abbreviation in
parentheses; from then on, only abbreviation is used in the text.
This applies separately on the Abstract and the rest of the text.

1.3. Submission of manuscripts
All manuscripts should be submitted to:

Editorial office

Transactions on Maritime Science,
Faculty of Maritime Studies,
Zrinsko-frankopanska 38,

21000 Split, Croatia
www.toms.com.hr
office@toms.com.hr

2. ETHICS POLICIES OF TOMS

Plagiarism is arguably the most complicated ethical issue.
Our policies define plagiarism as “taking material from another’s
work and submitting it as one’s own.” ToMS holds authors —
not the Publisher or its editors and reviewers — responsible for
ensuring that all the ideas and findings included in a manuscript
are attributed to the proper source. We also refer to our role as
steward of what constitutes ethical conduct. Ethical misconduct
is the reason for our commitment to continue to strive to educate
all the parties in the publishing process how to handle this matter.

As a member of Crossref, TOMS has a powerful weapon —
iThenticate system, which is not perfect.

“Even if there were reliable and sensitive plagiarism-
detection software, many issues would remain to be addressed.
For example, how much copying is legitimate? Clearly, the reuse
of large amounts of others’ text constitutes plagiarism. But what
should one think about copying short passages from the author’s
own earlier work, such as commonly occurs in the Methods
section? In the Nature article it is suggested that some journals
set a quantitative limit whereby the amount of text that can be
reused is limited to about 30 percent. This may be utilitarian, but it
seems curious and arbitrary that 25 percent of copied text might
be deemed acceptable whereas 30 percent might not. Indeed,
two authors who copied the same number of words could find
themselves on opposite sides of that border if one author simply
was more verbose and thus diluted their plagiarized content
below the threshold! No, this is not a simple issue at all." [cited
from: http://www.aspb.org/newsletter/ethicalstandards.cfm]

2.1. Expectations for Publishing in ToMS

ToMS expects authors submitting to and publishing in its
journals to adhere to ethical standards to ensure that the work
they submit to or publish in the journals is free of scientific
misconduct. Authors must:

. Take credit only for work that they have produced.

. Properly cite the work of others as well as their own related
work.

. Submit only original work to the journals.

. Determine whether the disclosure of content requires the

prior consent of other parties and, if so, obtain that consent
prior to submission.

. Maintain access to original research results; primary data
should remain in the laboratory and should be preserved
for a minimum of five years or for as long as there may be
reasonable need to refer to them.

All authors of articles submitted for publication assume full
responsibility, within the limits of their professional competence,
for the accuracy of their paper. Instances of possible scientific
misconduct related to papers submitted to or published in the
ToMS will be addressed by following the procedure outlined
below.

2.2. Procedure for Addressing Allegations of Scientific
Misconduct or Other Ethical Violations

Scientific misconduct in publishing includes but is not
limited to:

. Fraud: fabricating a report of research or suppressing or
altering data;

. Duplicate publication;

. Plagiarism and

. Self-plagiarism.

2.2.1. Procedure for handling allegations of misconduct

A.  Allallegations of scientific misconduct or ethical violation
will be referred to the editor for research integrity or to the
editor-in-chief. All allegations should be made in writing.

B.  Editor for research integrity will report the case in the
meeting of the Editorial board and recommend the actions
in 30 days.

C.  Exceptredraw of the paper, punishment could be inclusion
in the black list of the journal and prohibition of further
publishing in ToMS.
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