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MARITIME NAVIGATION OF TODAY AND TOMORROW

Summary. In this paper, there has been presented the tedivelopment’s state of

maritime navigation, main factors characterizing tstage of development and factors
generating the current changes in all aspects dfima navigation. There has been also
made an attempt to show the most probable changearitime navigation that might be
expected in the nearest future.

NAWIGACJA MORSKA DZIS | JUTRO

Streszczenie W artykule  podjto  prOle  przedstawienia  najbardziej

charakterystycznych wdaiwosci wspoétczesnej nawigacji morskiej, a taknajbardziej
istotnych, zdaniem autorow, czynnikOw, ktoredd generowd zmiany w nawigacji
morskiej. Przedstawiono réwdiekierunki tych zmian. Jednym 2z podstawowych
czynnikbw zmian nawigacji morskiej w najidizej przysziéci jest proklamowana
obecnie ,nowa strategia nawigacyjna”, zwana ,sgate-navigation”.

1. MARITIME NAVIGATION OF TODAY

Below, there are presented and shortly discussetbllowing issues:

main forms of maritime navigation existence,

factors influencing the development of maritimeigation,
factors characterizing the today’s maritime navagat
subject of today’s maritime navigation.

1.1. Main forms of maritime navigation existence

Maritime navigation, just as the other kinds of famactivities, exists in the three main
forms; there are:

profession, i.e. the proper set of knowledge, preficies and competences of seafarers,
activity, i.e. the kind of human activity performed sea; the main and the most important
human activity on sea constitutes today the shgppidustry, that comprises:

0 transportation of goods and people on sea,

0 seatourism and

0 servicing by ports the ships’ traffic and transpdrgoods and people.
applied science, i.e. the set of realized researuh development projects regarding the
maritime navigation and main aspects of safetyifefdnd property at sea, safety of marine
environment from pollution by ships, and antiteisbsecurity of ships and port facilities.
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1.2. Factors influencing the development of maritira navigation

Main factors influencing the development of mar#imavigation are similar to the factors
influencing the development of each other kind wilan activity. Only the contents of these factors
must be adequate to the subject of the development.

Factors influencing the development of maritimeigation are the following:

- necessities,

- possibilities,

- constraining factors.

Kinds of necessities influencing the developmennafitime navigation are the following:

- human,

- environmental,

- operational,

- economic,

- political, etc.

Possibilities that enable the development of nmagthavigation constitutes mainly on the state of
scientific and technological progress. It shouldstated that today’s level of science and technolog
development allows to implement into practice alhaws/ new navigation’s hard - and software.

Factors that constrain the development of maritiaégation are mainly the following:

- usefulness,

- worthwhileness,

- profitability,

- economic and operational efficiency, etc.

1.3. Factors characterizing today’s maritime navigaon

Factors that explicitly characterize the today'atestof development of maritime navigation
constitute of the following systems:

- Global Navigation Satellite System, i.e. SATNAV,

- Global Radiocommunication Satellite System, i.eTSOM,

- Maritime Geographical Information Systems (GIS).

The above systems completely changed nowaday$#raater of maritime navigation. In the not
very distant past, i.e. 20-30 years ago, maritiraeigation discerned itself from another kinds of
navigation, e.g. air navigation, land navigatiott, ,€by the character and form realization of e t
navigation processes, i.e. positioning process, @odess of information providing and its usage.
Now, these differences do not exist anymore.

1.4. Subject of today’s maritime navigation

No longer then 10-20 years ago, the subject oftmeinavigation was defined as follows:

- maritime navigation is the process of safe andaieffit conduct ships at sea

Now, according to the International Maritime Orgamtion (IMO) the subject of maritime
navigation is defined as follows:

- maritime navigation is the process of planningprdimg and controlling the movement of the

craft from one place to another [1, 5].

The term “craft” used in the above definition meawas only a vessel or other displacement sea
vehicle but also the non-displacement craft sudih@surface skimmers, air-cushion vehicles orrothe
kinds of hovercraft, as well as ram wings, etc.

It should be also stressed that the above defmitib the subject of maritime navigation is
identical with the definition of other kinds of rigation, i.e. air navigation, land navigation, anan
space navigation. It is enough to replace in thenitien of maritime navigation the term “maritime
navigation” with the term “air navigation” or “lanthvigation”, or “space navigation”.
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2. PRESENT CHANGES IN MARITIME NAVIGATION

Maritime navigation, alike the other kinds of humantivities, is the subject of permanent
changes. The most important of them are the fotigwi
- transformation of integrated ship’s navigation egsinto the integrated ship’s control system,
- permanent perfection of the Integrated Bridge 3gste
- fast growing role of the coastal navigation asastasystems in the realization of the ship’s
navigation process.

2.1. Transformation of the ship’s navigation systennto the ship’s control system

In Figure 1, has been shown that Ship’s Operatimedds is composed of four component ship’s
processes; these are:

- ship’s platform control process,

- ship’s navigation process,

- ship’s special task realization process,

- ship’s command and control process.

These component ship’s processes are realizedelyyrtiper ship’s systems. However, the factors
influencing the permanent development of maritiragigation, but especially fast progress of science
and technologies, result in permanent integratibwomponent ship’s systems into one integrated
ship’s operation system, i.e. into the Integratbigh’S Control System, (ISCS).

2.2. Permanent perfection of the integrated bridgsystem

The Integrated Bridge System (IBS) constitutes rfwhe higher development’s level of the
Integrated Navigation System (INS) (cf. Figure 1).

The substance of the Integrated Navigation Syst®i®)(is defined as follows [3, 6]:

- INS is a composite navigation system which perfodifferent functions of two or more
shipborne navigation systems or equipment andexsdgated information.

The subject of the Integrated Bridge System (IBS)dfined by the IMO as follows [7]:

- IBS is a combination of systems that are intercotetkin order to allow centralized access to
sensor information and to steering and propulsatrols with the aim of increasing safe and
efficient ship’s management.

Perfection of the Integrated Bridge System (IB&ya not take into consideration the realization

of the “E-navigation strategy”, comprises mainlytba following issues:

- improvement of the performance capabilities of th shipborne navigation systems and
equipment, but especially the performances of tleetionic Chart Display and Information
System (ECDIS),

- improvement of the interoperability of all compohegstems and equipment constituting of
the IBS, but especially ship’s monitoring systems,

- enabling the familiarization training for IBS,

- improvement of the information exchange capabditigith coastal navigation-assistance
systems,

- improvement of the reliability of the IBS, but esly its integrity, and others.
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Fig. 1. Part’s of Ship’s Operation Process realizgthe particular kinds of Ship’s Systems
Rys. 1. Udziat okgtowych procesow operacyjnych realizowanych przezprpegolne rodzaje systemow
okretowych

2.3. Fast growing role of the coastal navigation astance systems in the realization of ship’'s
navigation process

The Coastal Navigation Assistance Systems, at #ginhing as the Port Surveillance Radars,
have begun to develop immediately after World Wa(1B46). It was a very essential event. It
allowed to solve very important issues of maritimavigation. Ships’ port traffic had become
independent of foggy weather. But only in 1980s\tkssel Traffic Services (VTS) systems were fully
implemented. However nowadays, the role of Codstaligation Assistance Systems has increased
rapidly and immensely. There exist two reasonsisfdituation; these are:

- necessity to increase the safety of marine enviemtrfrom pollution by ships, especially in

areas sensitive to pollution,

- necessity to increase the antiterrorist securityhgbping industry (ships and port facilities).
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Therefore, such system as the Vessel Traffic Monigoand Information System (VTMIS) of

European Union are being now developed and pedecte

In tab. 1, there are given the component systeXirddlS System.
Tab. 1

The Main Components of the VTMIS of European Union
No Names of VTMIS' Components Note

1 | Vessel Traffic Services (VTS) systems
Automatic Information Systems (AISs)

3 | Ships Reporting Systems (SRSs)

Maritime Assistance Services (MAS) systems, incigdi

4 - Places of refuge
- Emergency Towing Vessels (ETVS)

5 | Long Range Identification and Tracking (LRIT) syste
6 | Computerized Data Exchanging Centres (SafeSealsutr8y)

In fig. 2 there is shown first three component eysbf VTMIS of European Union.
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Fig. 2. VTMIS: its component systems (VTS, AIS, JRE8d its assistance systems (DGPS, INMARSAT and

coastal radiostations: VHF, HF, MF)

Rys. 2. VTMIS: jego systemy sktadowe (VTS, AIS, SR&z systemy wspomogag (DGPS, INMARSAT

oraz radiostacje brzegowe: VHF, HF, MF)
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3. MARITIME NAVIGATION OF THE NEAREST FUTURE

Below, there are discussed shortly two main issfiedse tomorrow’s maritime navigation; these
are:

- expected results of influence of the “E-navigastrategy” on the maritime navigation,

- science of maritime navigation of tomorrow.

3.1. Expected results of influence of “e-navigatiostrategy” on maritime navigation

The main objective of the E-navigation strategthis substantial and permanent increasing of the
maritime safety and security of the whole shippimdustry as well as increasing its operational and
economic efficiency. The subject of the E-navigatstrategy is not precisely defined, and thereitore
is considered as the “catchall” of all navigatioarsl its safety and security matters [4, 6].

E-navigation strategy provides for the following:

- the considerable improvement of performance charigtits of all the shipborne navigational

systems and equipment,

- further fast increasing the integration of ship’avigation systems and equipment and

permanent improvement of the Integrated Bridgee3yst

- profound standarization of all navigational proaesy but especially the procedures of

operating and use of the main ship’s navigatiotesys,

- considerable improvement of the cooperation ofshijth the coastal monitoring information

and navigation assistance systems but mainly ingmewnt of the exchange of information.

As was already mentioned that today’s level of mmeand technologies development does not
constitute any obstacle to realizing the E-navagattrategy.

The limiting factors that might and will impede aslbw down the process of realization of E-
navigation strategy constitute the very numeroakestolders of shipping industry whose interests are
usually not only contradictory but also incompaibl

Taking the above into consideration, its seemsifiaiste to conclude that the E-navigation
strategy will be permanently realized, however fih@ecess of changes in maritime navigation will be
rather slow.

3.2. Science of maritime navigation of tomorrow

The subject of maritime navigation, as it was dedirin 1.4., is as the process of planning,
recording and controlling the movement of the chaftn one place to another. However, the process
of conducting the ships at sea must be today, a&stin the past, not only safe but also efficient.
Additionally now, this process must be also seduom terrorist threats. Therefore, the main objexti
of maritime navigation considered as the sciendebgialso in the future the permanent contribution
to the process of ensuring the acceptable levelasitime safety and security of shipping industry.

However, the danger of pollution of marine envir@minby the ships transporting more and more
hazardous materials is permanently growing. Alse ttireat of terrorism for the shipping industry
increases continuously. Therefore more and moratimarresearch and development institutions
must and will participate in working out the relialand effective measures necessary for maintaining
the safety and security of shipping industry, atdkceptable level.

Maritime navigation deals almost with all aspectsmaritime safety and security of shipping
industry. Therefore, it becomes stepwise a kindhef maritime science that pulls over to itself and
cooperates with all the other maritime sciencedirpavith the maritime safety ad security matters.
This way, maritime navigation, considered as thgliag science, permanently increases not only the
scope of its interests, but also the degree ograt®n with the other maritime sciences dealinthwi
the subject of maritime safety and security, bpeeglly, safety and security of the shipping irtdus
The above means that there is being developedawefield of the integrated maritime science, i.e.
the maritime safety and security science in whieh role of maritime navigation is becoming more
and more important.



Maritime navigation of today and tomorrow 57

4. CONCLUSIONS

In this paper, there have been presented and phistdussed the most important issues of today’s
and tomorrows maritime navigation. Authors triedatork out the very short synthesis of nowadays
issues of maritime navigation, and call attentibthese readers that are interested in these mariti
navigation’s development aspects which are lessroamty known.

Authors’ belief is that their attempts might beinfierest to the more than some readers of this
Journal.

Bibliography

1. IALA Aids to navigation Manual. 6" Edition, 2006.

2. Conference of Contracting Governments to SOLASnIdrhational Convention. London, 9-13
December, 2002.

3. Kopacz Z., MorgaW., Urbaiski J.: The Changes in Maritime Navigation and the Competences of
Navigation. Journal of Navigation, No 1, 2004.

4. Patraiko D.The Development of e-navigation. The Nautical Institute, London, UK. Monographs
of 7" International Navigational Symposium on Marine Navtion and Safety of Sea
Transportation. Maritime Academy, Gdynia, 2007.

5. Resolution A.915 (22) on Revised Maritime Policyl&equirements for Future GNSS,

November, 2001.

Revision of Performance Standards for INS and &V 52/4. 12 April 2006.

Vieson M.:Future Bridge. Navigation News, No 1/2, 2007.

No

Received 28.04.2008; accepted in revised form 120068



