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The paper presents feasibility of implementation of the GMDSS subsystems in the architecture of data
transmission systems in inland navigation and maritime and inland harbours. Standards of navigational
data transmission and communication in the RIS (River Information Services) system are presented.
New radio communications technology introduced in the management systems for the safety of harbors
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1. Introduction

Advanced information and radio communications technolo-
gies play a considerable role in inland navigation. Radio com-
munications equipment with Internet access is being installed
on board inland vessels, and satellite positioning systems and
electronic navigational charts are being developed and deployed.
Satellite positioning systems, electronic navigational charts and
AIS receivers ensure stability and reliability of the navigation
process.

The European countries have adopted the EU directives con-
cerning the integrated telecommunications systems, to be im-
plemented on their inland waterway areas. One of the objec-
tives is the deployment of harmonised River Information Ser-
vices (RIS). The RIS system has been developed to ensure safety
and support the planning and management of inland waterway
traffic(Lisaj A., 2012).

Safety of navigation in variable meteorological and traffic
conditions, navigation in poor visibility, and high vessel traffic
density give rise to the necessity of vessel traffic monitoring and
reliable navigational data transmission. A RIS centre archives
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and processes navigational data and makes them accessible to
masters of inland vessels.

This paper presents the feasibility of implementation of the
GMDSS subsystems in the architecture of data transmission
systems in inland navigation and maritime and inland harbours.

2. Ground-based and satellite data transmission technolo-
gies in maritime and inland radio communication (Salmo-
nowicz W., 2007)(Lisaj A., 2012)

Modern radio communications systems used in harbours
and inland navigation utilize ground-based and satellite radio
communications transmission technologies(ITU, 2009).

The development of analogue and digital radio communi-
cations systems has made them suitable for use in inland navi-
gation. The Digital Selective Calling (DSC) and VHF commu-
nications systems ensure reliable ship-to-shore and ship-to-ship
communication between vessels on inland waterways.

Satellite technologies differ in certain aspects from ground-
based technologies. The major difference is the existence of
an intermediary station, located on a geo stationary or polar
earth orbit. The satellite systems used for vessel positioning
and communication in maritime and inland harbours include
(Salmonowicz W., 2007)(Uriasz J. et all)

e GNSS: GPS, GLONASS,
e EGNOS,



Figure 1: GMDSS subsystems. Source: Own work, based on (Uriasz J.

et all)
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Subsystems of the GMDSS are presented in Fig. [I]

3. Data transmission and communication system architec-
ture in inland navigation and harbour infrastructure (Sal-

monowicz W., 2007),(Lisaj A., 2012).

Navigational data transmission requires the use of combined
radio communications systems. The radio infrastructure of an
inland navigation data transmission system should include
ground-based radio channels, wireless Internet communication
with the vessel, wired Internet connections for inland commu-

nication, and satellite channels.

In maritime navigation, vessels are identified with the use of
the Automatic Identification System (AIS)(DEP, 2005/44)(Lisaj
A., 2012). The AIS provides information on the ship’s naviga-
tional status. On-board AIS devices continuously transmit the
ship’s identification and position to other nearby vessels.

Inland vessels, on the other hand, use the Automatic Trans-
mitter Identification System (ATIS) (Lisaj A., 2012). This radio
communication system automatically transmits the identifica-
tion signal of the ship’s VHF radiotelephone. The ATIS device
works with the ship’s VHF radio and transmits the ATIS code
at the end of each radio transmission. Rapid and reliable iden-
tification of the ship’s station facilitates the communication and
enhances the safety of inland waterway transport logistics.

The communications system architecture used in harbours
and inland navigation is presented in Fig.

4. Navigational data transmission in the RIS system (Lisaj
A., 2011)

The RIS communication structure is based on two informa-
tion levels:

1.

2.

Traffic information services:

e Fairway Information Services - FIS,

o Traffic information, traffic management and moni-
toring, and calamity abatement support.

2. Information services for inland waterway transport
management, voyage planning, harbour and terminal man-
agement, cargo and fleet management, as well as statisti-
cal information and waterway charges and port dues.

The above services are provided by means of notices to
skippers and electronic ship reporting.

Fairway Information Services (FIS) provide geographical,
hydrological and administrative data that are used by skippers
and fleet managers for the planning, execution and monitoring
of a voyage. FIS provide dynamic (e.g. water levels) and static
(e.g. navigational marks, regular operating times of locks) in-
formation regarding the use and status of inland waterway in-
frastructure, thereby supporting tactical and strategic navigation
decisions(Lisaj A., 2013).

In an emergency, Fairway Information Services are pro-
vided over radiotelephone (e.g. information on changes of lock
operating hours, obstructions in fairways, restricted navigation
due to ice, etc.). Information published on a daily basis (e.g.
current and predicted water levels, ice situation or flooding) is
provided online.

Numerous technological innovations related to the autono-
mous data transmission have been introduced in the inland ship-
ping industry. Here are some of them(Wolejsza P. et all, 20013)
(CCNR, 2006).

1.

2.

Electronic Navigational Charts (ENC), used to visualise
the data on fairways and vessels’ positions;

Online applications and the Electronic Chart Display and
Information System for inland navigation (inland ECDIS),
where notices for skippers are published;

Electronic ship reporting systems to store voyage-related
information (vessel and cargo);

Vessel tracking and tracing systems, such as the Auto-
matic Identification System (AIS), for automatic ship po-
sition reporting;

The Automatic Transmitter Identification System (ATIS),
used for identification of vessels’ calls, e.g. on approach
to a lock in a computer-assisted vessel traffic control sys-
tem. The signal identification is generated automatically
at the end of each radio transmission, using frequency
modulation frequency-shift keying (FSK) between the fre-
quencies of 1,300Hz and 2,100Hz. The ship’s ATIS code
contains the country code, identification and vessel num-
ber
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5. Data transmission standards in inland navigation (Lisaj
A., 2013)

According to the Electronic Data Interchange for Admin-
istration, Commerce and Transport (EDIFACT) standard intro-
duced in the EU countries, data is transmitted in the XML (Ex-
tended Mark-up Language) format. XML-formatted navigation
messages contain the following information sections (Borkowski,
2012}

o Identification of the message,
o Fairway and traffic related message,

e Water related messages, as:

Water level messages,

Least sounded depth messages,

Vertical clearance messages,

Barrage status messages,

Discharge messages,

Regime messages,

Predicted water level messages,

Least sounded predicted depth messages,

Predicted discharge messages.

o Ice messages.

The fairway and traffic related section contains data on lim-
itations for a fairway and an object.

6. Data transmission in electronic ship reporting (Lisaj A.,
2011)(DEP, 2002/59).

The standards of data transmission and signal processing for
electronic reporting in inland navigation have been developed
by the Expert Group Electronic Reporting International (ERI)
in order to: (DEP, 2005/44),(Wolejsza P. et all, 20013)

e Facilitate electronic data interchange between competent
authorities of the EU Member States and partners in in-
land navigation;

e Ensure the standardised contents of notices in the com-
munication between ships and the RIS Centres, in com-
pliance with the applicable standards;

e Ensure the use of recognized international code lists and
classifications;

e Ensure the use of unique European ship identification
numbers.

4http://www.ris.eu

The processing of navigational data for electronic reporting
by the RIS Centres, which operate in the EU Member States un-
der the provisions of the applicable EC directives, is performed
with the following objectives(DEP, 2002/6)(Commission Reg-
ulation, 2007):

e To enable the transfer of data packages in compliance
with the adopted Electronic Data Interchange (EDI) stan-
dards;

o To facilitate the sharing of information among inland ship-
ping partners;

o To send dynamic data on the voyage to multiple recipi-
ents simultaneously;

e To ensure consistent use of the standards set forth in the
United Nations rules for Electronic Data Interchange for
Administration, Commerce and Transport (UN / EDI-
FACT), in accordance with the enacted EU directive adopt-
ing the data transmission procedures published in the Uni-
ted Nations Trade Data Interchange Directory (UNTDID);

e To manage inland traffic;

o To transfer comprehensive data on locks, bridges and cala-
mities;

e To manage the loading and unloading of cargoes and mon-
itor the operation of container terminals;

o To control border crossing;

o To provide services to passengers of inland ships.

7. Conclusion

Navigational data processing and transmission systems dy-
namically improve the quality and reliability of data transmis-
sion and collection. Indispensable in inland navigation, ad-
vanced radio communications technologies enable communica-
tion between shore-based stations and ships’ reporting systems
with interlinked databases.

In the architecture of date transmission in inland navigation
perform an important role following subsystems took into con-
sideration: GMDSS: RTF VHF, Inmarsat, COSPAS-SARSAT.

The effectiveness of data transmission in the VTS and RIS
control and decision-making centres enable skippers to receive
up-to-date and complete data on navigation and traffic condi-
tions on the fairway. Efficient sharing of logistical and transport
management data in inland shipping supports skippers in their
decision-making processes., thus increases the safety of inland
navigation.
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Figure 2: Communications architecture used in harbours and inland navigation. (Salmonowicz W., 2007)(Lisaj A., 2012)
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