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        Abstract: An integrated bridge system, by iá� control and information concept resembling

        an aircraft pilot-cabin known as the cockpit, has been developed for high-speed vessels.

        Some of the world wull-known companies have accordingly developed the systems

        designed for modern high-speed vessels tertned the ship cockpit. The ship cockpit system,

        particularly regarding ďts safety, efficiency and economy for similar vessels converted to

        carry passengers and vehicles between the Cxoatian mainland and its islands, has been

        thoroughly analysed in this paper. The applications of this system, its basic features, its

        employment in navigation and the equipment órrangement on the bridge have also been

        discussed.

        Keyvwrds: computer communication networks, information systems, navigation systems,

        ship control, systems design.

            1. INTRODUCTION                    The first in the series of such systems designed for

                                               modern high-speed vessels, termed the SeaCockpit

Te most signif cant novelty in the high-speed vessel   and constructed in compliance with the requirements

market today is the applications of new regulations    set forth by the national register society Det Norske

and safety standards set for their construction and    Veritas   (DNV)   and   International   Maritime

exploitation (Sambolek and Bandula, 1992; Laza-        Organisation  (IMO),  has  been  developed  and

revic, et al.,1997). For shipbuilders and vessels the   promoted by the Norw�egian company Norcontrol

most relevant are, undoubtedly, the regulations and     (Det Norske Veritas,1991).

standards concerning the protection of damaged

vessels, fire fighting, reliability and ship's system   The ship cockpit integrated bridge system, primarily

supply availability (NC, 1995b; International Code      from the standpoint of safety of navigation, as well

of Safety). Introduction of modern navigation and       as  meeting  the  basic  requirements  issued  by -

electronic  equipment,  as  well  as  integrated        classi6cation  societies  by  implementing  moäern

computerised information systems designed for a         electronic equipment, will be dealt with in this paper

safe navigation, propulsion system safety and a         (International Code of Safety; IMO,1992).

comprehensive   environment   protection,          is

considered to be increasingly important with regard

to the development and construction of high-speed         2. Tf� BASIC CONCEPTION OF 'Tf� SHIP

vessels designed to carry passengers and vehicles              SEACOCKPIT

(NC,1995b). The recent trend in new technological-

information concept of shipboard control-navigation     The ship cockpit is an integrated bridge navigation

centres in which equipment and units are united in      system for high-speed vessels. It is designed to meet

an integrated bridge system may also be regarded in     the major challenges of operating modern high-

this context (Lazarevic, et al., 1997). An integrated   speed vessels at higher speeds in demanding waters

bridge  system,  by  its  control  and  information     (Fig.1) (NC,1995a).

concept resembling an aircraft pilot cabin known as

the  cockpit,  has  been  developed for  high-speed     The ship cockpit is state - of - the - art integrated

vessels (NC,1995a; Det Norske Veritas,1991).            navigation system for high-speed vessel providing
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safe  navigation  and  efficient  installation  and   - consoles to form the physica  structure of

maintenance. The very compact design provides    the bridge system;

identical work place for tvw navigators having easy   - Norcontrol  Seacraft  mode  equipment to

access to necessary control and instrument panels   make it possible to integrate and present information

from a seated position (Fig. 2).                    from   other  systems,  Se�aManager  and  special

                                                    navigation equipment like the navigator integrator,

                                                    NavInt, and the electronic chart system, SeaMap;

                                                         - selected equipment from other suppliers.

                                                    The Norcontrol Seacraft equipment includes three

                                                    main computers: two for processing and display of

                                                    navigational and other information and one for the

                                                    electronic chart system. All SeaCockpit computers

                                                    are integrated by use of a local area data network,

                                                    Ethernet, for optimum communication speed and in

                                                    order  to  reduce  interface  costs  (InŁ,  1995/96;

                                                    Kuzmanió and Lazarevic,1996; NC,1995a).

                                                    The SeaCockpit integrated bridge system in the

                                                    rt��d conńguration consists of ten consoles (Fig.

Fig.1. The ship cockpit integrated bridge system    3):

                                                         - � SeaManager consoies;

A modern high - speed vessel has many systčms that       - one SeaMap console;

the navigators have to consult during operations.        - � Radar consoles;

Each system has its own control and instrument           - two Corner consoles, 30o;

panel. The basic design idea for ship cockpit is to      - one Centre console:

collect all relevant navigation data and present it to   - two Side consoles.

the navigators in an easy way to enable them to

understand the picture on a high quality colour

screen. This screen is located in front of each

navigator (Lazarevic, et al. ,1997; NC,1995a).

                                                     Fig. 3. The SeaCockpit consoles

                                                           3, FUNCTIONAL DESCRIPTION

                                                     3.l Control console

Fig. 2. The navigators have easy ĺccess to controls

     and instruments panels                          Se;�Manager is the information centre of the bridgé.

                                                     The system collect data from various systems and

The ship cockpit is a standardised system that can be   sensors on board the vessel (Fig. 4) (Kuzm�c and

used on many ä�erent vessels. But each vessel has       Lazarevic,  1996;  NC,  1995b).  It  supplies  the

particulars that must be addressed, like interfaces to   navigator with vital information based on handling

�e ��ring and propulsion systems, fire alarm             and  controlling  the  vessel  during  normal  and

system and so forth. A producer co-operates with the     emergency sztuations. In addition, SeaManager has a

customer to define thč necessary engineering vrnrk       Navigator Integrator that provides the best possible

needed for a particular installation.                    position estimate based on the available sensors. The

                                                         information is presented as different on a colour

The ship cockpit concept is based on a very compact      screen. The wanted picture is selected on a touch

physical  layout  and  integration  of  essential        panel beside the screen. The available pictures are:

information for safe navigation. The ship cockpit             - Nautical information;

may be regarded as �nsisting of three main parts              - Fire alarm;

(NC,1995a; STN AE,1995):                                      - Safety doors;
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     - Comfort tneter;                                       angle based on data from the ship

     - Error massages.                                     , �tem;

Each picture is composed individually for each         - ,:,fust magnitude and direction based on

delivery to comply with the design and the choice of   ;ia�a fr'om the ship handling system;

equipment installed on the vessel.                          - if DataChief 2000 is used, selected engine

                                                       parameters of major interest to the navigator when

- Nautical information. It contains alI navigation     running the ship and group alarms are shown in the

information  the  navigator  needs  during  normal     piclure.

sailing, usually comprising (NC, 1995a; STN AE,        - _r ire álarm. The ńre alarm picture is shown in form

1995; DNV,1991, International Code of Safety):         rhe lay·-out of the decks of the vessel. The location of

     - own position with information about the         all the alarm sensors connected to the fire detection

source of data;                                        svstcs�i is shown as small circles. The master alarm

     - ship's deading, displayed both d:gitally and    Is �iv·~�r at the Nauticat informatiřn picture and the

as a compass sector;                                   navigator m�s�- select the Fire alarm picture.

     - alarms  and  warmngs  displayed  ďn  the        - Safetv doors. 'The >afety doors picture presents a

picture to provide a rapid alert to the navigator;     lav-out of the decks oď the vessel. If a door is open�i,

     - time of day in local time;                      a master alarm is given at the Nautical picture.

     - ship speed from the log or from (D)GPS          - Comfort meter.  Motěon  sickness on  ships,  or

system;                                                seasickness, has always been an important issue for

     - absolute and relative wind direction and        people prone to motion sickness, and for those seated

    ;                                                  next to them. The Comfort meter will show the

     - when applicable, depth below keel is shown;     navigators what kind of motions the passengers have

     - engine speed (RPM) based on data from the       experienced over time; and they can evaluate if it is

main engines;                                          advisable to change the operation of the ship in

     - trim flaps angle based on data from the ship    order to avoid seasickness (DNV,1991).

steering system;

                                         �-� �TILCYfaC?

                                         L-�

Fig. 4. The SeaCockpit system block diagram

- Error messages.  Error messages regarding the   - Navigation inte�rator. The Navigator integrator,

SeaCockpit system and comtnunication with the     Navlnt is a software system that the navigator with

systems on board are recorded and tnay be presented   the best possible position estimates, based on the

in the picture in form of a list. The list is intended to   available sensors. Data from gyro, log and position

be used by maintenance personal and for reporting           sensors are input to Kalman filter which calculates

of system malfunctions from the crew on board to            the optimum position, course mode and speed mode

base personnel and system supplier.                         well based on weights assigned to the different
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sensors according to accuracy. The ship cockpit has   operating high-speed vessels have called for the

a redundant system for navigation integration (Inf ,   doubling of equipment, providing the possibility of

1995/96; International Code of Safety; IMO,1992).      control and surveillance being carrďed out by tvw

                                                       officers, and bears an analogy to the aircraft in

                                                       which the staff consists of two members: a pilot and

3.2 Electronic chart                                   a co-pilot.

SeaMap is an electronic chart system designed to

comply  with  IMO's  Performance  Standard  for   REFERENCES

Electronic Chart Display and Information System

(ECDIS). SeaMap provides functions to establish        Kuzmanic, I.and Lazarevic, Z. (1996). Basic Advan-

and maintain route plans, and functíons to enable           tages of the Application of Optical Cables in

the navigator to monitor the sailing relative to a          the Local Area Netvwrk within an Integrated

fixed route plan. SeaMap can also provide steering          Shipboard Information System. In: Proc. of

inforrnation to the  autopilot  (IMO,  1994;  IHO,          the  4lst Annual  Conference  KoREMA'96.

1994).                                                      Vol. 4, pp. 63-65. KoREMA, Zagreb.

                                                       Lazarevic, Z., Kuzmanic, I. and Lakos, D. (1997).

                                                            Integrated  Navigational  System  for  High

3.3 Other equipment                                         Speed Craft. Nase more, 44 (1-2) /97, pp.9-

                                                            16. Polytechnic of Dabrovnik, Dubrovnik (in

To complete the ship cockpit system, additional             Croatian).

equipment is necessary. The selection criteria have    Lazarevic, Z.,  Kuzmanic, I. and  Matijasevió, D.

been IMO's performance standards, type approved,            (1996). Local  Area Network in Integrated

classificatěon  requirements,  EMI  compatibility,          Shipboard System. In: Proc. of the XII Symp.

fitness for interfacing a total navigation system, user     Theoretical and Practical Aspects of Nava�

friendliness, hard availability of training facilities      Architecture SORTA'96, pp. 363-370. Marine

for the  technical  staff  involved  in  installation,      Research & Special Technologies, Zagreb.

comxnissioning, maintenance and customer training.     Sambolek, M. and Bandula, D. (1992). High Speed

In order to comply with DNV's NAUT, a different             Craft. Brodogradnja.  Vol.  1-2, pp. 45-51.

configuration is necessary. NAUT requires ARPA -            Marine Research  &  Special  Technologies,

radar,   depth   measuring   system,   internal             Zagreb (in Croatian).

communication system and nautical communication        *    Det Norske Veritas (1991). Rules for Classiń-

system. Night vision equipment may be required in           cation of High Speed and Light Craft.

waters where such equipment is considered to be of     *    IHO (1994). Special publication no. 52, Alr

great importance for  navigational  safety  (DNV            pendix 2: Provisional Colour Symbol Stan-

i991; International Code of Safety; IMO,  1992;             dard  for  ECDIS,  3rd  draft  edition  1.0.

IMO,1994; IHO,1994).                                        Hamburg.

                                                       *    IMO Resolution A694(17) (1992). General

                                                            Requirements  for  Electronic  Navigational

4. CONCLUSION                                               Aids.

                                                       *    IMO, MSC Circ. 634 (1994). Performance

The profitability and safety of high-speed vessels          Standards for Electronic Chart Display and

designed for carrying passengers and vehicles has           Information System (ECDIS).

been greatly  influenced by the concept of new         *    Inf  material of companies: Norcontrol, S.P.

technological-information  systems  with  all  their        Radio A/S, Krupp Atlas Elektronik GmBH,

equipment and units being incorporated into an              Sperry Marine Limited (1995/ 96).

integrated bridge  system.  An  integrated  briáge     *    International Code of Safety for High Speed

system termed the ship cockpit has been specifically        Craft (Draft Resolution).

developed to meet the requirements of high-speed       *    Norcontrol (1995a). SeaCockpit - Integrated

vessels. By its features and performance the ship           Bridge System for High-speed Vessels.

cockpit will undoubtedly meet the strict demands       *    STN Atlas Elektronik ( 1995). Ship Control

and satisfy the high standards set by classification        Centre - The New Generation of Bridges.

societies. Safety and reliability in controlling and   *    Norcontrol (1995b). The Norcontrol Marine

                                                            Systems, Bridge and Navigation Systems.
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