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INTRODUCTION

Over the past decade there has been tremendous growth in the civil uses of GPS.  This paper aims to highlight the maritime uses of GPS, from the national maritime safety agency’s perspective.
ABOUT THE AUSTRALIAN MARITIME SAFETY AUTHORITY (AMSA) 

AMSA has a primary role in the promotion of maritime safety, protection of the marine environment and provision of aviation and marine search and rescue services.  Established under the Australian Maritime Safety Authority Act 1990 as a Commonwealth Authority, AMSA commenced operations on 1 January 1991
.

The Board and senior managers discharge their duties within the framework of the Commonwealth Authorities and Companies Act 1997.  AMSA is largely self-funded through levies on the commercial shipping industry.

AMSA’s main areas of responsibility include:

· Participating in the development and implementation of national and international maritime safety and environment protection standards,

· Enforcing operational standards for ships in Australian waters to promote their seaworthiness, safety and pollution prevention,

· Providing the national aids to navigation network and navigational systems, including development and application of international navigational safety policy and standards,

· Protecting the marine environment through management of the national strategy for preparedness and response coordination to marine pollution incidents,

· Arranging a capability to locate and rescue persons in maritime and aviation distress situations through the 24-hour Rescue Coordination Centre over the internationally agreed Australian Search and Rescue Region, 

· Providing a maritime distress and safety communications network, and

· Providing related services including public awareness and education in marine safety and pollution prevention, administration of Australia’s ship registration system, operation of ship reporting systems, involvement in training standards and competency of seafarers, pilots and marine surveyors, and publication and public access to ship safety and environmental standards. 

Headquartered in Canberra, the Authority employs approximately 200 staff nationwide.

MARITIME USE OF GPS

Over the 1990’s, AMSA has developed several uses of the GPS signal, unique to its needs.  These are as follows.

1.  Navigational services

As a signatory to the International Convention for the Safety of Life at Sea 1974 (SOLAS 74), Australia has an ongoing obligation to:

“  -  provide, as it deems practical and necessary either individually or in co-operation with other Contracting Governments, such aids to navigation as the volume of traffic justifies and the degree of risk requires.” 

A general philosophy applied to achieve a safe and efficient maritime transport regime is to provide navigational services comparable in standard and style with those of Australia’s principal trading partners.  This recognises the high component of foreign owned vessels engaged in Australia’s import and export trade.  In addition to this, the Australian people have an expectation that Australia’s protection of the marine environment is of the highest standard.

Further, AMSA is a levy-funded organization, and as such is obliged to consult with the levy payers (the commercial shipping industry) on the direction and level of activities undertaken in expending those levies.  

AMSA’s Differential GPS (DGPS) program

The cost of GPS receivers has continued to fall over the past decade.  Correspondingly, their use on board vessels of all descriptions has increased.

AMSA's DGPS program commenced in 1994.  From a list of potential areas, AMSA developed a capital works plan for establishing sixteen DGPS stations around Australia’s coastline.  The service commenced operations in 1998 and construction was completed in 2002.  
The system was designed to comply with the relevant prevailing standards of RTCM (Radio Technical Commission for Maritime Services), IALA (International Association of Marine Aids to Navigation and Lighthouse Authorities) and ITU (International Telecommunications Union), thereby ensuring that shipboard equipment on international ships would be capable of receiving and using the signals.

The strategy was to provide an isolated station to serve a specific area.  For wider areas, the intention was to provide a network of stations with the coverage areas that slightly overlapped at the extremities of the coverage.  To meet the IALA service availability requirements, AMSA’s DGPS network in the environmentally sensitive Great Barrier Reef (GBR) region, has full coverage redundancy.  

A diagram showing AMSA’s DGPS coverage appears overleaf.
Within AMSA, DGPS is used extensively to facilitate the efficient and precise positioning of navigational aids.  Further, the Royal Australian Navy’s Hydrographic Service makes use of AMSA’s DGPS service for positional control of some hydrographic surveys.
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2.  Marine pollution prevention & response 

AMSA manages Australia’s National Plan to Combat Pollution of the Sea by Oil and Other Noxious & Hazardous Substances (‘NatPlan’).  In this instance the GPS signal is used for:

· Locating, tracking and mapping of oil and chemical spills at sea and on shorelines.

· Accurate deployment of spill and vessel emergency response equipment.

· Determination of jurisdictional responsibility in various maritime zones.

· Display of spatial data e.g. environmental resources under threat from pollution.

Systems employed

· Hand held and fixed GPS receivers.

· Desktop Geographic Information System (ArcView & Arc GIS – for Search and Rescue & National Plan matters).

· Development of a National Oil Spill Response Atlas (GIS based).

· Handheld GPS/GIS systems for field use (Palm Top IPAQ).

· Satellite tracking of buoys (ARGOS tracking of spill movement).

· Airborne and satellite surveillance (investigations and enforcement of marine pollution legislation).

3.  SEARCH AND RESCUE (SAR) 

Search and Rescue operations

GPS supports accurate reporting and presentation of key SAR information such as:

· Target location

· Sighting and hearing reports 

· Drift of debris 

· Drift of SAR datum buoys

The Rescue Coordination Centre Australia (RCC Australia) uses a Geographic Information System (GIS), with an underlying chart display, as the key interface for accessing and displaying information.  The GIS utilises a combination of thematic data and imagery to provide visual representation of activities.  Accurate presentation of SAR information is made on the GIS.  GPS is used to provide positional input to this powerful tool.

Search and Rescue operations require accurate positioning information for:

· Determining the position of the distress craft

· Search and Rescue asset location

· As a data feed for modern distress alerting systems e.g. INMARSAT E and the new 406 MHz Electronic Position Indicating Radio Beacon (EPIRB)

· Accurate timing

Positional information received during an incident is used to:

· Provide input into search planning, particularly the location of drift/datum markers, dropped search equipment and actual target movement

· Track real time search area coverage and actual path of search assets

· Record reporting of sightings and determination of "hot spots" or most probable search areas

· Post search, the calculation of search area coverage and probability of detection

Asset tracking

The Australian Search and Rescue (AusSAR) system has an asset management functionality that provides a computer-assisted process capable of identifying, verifying availability, and allocating SAR assets.  Once SAR assets are launched, the module allows tracking of the assets and provides a comprehensive de-briefing capability, including verbal reports.  As technology becomes available, visual representation of actual search tracks and associated coverage will be available.

Search aircraft use GPS to accurately report their position, so that they can fly the nominated search pattern.

AusPOLL

AusPoll is a component of the AusSAR system that was implemented in February 2002.  It provides an automated method for tracking the position and communication status of vessels in the Australian Search and Rescue region.  Some 350 ships are tracked daily in this manner.  The AusPoll system automatically ‘polls’ or ‘interrogates’ a participating vessel every twelve hours, via INMARSAT C.  An automatic response is received back from a vessels’ Mobile Earth Station (MES) via the INMARSAT C Land Earth Station in Perth.  A GPS connected to the MES unit is a vital component of this system, and automates the function of providing positional information to this system.

4.  GPS AND ELECTRONIC NAVIGATION

The combination of GPS/DGPS and computerised charting systems offers a significant advance in navigational safety in restricted waters.  

Electronic Chart Display and Information System (ECDIS)

Computer technology now offers the ability to replace the traditional paper chart with a more versatile electronic product, the Electronic Navigational Chart (ENC).  The technologies of GPS/DGPS and ENC have now been combined into the Electronic Chart Display and Information System (ECDIS) whose standards have been defined by the International Maritime Organisation (IMO). 

ECDIS provides a powerful decision making tool on the bridge of a ship by combining satellite or other electronic position fixing with ship’s sensors and a sophisticated electronic database containing charting and other navigational information.  It therefore offers the potential for significant improvements in the safety of navigation through the reduction of human errors, which are all too frequently the cause of marine incidents.  

ECDIS is a highly interactive system.  The display and performance standards allow the mariner to select and display navigational information most relevant to the situation at the time.  Depth and hazard warnings are a characteristic feature of ECDIS.  

Under SOLAS Chapter V, an approved ECDIS may be accepted as meeting the chart carriage requirements for vessels.  For a ship to depend totally on ECDIS for navigation, the system needs to conform to IMO Resolution A.817 (19), Performance Standards for ECDIS, as amended.  

A further IMO resolution allows the use of raster data when vector data is not available.  To meet IMO requirements, both the vector and raster databases must be compiled by, or be prepared on behalf of, the national charting authority.  

Automatic Identification System (AIS)

An emerging ship and shore-based broadcast system, Universal AIS (or AIS, as it is commonly known) operates in the VHF maritime band.  An AIS station is a radio transceiver capable of exchanging ship information such as identity, position, course, speed and cargo details with other ships and with suitable receivers ashore.  

When used with an appropriate graphical display, shipboard AIS enables the provision of fast, automatic and accurate information regarding risk of collision by calculating the Closest Point of Approach (CPA) and Time to Closest Point of Approach (TCPA) from the positional information transmitted by target vessels.  

A ship borne mobile AIS station operates in an autonomous and continuous mode.  Positional and timing information is normally derived from an external GPS or DGPS receiver for accurate positioning in coastal and inland waters.

All SOLAS ships are required to have AIS installed by 2004.  
Future developments in gps 

These can impact on AMSA in several ways.  One relates to how navigation is conducted in Australian waters (particularly during the ocean phase of a voyage) and AMSA’s attitude towards third party provided services such as GPS.  That is to say, AMSA has an obligation under the IMO SOLAS Convention to provide aids to navigation.  With GPS, there exists a third party, over whose performance AMSA has no control.  

Another is how AMSA deals with the requirement of multi-modal transport systems and the emergence of private providers of augmentation services such as DGPS.  

AMSA needs to keep abreast of GPS and multi-modal developments, to ensure that the most cost effective and efficient systems are available to industry and that AMSA is influential in representing maritime industry requirements in the event of a multi-modal solution.

CONCLUSION

Like other coastal states, Australia faces a major challenge to improve maritime safety and environmental protection standards, which fulfil community expectations, whilst ensuring that ships transporting its cargo are able to do so safely and efficiently.

This is particularly challenging for Australia, an island nation, heavily dependent on seaborne trade, with an extensive coastline that encompasses environmentally sensitive regions like the GBR and Torres Strait.

AMSA is committed to base the introduction and adoption of any new technology on: 

· Extensive consultation with stakeholders,

· Realistic projections on the uptake rate,

· Provision of an appropriate service at an acceptable cost; and 

· Consideration of changing community expectations.

If Australia is to enthusiastically embrace new techniques and technologies that assist with the safe navigation of ships, it must do so in a way that is affordable for a relatively small population, particularly taking into account its large coastline and EEZ responsibilities.  Topical issues such as security and sharing information on shipping movements add new dimensions to the task.  

Australia has been, and will continue to be, innovative in finding cost-effective solutions to this on-going challenge.  

� AMSA Corporate Plan 2001-2002 to 2003-2004


� SOLAS 74 Chapter V, Regulation 13
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