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Long range satellite tracking 
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With a range of just 30 miles, AIS (automatic identification systems) are not the best way for authorities to monitor ship traffic; they would be better off looking at longer range satellite tracking schemes, as Barry Parker explains 

BODY

During much of the past year, Automatic Identification Systems (AIS) have received an enormous amount of coverage in the maritime trade press and in the Committee Rooms in Washington, D.C. 

Pushed by the US and a handful of other countries, the International Maritime Organization (IMO) is on a course towards mandated phase-in of Automatic Identification Systems (AIS), for ocean going ships, by mid year 2004.  

As reported throughout the media, AIS is seen as a silver bullet that will solve many vexing maritime security issues. However, some knowledgeable hands are questioning whether AIS, unquestionably a better mousetrap for close in traffic control, can be completely re-purposed as a tracking and surveillance tool.
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Vessel traffic systems

AIS systems, sometimes referred to as “transponders”, have long been a fixture in aircraft operations, enabling controllers and other pilots to identify what would otherwise be merely blips moving across radar screens. 

As necessary, the control tower can interrogate one of the blips to update the movement display. 

With the advent of vessel traffic systems, port planners and regulators saw the powerful benefits that a similar system would yield in maritime applications. 

Operators in vessel traffic centers, such as those in New Orleans, the English Channel, Singapore and Hong Kong, and elsewhere, could work with identifiable icons on a screen, with a feed that could be interfaced to the powerful radar systems used to monitor and control traffic. 

Aboard vessels, pilots would know the identity (and perhaps additional information) of radar targets “just around the bend”, or on an approaching course but shrouded in mist. 
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Mandatory AIS

With these powerful safety benefits in mind, the Maritime Safety Committee of the IMO succeeded in drafting a scheme for a mandatory AIS phase-in beginning in 2002 (for newbuilding vessels, passenger ships and some cargo vessels) that would stretch through 2008. 

Suddenly, with the maritime industry under a microscope, regulators, taking a hard look at ship and port security, began to look for fixes. 

After Senate testimony last Autumn by top brass from the U.S. Coast Guard (USCG), Senator John Breaux, from the coastal state of Louisiana, learned about AIS and the phase in schedule mandated by the IMO. 

Breaux was among those leading a charge in the US Senate that led to language in the Maritime Security Act of 2001 (the “Hollings Bill”) stipulating that all vessels plying U.S. waters must be outfitted with AIS, commencing in 2004 (corresponding to the proposed revised phase-in schedule offered by the U.S. at the IMO). 
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Limited technology

Here is the rub; AIS was never designed for long range tracking. 

While position information is “acquired” via GPS or even the more highly accurate DGPS (suitable for navigation), the signal is then transmitted over the VHF radio band- which operates via line of sight over a range of 30 miles. So the ship can only communicate by AIS to the port authorities when it is within 30 miles from the port. 

Additionally, AIS was designed to interface with radar and onboard ECDIS installations (using the NMEA 0183 format found on the bridge of vessels), but not with the SQL and Oracle databases found in supply chain management systems. 

Increasingly, solutions to maritime security applications have been inspired by the logicians, who point out that a total approach to port security and Maritime Domain Awareness (knowing who is in your waters, and why) does not start when the vessel enters AIS range. 

A typical merchant ship submitting a mandated 96-hour pre-arrival notice to the USCG’s National Vessel Movements Center (NVMC) could be 1000 miles offshore, well outside the range of VHF signals. 

This discrepancy has gradually dawned on delegates to the IMO, from the US and other proponents of the early phase AIS phase in. Indeed, in a paper submitted to the IMO’s Maritime Safety Committee (MSC 75/17/19), Brazil actually raised the issue. 
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Satellite tracking

The Brazilian IMO position, noted that AIS faces a lengthy phase in schedule, goes on to mentions an Australian program where ships were successfully tracked via Inmarsat, and goes on to state, in part, “…instead of anticipating the mandatory installation of AIS, it seems more reasonable to establish a system for global tracking of ships at sea using Inmarsat -C, as its adoption would be simpler and quicker, and with a broader scope that could also be associated to the SAR system, making it much more effective.”

The paper then goes on to propose a worldwide system of long-range vessel tracking using the -C network. The IMO’s Safety of Navigation Subcommittee seems to have taken all this onboard, and is expected to recommend to the Maritime Safety Committee, at its upcoming MSC 76 Meeting, that long range tracking, via the Inmarsat network, be viewed as a complement to AIS. 

Earlier this year, the US Coast Guard was evaluating the PurpleFinder system (mentioned in the Brazilian IMO paper), a long range satellite tracking system which had been configured to track vessels that had electronically submitted their 96 hour notices of their anticipated arrival to the NVMC. 
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Shipboard equipment

Like AIS, this system acquires the vessel position via the GPS network, albeit with positional accuracy not suitable for navigation.

But the similarity with AIS ends there. The digitally encoded signals are streamed from a vessel, via the Inmarsat satellite, to a land station, and then into the database of the tracking provider. 

It is possible to automate the tracking process, by loading a small software packet called a Data Network Identifier (DNID) into the Inmarsat terminal, a pre-programmed polling request from a particular land station can be authenticated, and a position report directed back out to that station, and then on to Port State or Regulatory Agencies.  

Many of the current generation of Inmarsat ship terminals emphasize their compliance with the GMDSS requirements in SOLAS- requiring a positioning/ alerting capability for ships of greater than 300 gt. while at sea. 

Some units, such as the Thrane and Thrane, Raytheon, and Seasat product lines, bundle in a local area network interface for attaching sensors, and the ability to tie into onboard messaging and network software. 
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Inmarsat D+ 

In addition to the well-established marine Inmarsat –C service, Inmarsat provides a complimentary “D+” service specifically catering for data only GPS-tracking and SCADA (Supervisory Control and Data Acquisition) markets. 

Inmarsat services are provided by approved Land Earth Station Operators, and D+ is currently offered though UK-based Satamatics Ltd and Canadian-based Skywave (both offering intelligent terminals and airtime). 

End-User applications are in turn offered through each LESO’s Value-Added Resellers (VAR)/Application Service Providers (ASPs).

Contrasted with the SOLAS GMDSS compliant C units, D+ does not form part of any IMO mandatory carriage requirement. 

However, the D+ hardware technology and associated valued added reseller applications do offer significant functional advantages over Inmarsat -C such as the ability to respond to certain exception events, for example; when a vessel enters or departs a pre-defined zone, when a panic alarm has been activated, when a cargo door is open or closed, a reefer container temperature is high or low.

This exception-based information always comes bundled with a time-stamped position report. Indeed this aspect of the D+ service is under serious consideration by the IMO in context of their deliberations regarding carriage requirements for a ship alarm system. 
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Programming terminals remotely

Like Sat-C terminals, D+ transceiver units can be programmed “over the air” to transmit an automatic position report at a certain interval i.e. each 6 hours or each 15 minutes. 

In addition, the intelligent configuration of D+ terminals can also be remotely programmed. This enables effective and efficient deployment for a wide variety of applications ranging from long-range tracking and ship alarm systems to bilge pump and smoke stack emission monitoring. 

Furthermore, Inmarsat D+ coverage is worldwide using the Satamatics service with associated VAR application. 
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Supply chain management

Long-range tracking has many applications beyond security, and indeed figures to play an increasingly important role in supply chain management. 

Pole Star – the company offering the PurpleFinder fleet management solution – utilizing both Inmarsat -C and Inmarsat D+ services - report a increasing number of tanker owners integrating long-range tracking into the private post fixture portion of their private Intranet websites, and furthermore integrating Discreet Surveillance and Alarm System (DSAS) reporting into their in-house security management operations. 

Carriers in drybulk, tanker and container trades are clearly incorporating long-range tracking into fleet management applications. P&O Nedlloyd, a household name carrier, joins the innovative Oldendorff and Vroon in making vessel positions freely available on their public websites, through the increasingly ubiquitous PurpleFinder java applets. 
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Interest from authorities

Pole Star’s VP Business Development, Julian Longson, an active participant in much of this year’s high-level IMO meetings and working groups relating to Maritime Security, reports significant interest in the PurpleFinder solution from surveillance-minded Port State Administrations including Coast Guard, Customs, Immigration, Port Authorities and Marine Exchanges. 

On the supply chain front, he did say that long-range tracking is really only the beginning of an enhanced ability to manage cargo logistics. Taking advantage of the ability to morph Inmarsat data streams into a malleable datafeed, a handful of big carriers and owners are automatically sending position updates in XML format as email attachments and via ftp into the information systems of their customers. 

At least one marketing guru that I talked to views such a capability as a “value added” that ship operators could offer their customers, a differentiator in otherwise commoditized businesses, possibly worthy of additional revenues.  

RELEVANT WEBSITES

Shipping companies with ship tracking services on their websites: 

Oldendorff http://www.oldendorff.com
Vroon http://www.vroon.nl
Satellite tracking services 

http://www.purplefinder.com
http://www.satamatics.co.uk
