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AIS has been characterized, with some truth, as the biggest boon to navigational safety since the invention of radar.  Actually, that characterization remains(from the mariner’s perspective, at least(unproven.  Regardless of its ultimate contribution to safety, however, the technology underlying AIS will have major impact upon the maritime world.  We’re at the early stages of implementation, and whether or not AIS proves to be as significant as radar(and the extent to which it will affect maritime commerce(depends upon how successful we all are in its implementation and use.  Only time will tell, and at some future date we will need to make a considered and honest judgment as to its real effectiveness in aiding marine safety and facilitating transportation.

I want to talk a little about how we got to where we are, some of the issues still before us, and to perhaps to sound some cautionary notes.  

It is easy to lose sight of the fact that the AIS concept started(as the name Automatic Identification System implies(with the simple goal of providing to ships at sea the identity of others they encounter, and do so reliably and automatically.  That idea has been welcomed by mariners for practical reasons.  One no longer will have to call blindly on Channel 16,  “Northbound ship on my port bow…etc.,etc.”.  

The hazard of making passing arrangements with the wrong vessel can be avoided; and at the very least one will know the identity of the rogue ship blissfully holding on in contravention of the Rules of the Road.  The identification capability will be useful to the mariner, and AIS promises to provide it in a way decidedly easier and more reliable than obtaining it in other ways, such as by Aldis lamp or repeated VHF calls. 

People soon saw that the potential uses extended beyond ship-to-ship, and one of the first expanded applications is to Vessel Traffic Services.  A common VTS problem is correlating ship identities with radar contacts, a step essential for safe vessel traffic management and particularly challenging in areas of high traffic density.  

VTS Rotterdam, for example, solves the problem by using cross-bearings from Automatic Direction Finders.  There, ADF bearings are taken on VHF transmissions and automatically superimposed upon the radar PPI scope, allowing operators to positively identify the radar paint of the transmitting ship.  AIS offers a means to automate and simplify what has been, in essence, a cumbersome procedure.  

AIS has also been welcomed by the Channel Navigation Information Service, operated by HM Coastguard since 1972,  and its partner station in France as an effective cost-reduction measure.  These stations oversee compliance with the English Channel Traffic Separation Schemes and have been using aircraft and patrol vessels to identify violators and collect evidence for subsequent enforcement action.  With the advent of an AIS carriage requirement it is expected that the need for such expensive adjuncts will be eliminated.

Fertile minds have seen many additional possibilities, and to meet them AIS capabilities have expanded enormously from what was a very simple beginning.  The exact sequence of that development is debatable, and not particularly germane to this symposium.  Suffice it to say, the technology has proved to have capabilities far beyond simple identification, and is currently perceived by technologists, regulators and managers as much more than a tool for the mariner alone.  It is worth noting that some proponents have even come to view AIS as the “Silver Bullet”, or universal panacea which will solve all of the ills maritime commerce is heir to. 

To accommodate the expanded applications AIS has been shifted from radar-based to radio-based transponders, expanding the volume of data which AIS can handle.  Today, the additional capabilities(those beyond identification(can be discussed under three broad headings.  

· Precise positioning 

· Surveillance

· Communications

Precise Positioning

From the mariners’ standpoint, the most significant addition may be the incorporation into AIS of a precision navigation input.  With the removal of selective availability GPS, or DGPS, will probably be the system universally used for the purpose.  Considering that an AIS carriage requirement is forthcoming, this provides the important benefit of insuring that a significant percentage of mariners will have available to them a precise means of establishing their own positions, but probably will result in increased pressure to insure charts are accurate enough to take advantage of that precision and are to the same datum.  

We must also recognize that referencing AIS-generated ship information to a geographic position may create problems for the mariner when correlating radar contacts and AIS data.  For example, If AIS contacts were to be superimposed upon a radar PPI scope, and the registration between the radar and own ship's geographic position does not precisely match, the mariner will be left asking for "The real ship to stand up."  While not a problem in the open ocean, because of the limited number of contacts, the registration issue could become a nightmare in a busy waterway.  It could also be downright dangerous if the wrong information was to be used for collision avoidance.

Surveillance

You may remember that about ten years ago there was considerable discussion about Automatic Dependent Surveillance, a system wherein ships would automatically and at prescribed intervals report their position to shore stations, providing a means of keeping track of their movements without the use of external sensors.  With the addition of a precision navigation input, AIS can now serve that function.  There are already a number of important applications of this capability, witness those in the Puget Sound area scheduled to be discussed later this morning.

Depending upon the communications medium employed, AIS-type surveillance can extend over coastal areas, Exclusive Economic Zones and even open ocean areas.  This is a feature which must be employed with caution, however, in applications involving vessel safety because AIS is not a fail-safe device.  Without functioning equipment a vessel simply drops out of the picture but is(of course(still there.  Even with a carriage requirement established, certain categories of ships may or may not activate their AIS(warships will undoubtedly be non-participants under a variety of circumstances, as will those engaged in law enforcement activities.     

We should keep in mind that, even with a carriage requirement, such wide-area surveillance does not come as a freebie with AIS.  Significant communications, infrastructure and processing costs accrue.

Communications
With the shift from radar-based to radio-based transponders the use of AIS as a communications link has assumed increasing significance, particularly for the transmission of data between shore and ship, and ship and shore. 

The list of candidate material for shore to ship transmission grows, seemingly on a daily basis.  There are currently applications which provide graphic representation of significant weather, as is done in Tampa Bay by a system developed by Ross Engineering.  NOAA’s Physical Oceanographic Real-Time System (PORTS) data is a prime candidate, and some have suggested use of AIS to replace NAVTEX.  Others see making the text of the Coast Pilot available as being useful.  An email capability has also been suggested, as has a feature  to provide the mariner with real-time information about the status of aids to navigation.  This catalog of possibilities grows, but we need to be very careful that the volume of data is not such that the mariner is overwhelmed by it, with the end result that safety is degraded rather than enhanced.

That is a very real danger when one considers all the other recent additions to the watchkeeper’s work load, such as GMDSS, and the increasing reliance upon one man bridge watches.  Those of you who are readers of SEAWAYS will recall a recent cartoon speaking directly to this point.

In the cartoon, the watch officer is busy at the GMDSS console, the Master is buried in the ECDIS display and the First Officer is involved at a computer with necessary administrative tasks.  Out the bridge windows(through which no one is looking(can be seen a large ship, close aboard, on a collision course.  

If we consider this cartoon far-fetched, consider for a moment EVER DECENT, a container ship operated by Evergreen Marine, and her August 1999 encounter with the NORWEGIAN DREAM, a 2400 passenger cruise ship.  The collision took place in clear visibility and light winds in the English Channel twenty miles from Margate.  The proximate cause was inattention of the cruise ship’s watch officer, and the probability is that he was distracted by an “administrative task”.  

One key to preventing the flood of data from overwhelming the mariner lies in its presentation.  An as yet unresolved issue is the most effective way to display and perhaps filter the flow of information so as to present it to the mariner at sea in a way facilitating its ready comprehension and application.  Preliminary work, sponsored by the British Royal Institute of Navigation, the Nautical Institute and the Honorable Company of Master Mariners overwhelmingly supports integration of AIS information with ECDIS, in a comprehensive geographically based situational plot showing one’s own ship relative to a full featured electronic chart, together with information about other AIS-equipped ships within range.  It is interesting to note that the Transportation Research Board, at the urging of the Coast Guard, is about to examine the issue of AIS data and its display.    

Solutions to these and similar issues are of keen interest to mariners, and must be satisfactorily resolved if AIS is to fulfill its potential.

You should all be aware of a semantical change that is occurring.  The announcements of this gathering listed my topic as “AIS and UAIS. An Overview”.  In that context, AIS relates to the broader technology, and UAIS to those applications meeting the standards developed and made mandatory by the International Maritime Organization and the ITU.  This emerging usage holds that only systems meeting the international standards are properly AIS, and that all other applications should be referred to simply as “transponders”.  

I’ll employ that new usage during the balance of my talk.

AIS carriage requirements have been incorporated in the SOLAS Convention, and the implementation schedule requires that all vessels subject to that convention be AIS-equipped by 1 July 2008.  National rulemaking to implement the SOLAS requirements is underway, and I understand that an update on that effort will be given just before lunch.  For the moment, suffice it to say that the AIS communications medium is VHF-FM, the data structure has been standardized, and the ship-generated information and reporting frequency specified.

The IMO has come late to the table, well after a variety of applications are in use worldwide.  Not all of those applications meet the AIS standard, raising the question of the effect of the forthcoming carriage requirements on those applications such as, among others, the carry-aboard units now used by a number of pilots’ organizations.  There have also been some demonstration projects, such as the one in San Francisco, which may have raised unrealistic expectations about what AIS will provide.  How best to merge such efforts with the regulatory standard, or even if all of the features can survive a merger, is one more area for careful examination.  

As we look at those issues, and the others that will surface, we need to keep in mind that the IMO-specified AIS is subject to significant constraints not necessarily applicable to broader category of “transponders”.  

Let me touch briefly on the several I see of particular significance.    

Ships and ports come in many sizes, shapes and purposes.  Therefore commonality is required for any device technology the requirements for which are established by an international authority.  In an ideal world there would be uniform commonality between countries and between ports regarding information available to the mariner, and in the means by which that information is provided.  In terms of the information conveyed via AIS this probably will result in achieving a relatively low-level “common denominator”, something equally applicable to Rotterdam and Mombassa.  The same reasoning applies to the shipboard end( what is specified as the minimum equipment must apply equally to top-of-the line ships employing bridge management teams and sophisticated systems as well as to the single person wheelhouse watch common to many vessels.  The effect of the drive for commonality probably will be to place limits upon the data handled by AIS, particularly in the quantity of the information flow between shore and ship.

The second constraint is cost.  Whether we all believe it or not, systems imposed by regulation are subject to cost considerations and there will be a ceiling.  Whether the ceiling is formally established through analysis or as the result of political pressure brought to bear by operators, there will be an effort to insure that the benefits of mandated systems are tangible and commensurate with the cost of installation and operation.  It goes without saying that the more capability the higher the cost, so look for regulatory requirements that specify capabilities below the full technical capabilities of the technology.

A third constraint may stem from legal considerations.  Although this is presently an unknown, sooner or later litigation will impact AIS use, and the results are difficult to predict.  It seems clear that there is considerable pressure not to amend the Collision Regulations to acknowledge AIS, and that the prevailing opinion of nautical professionals is to deal with AIS under the general provisions of Rule 7 of the International Convention for Preventing Collisions at Sea.  What will happen after the lawyers finish with the first AIS-assisted collision remains anyone’s guess.    

Interestingly enough, having information available from AIS may increase the legal burden carried by masters and pilots.  I came across an interesting quote not long ago that may indicate the shape of future litigation growing out of AIS use.

“The nostrums of the information age…dictate that the greater availability of information should eliminate uncertainty and enhance the ability to anticipate and control events.”

The implication is that the simple possession of more information may impose an additional burden to take action, or significantly effect the scope of actions which may be taken.  

An illustrative parallel may have arisen as an aftermath of the February 1988 collision in Upper New York Bay of the tank ship MAERSK NEPTUNE and the anchored bulk carrier MONT FORT.  The MAERSK NEPTUNE, entering the harbor with a pilot aboard during poor visibility, rammed the anchored MONT FORT
.  In the litigation which followed VTS New York was found partially responsible since it had not continuously updated the anchorage information initially provided to the pilot aboard MAERSK NEPTUNE, and because there was not in effect a standard procedure which assured a constantly updated flow of information from the VTS to all ships.  I believe that an unintended(and enduring( consequence of the incident and the court’s decision has been the high volume of radio traffic which emanates from all Coast Guard manned VTS, a practice that many mariners complain about.

Another potential constraint may stem from the fact that AIS data is available to anyone who invests in the equipment to receive its transmissions.  I earlier alluded to the probability that warships and government vessels engaged in sensitive operations may choose not to activate AIS.  Commercial concerns about having competition-sensitive information about vessel movements in the public domain will probably surface at some point, since similar concerns have been heard in the New Orleans area, with respect to VTS information.  There is also the effect of such things as piracy(Masters plying the waters of the East Indies are understandably reluctant to broadcast to all and sundry their positions, identification and types of cargo carried.

It seems clear that AIS can not be, for a number of reasons, the complete answer to all maritime safety and commercial information needs, and probably never will be the illusive “Silver Bullet”.  The constraints upon AIS leave significant room for the specialized application of transponder systems tailored to specific needs and circumstances.  The real managerial challenges will probably occur at the intersection of AIS and such transponder systems, with the key question being how best to take advantage of the information available from AIS while supplementing it effectively by other means.  

Fortunately, there appears to be time to carefully think through the problems and issues involved and to work out rational solutions which serve the mariner as well as commerce.  If that’s done right, the promise of the technology may be fulfilled.  Done incorrectly, the results will be confusion and distrust by the intended beneficiaries of a very important advancement in technology.  
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