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AIS: coming to an ATON near you
Dennis L. Bryant
Mariners are intimately familiar with aids to navigation (ATON), both fixed (e.g.,
lighthouses, daymarks, etc.) and floating (e.g., buoys). Mariners are increasingly familiar with
the Automatic Identification System (AIS). Until recently, the two concepts were separate and
distinct, but no longer.
ATONs have been utilized for millennia to mark harbors – the Pharos lighthouse at
Alexandria, Egypt was a conspicuous example – and waterways worldwide. With the industrial
revolution and the growth and electrification of cities, it has become difficult for mariners to
identify certain ATONs against a lighted background. Efforts, such as the installation of radar
reflectors and radar beacons (racons) on various aids have lessened, but not eliminated, the
problem.
AIS was developed in recent years as a collision avoidance device. It was designed to
transmit via VHF-FM the identity, course, and speed of the vessel on which it was installed,
along with certain other information. Ships receiving the signal could quickly learn if there was
a risk of collision with the transmitting ship and appropriate arrangements could be made.
Following the horrific terrorist attacks of September 11, 2001, the mission of AIS was expanded
to include maritime security. Nations installed AIS receivers along and off their coasts in order
to learn the identity of nearby and arriving ships. Recently, other uses have been found for AIS.
Owners, operators, charterers, and shippers use it to keep track of vessels for commercial
reasons. Coastal states have also found AIS to be useful in identification of vessels suspected of
illegal activity, such as pollution.
Now, experiments are being conducted to place AIS transmitters on ATONs. In 2007,
the International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA)
developed a formal recommendation on the use of the Automatic Identification System (AIS) in
marine aids to navigation services. IALA took this step in recognition that the AIS transponder
has the capability to provide information and data that could: (1) be used as an aid to navigation;
(2) complement existing aids to navigation; (3) monitor the performance of aids to navigation;
(4) monitor the “on station” position of floating aids to navigation; (5) provide identity, state of
health, and other navigational information, such as meteorological and hydrological data to ships

E-mail
Internet

dennis.l.bryant@gmail.com
http://brymar-consulting.com/

AIS: coming to an ATON near you
Page 2
January 20, 2011
and shore authorities; and (6) be used to assess traffic type and pattern to assist in providing the
appropriate level of service and mix of aids to navigation.
There are three categories of AIS ATON: physical, virtual, and synthetic. The physical
category is where the AIS is installed on actual aid. The virtual category is where the AISformatted symbol is displayed on an electronic chart system, but no physical aid exists at that
location. Use of a virtual AIS ATON may be appropriate to mark a hazard to navigation or
wreck until such time as a physical aid can be established. The synthetic category is where
information is received from other physical non-AIS aids and then ported to and broadcast by an
AIS station. The synthetic AIS ATON could be used where a physical aid does not have AIS
installed, but the provider wants to call better attention to the aid. An AIS station would
broadcast the AIS signal that would have been broadcast by the aid if it had AIS actually
installed.
Various issues must be taken into consideration before AIS can be installed on an ATON.
A Maritime Mobile Service Identity (MMSI) number must be assigned. The MMSI number is
unique nine-digit number for vessels or coast stations transmitting radio signals in the maritime
band. In the United States, non-federal MMSI numbers are assigned by the Federal
Communications Commission (FCC), normally as part of the processing of a radio station
license application.
The frequency of transmission must be determined. Since the ATON does not move (or
at least it shouldn’t), rapid re-transmission required on a vessel is inappropriate, and wastes
energy. On the other hand, the low height of the antenna (particularly on a floating ATON or
day mark) will limit the distance within which the signal is likely to be received. Obstructions,
such as headlands, must also be considered.
Advanced AIS ATON stations can serve as Search and Rescue Transponder (SART)
repeaters, allowing for greater likelihood that rescue units can rapidly respond to mariners in
distress, while minimizing search time and effort. When combined with the capabilities now
found on “smart” buoys deployed by the National Oceanic and Atmospheric Administration
(NOAA), they can monitor and report in real time wind speed and direction, temperature, wave
height, current, and other data of value to the mariner.
The AIS ATON may be particularly valuable when used for marking of wrecks as it can
highlight for the mariner the existence and location of this unexpected danger. Similar aids can
also mark offshore structures and facilities, such as rigs, wind farms, wave and tidal energy
devices, and fish farms.
Various commercial interests are developing and marketing AIS transmitters and
transceivers for potential sale to ATON providers. These devices come in a range of sizes and
capabilities.
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The UK and Irish General Lighthouse Authorities (GLA) have moved the furthest to date
in development of detailed processes for AIS ATON and the Irish Lighthouse Authority has
probably established the most AIS ATON. Other nations, such as South Africa, are also
considering the issue. The US Coast Guard has made some initial steps to test AIS ATON, but
the sheer size of its ATON program and the state of the budget have restrained efforts to get
beyond limited trials.
An AIS ATON station has the potential to enhance marine safety and the efficiency of
navigation by: (1) providing a positive and all-weather means of identification; (2)
complementing services (such as racons) currently on the ATON; (3) transmitting an accurate
position for a floating ATON; (4) indicating whether a floating ATON is off station; (5) marking
tracks, routes, areas, and limits; (6) marking offshore structures, such as wind farms; and (7)
providing weather, tidal, and sea state data. In addition, the AIS ATON station may benefit the
service provider by: (a) monitoring the status of the ATON; (b) tracking a floating aid that is off
station; (c) monitoring and identifying marine traffic in the vicinity; and (d) allowing for remote
control of ATON parameters.
Only time will tell how many of these potential capabilities will be adopted and how
widespread the use of AIS on ATON will become. The possibilities, though, are just beginning
to be explored.
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