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IALA Recommendation on the use of the Automatic
Identification Systems (AIS) in Marine Aids to Navi  gation

Services
(Recommendation A-126 )

THE COUNCIL

RECALLING that one of the aims of the Association is to dosafe, economic
and efficient movement of vessels and the proteabibthe environment through
the improvement and harmonisation of aids to ndwiga vessel traffic services
and other means world-wide.

NOTING Regulation V/19.2.4 of the 1974 SOLAS Conventias,amended, on
the carriage of AIS equipment on board ships;

NOTING ALSO that studies carried out by IALA on shipborne itfgsation
systems have assisted in the development and adagti

ITU Recommendation ITU-R M. 825 on the charactmsstof a
transponder system using DSC techniques for ude WiS and ship-to-
ship identification;

ITU Recommendation ITU-R M. 1371 on the Technichla@cteristics
for a Ship-borne Automatic Identification SystemI$A Using Time
Division Multiple Access in the Maritime Mobile Bédn

IALA Technical Clarifications on ITU-R M.1371;

IEC Standard 61993-2 Ed2: Class A Shipborne equipnuoé the
Universal Automatic Identification System (AIS) -p&rational and
Performance requirements, methods of testing aqdirex test results;
and,

IMO Recommendation on Performance Standards forhip-t®rne
Automatic Identification System (AIS), (MSC 74(68Hnex 3).

IMO SN/Circular 217 on Interim Guidelines for theeBentation and
Display of AIS Targets.

IEC 62320-1 AIS Base Stations — Minimum operaticaral performance
requirements — methods of test and required testtse

IEC 62320-2 AIS AtoN stations - Minimum operatiomad performance
requirements - methods of test and required tesitse

IMO SN Circ.236 - Guidance on the application oSAlinary messages.

IEC 62287 Maritime radionavigation and communicateguipment and
systems — Class B shipborne equipment of the Auionhdentification
System (AIS) using CSTDMA techniques — Operatiod parformance
requirements, method of test and required testteesu



IALA Recommendation A-126 on the use of AIS in Marine Aids to Navigation Services
Edition 1.3 June 2007

NOTING FURTHER that IALA has adopted:

* Recommendation A-123 on the Provision of Shore &a&atomatic
Identification Systems (AIS);

» Recommendation A-124 on AIS Shore Stations and bidivwg Aspects
Related to the AIS Service; and,

« The IALA NAVGUIDE, which includes a section on thee of AIS as an
Aid to Navigation.

RECOGNISING that the use of AIS in VTS operations will assist the
development and maintenance of a traffic imagejquaarly with respect to the:

* Identification of vessels;

» Tracking of vessels;

» Simplification of information exchange; and,

» Provision of additional information to assist irsgel traffic management.
RECOGNISING AL SO that an AIS transponder could provide informaterd
data that could:

* Be used as an aid to navigation;

» Complement existing aids to navigation;

* Monitor the performance of aids to navigation;

* Monitor the “on station” position of floating aidis navigation;

* Provide identity, state of “health” and other naatignal information
such as meteorological and hydrographical dat&vaflable, to ships and
shore authorities; and

+ Be used to assess traffic type and pattern to tassiproviding the
appropriate level of service and mix of aids toigaton.

HAVING CONSIDERED the various applications of AIS that have beemtified
by IMO, ITU, IEC and IALA,;

HAVING DECIDED that, in addition to the transfer of data from stoiship,
ship-to shore and shore-to ship, as identified\d§ | the Automatic Identification
System is defined as a system for use as:

* A marine aid to navigation;
* Atool to assist in VTS operations; and

» Atool to assist aids to navigation service proxsde
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RECOMMENDS that

1. National Members, and other appropriate Authorigiesviding marine aids
to navigation services, use appropriate AlS urstpart of their marine aid
to navigation services for

a. the provision information and data to shipping, and
b. monitoring and control purposes.

2. National Members, and other appropriate Authorifiesviding marine aids
to navigation services, take into account the ‘Ad&Is to Navigation
Service’ set out in the annex to this recommendatio

* * *
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Annex

AIS Aids to Navigation Service
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1 Background

Automatic Identification System (AIS) is an autormm broadcast system, operating
in the VHF maritime mobile band. It exchanges infation such as vessel
identification, position, course, speed, etc. betwenobile and fixed stations. It
handles multiple reports, using Time Division Mplé Access (TDMA) technology

ensuring reliable and robust operation.

Chapter V of the 1974 SOLAS Convention (as amendegl)ires mandatory carriage
of Automatic Identification System (AIS) equipment all vessels constructed on or
after 01 July 2002. Implementation for other typesl sizes of SOLAS Convention
vessels was required to be completed not later3tddecember 2004.

AIS as applied to aids to navigation (AtoN), impes\and enhances services provided
to mariners. The purpose of this document is tovide recommendations and
guidance for the use of AIS in this field.

2 Introduction

The International Association of Marine Aids to NMgtion and Lighthouse
Authorities (IALA) define an AtoN as:

“a device or system external to vessels that isigesl and operated to
enhance the safe and efficient navigation of vess®dl/or vessel traffic”

The primary purpose of an AIS AtoN Station is tempote and enhance safety and
efficiency of navigation by one or more of the éolling:

* Providing a positive and all-weather means of idieation;
» Complementing existing services (e.g. racons) fAdoN;

» Transmitting accurate positions of floating AtoN;

* Indicating if a floating AtoN is off position;

* Marking or delineating tracks, routes, areas, andd (for example, areas to
be avoided and Traffic Separation Schemes (TSS));

» Marking offshore structures (for example, wind iodgs, wave and tidal
energy devices, oil and gas platforms); and

* Providing weather, tidal, and sea state data.
A further set of benefits for the AtoN provider inde the following:

* Monitoring the status of an AtoN;

» Tracking an AtoN that is off position;

» Identifying ships involved in collisions with AtoN;

e Gathering real-time information on the ‘state oaltle of an AtoN; and

* Remotely controlling changes in AtoN parameters.
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2.1 Aids to Navigation Report

ITU-R M.1371 defines the “Aids to Navigation Regqi¥lessage 21). AIS AtoN
service enables AtoN providers to broadcast infoionaon the:

* Type of AtoN;

* Name of the AtoN;

* Position of the AtoN;

e Position accuracy indicator;

* Type of position fixing device;

*  On/Off position status;

* Real and Virtual AtoN identification;

» Dimension of the AtoN and reference positions; and

» Status of the AtoN systems.

2.2 Technical standard for AIS AtoN Stations

Technical standards for AIS AtoN are defined in IEGcument IEC62320-2, AIS
AtoN stations - Minimum operational and performaneguirements - methods of test
and required test results.

There are three classifications of an AIS AtoNistatwith different functionality.
They are summarised below and are fully describdBC 62320-2.
2.2.1 Type 1 AIS AtoN Station

The Type 1 AIS AtoN Station is a transmit-only giat operating in FATDMA
mode. Hence the slots used by the Type 1 AIS Atdlion need to be reserved.

This is the simplest type of AIS AtoN station, likg¢o have low cost and power
consumption.

2.2.2 Type 2 AIS AtoN Station

The Type 2 AIS AtoN Station is similar to a Typelut has, in addition, an AIS
receiver of limited capability operating on a sm@llS channel. This receiver allows
the Type 2 Station to be remotely configured anutrodled via the AIS VDL.

2.2.3 Type 3 AIS AtoN Station

The Type 3 AIS AtoN Station is more complex thae thype 1 and Type 2, and
contains two AIS receiving processes that allowoitparticipate fully on the AIS
VDL. This means that in addition to FATDMA, the d@& 3 station can function in
RATDMA mode.

The Type 3 station is therefore capable of:

* Autonomous operation, not requiring slot reservetjo
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* Receiving and relaying AlIS messages, including rebrdnd configuration
messages for itself or for other AIS AtoN statiams& chain. See IEC 62320-
2 for more details of chaining;

* Relaying AIS messages related to search and reande;

e indirect synchronisation, using its receiving pIEses.

3 Supplementary AIS AtoN Messages

In addition to Aids to Navigation Report, Messade & AlS AtoN may also transmit
Messages 6, 8, 12, 14, 25 and other appropriateages.

Message 6

Message 6, Addressed Binary Message, can be enapbyyan AIS AtoN for sending
AtoN status reports to the competent authority sasgble for the AtoN. Examples of
useful data are battery data, lantern status datd, solar power system charging
current. The benefits for the competent authaity knowledge of equipment status,
opportunity for preventative maintenance, earlfroattion of faults, and ultimately
increased availability. Such performance inforavaitan be fed back into the design
process for AtoN systems.

Message 8

Message 8 is a broadcast binary message. IMO bbbsiped a limited list of
Message 8 formats for international use (SN Cig)J23Competent authorities are
free to use other Message 8 formats on a regi@sasb

As an example, among the list of IMO Message 8 #&ismis Application 1
Meteorological and Hydrological Data. SensorslmAtoN provide this data to the
AIS AtoN Station, which in turn broadcasts this lgage 8.

Message 12

An example of the use of a Message 12, AddresstetySRelated Message, by an
AIS AtoN could be where a Type 3 AIS AtoN receiasAlS SART message, and
relays this, as a Message 12, to the SAR authority.

Message 14

Message 14 is a Broadcast Safety Related Message.with the Message 12
example, an AIS SART message could be re-broatigaat AIS AtoN.

Message 25

Message 25 is a single slot binary message thattaraexample be used to send
encrypted configuration data. See IEC 62320-2udher details.

Message 26
Message 26 is multiple slot binary message that 86ETDMA.
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A Type 3 AIS AtoN station may also transmit Messagend 13.
IALA maintains a register of binary applicationsitluse messages 6, 8, 25 and 26.

AIS may be applied to both floating and fixed AtoNexd more than one AIS
message format may be transmitted as noted abblve.competent authority for the
AtoN has an obligation to verify the broadcast iration and the correct operation
of the AIS AtoN Station.

4 Implementation

4.1 Real, Synthetic, and Virtual AIS AtoN

An AIS AtoN can be implemented in three ways, R8ghthetic, and Virtual.

4.1.1 Real” AIS AtoN

A “Real” AIS AtoN Station is located on the AtoN.

4.1.2 Synthetic AIS AtoN

For practical or economic reasons it may not be@pjate to fit an AIS to an AtoN.

In this case, the ‘Synthetic’ AIS approach may bkeh. There are 2 types of
Synthetic AIS AtoN, “Monitored Synthetic AIS AtoNdnd “Predicted Synthetic AIS

AtoN".

4.1.2.1 Monitored Synthetic AIS AtoN

A “Monitored Synthetic AIS AtoN” is transmitted as message 21 from an AIS
Station that is located remotely from the AtoN.eT&toN physically exists and there
Is a communication link between the AIS Station #mel AtoN. The communication
between the AtoN and AIS shall confirm the locat@om status of the AtoN.

4.1.2.2 Predicted Synthetic AIS AtoN

A “Predicted Synthetic AIS AtoN” is transmitted asMessage 21 from an AIS
Station that is located remotely from the AtoN. eTAtoN physically exists but the
AtoN is not monitored to confirm its location oasis.

Only a Monitored Synthetic AIS AtoN ensures theegrity of the floating AtoN,
therefore the use of a Predicted Synthetic AIS AteMot recommended for use on
floating AtoN. Predicted Synthetic AIS AtoN broadts for fixed AtoN is acceptable
as the location will not change, but the statuthefAtoN is not verified.

4.1.3 Virtual AIS AtoN

A “Virtual AIS AtoN” is transmitted as a Message #ir an AtoN that does not
physically exist.

It may be appropriate to create a virtual AtoN, reheo physical AtoN exists. In this
case the symbol would appear on the display fopexiBed location, even though
there is no physical AtoN. A nearby base statioAtoN station could broadcast this
message. The flag in Message 21 would clearlytiigethis as a Virtual AIS AtoN.
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An example of where Virtual AIS AtoN could be udefithe marking of hazards to
navigation on a temporary basis (see IALA Recomragad 0-133, Emergency
Wreck Marking), until more permanent AtoN can b&abbshed.

4.2 MMSI numbers for AIS AtoN

4.2.1 MMSI numbers for all AIS AtoN

Message 21 must include a Maritime Mobile Serviaentity (MMSI) number. All

AIS AtoN MMSI numbers, as defined in ITU-R M.585&e of format 99 followed
by a three-digit MID followed by a four-digit unigudentifier. The MID identifies
the country that issues the VHF licence for the AI®N Station. The four-digit
unique identifier starts with 1 (99MID1XXX) for reand synthetic AtoN Stations
and starts with 6 (99MID6XXX) for virtual AtoN Sians.

4.2.2 MMSI numbers for Synthetic and Virtual AIS AtoN

Each Synthetic and Virtual AIS AtoN must have aquet MMSI number. The Repeat
Indicator in Message 21 is used to indicate thatntlessage is broadcast from another
location ie not the location given in the messabe 2

4.3 Reporting intervals for AIS AtoN messages

4.3.1 Message 21

The reporting interval for Message 21 should besehoso that a vessel receives an
appropriate number of Messages 21 from coming natoge of the AIS AtoN
broadcast until reaching the AIS AtoN location. r8d messages are considered the
minimum.

Factors to take into account are:
« Vessel speed of approach;
e Topology, for examples vessels approaching fromradaa headland; and
¢ Nominal transmission range.

Ideally a short reporting interval would be usedt In many cases the power
consumption of the AIS AtoN will also influence thbieoice of reporting interval.

An example is of a high speed vessel approachid@ &nots, from the open sea, and
with a reception range of 20 nautical miles. Iistbase a reporting interval of 10
minutes would be sufficient to receive three messag

A second example is of a vessel approaching frovarat a headland which masks
the AIS signal, with the vessel doing 10 knots, angdre the AIS AtoN appears at 2
miles range when the vessel clears the headlanthid case, a reporting interval of 4
minutes would be sufficient to receive three messag
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4.3.2 Reporting intervals for other messages

Reporting intervals for other messages should Isedan operational requirements.
Two examples follow:

Message 6 for AtoN monitoring.

This message need only be sent as often as theetemb@uthority requires that data.
However in practice power consumption by the Al®Mtwill be minimised if this
message is sent just before or just after a MesBhgd his is because most AIS AtoN
devices will power down parts of their operatingstsyn between transmissions
(“sleep mode”), and so sending Message 6 duringeasklige 21 wake-up portion of
the sleep mode cycle does not add an extra wakeeupd. Sending additional
messages during the wake portion of the cycle hsaominimal effect on AIS AtoN
device power consumption.

Messaqge 8 for Meteorological and Hydrological data.

Again this should be coordinated with the wakeyslemycle for Message 21.
However by its nature, this message is requiresl fiegjuently, so that a multiple of
the Message 21 reporting interval would be appaberi In situations where the
Message 8 for Meteorological and Hydrological dataepeated by an AIS Base
Station, the reporting interval at the AIS AtoNt&ia might be reduced to 30 or 60
minutes, for example.

4.4 Repeating AIS SART messages

AIS SART messages can be repeated by a Type 3 &N Station.
4.5 AIS VDL channels for AIS AtoN messages — Report  ing Modes

45.1 Reporting modes for Message 21

There are three reporting modes for Messages 21

e Mode A — Message 21 transmission alternates between Chdnrand
Channel 2 in a subsequent frame that is nominalé/reporting interval later.
Message 21 content is updated for each message, or

* Mode B — The same Message 21 transmitted on Channel CThadnel 2 in
quick (nominally 4 seconds) succession. The firsingmission of each
Message 21 may be on either Channel 1 or Channel The second
transmission shall be on the other channel), or
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* ModeC — Message 21 transmitted on a single channel,réithannel 1 or
Channel 2. Message 21 content updated at eachirgpimterval.

Figure 1 — Reporting Modes for Message 21

Mode A o I
Ch?2

ch1 | 1 1
Mode B cho I I I

Mode B may starton Ch 1 or Ch 2

Ch1

Mode C o | 1 I

Ch?2

» »

Reporting Interval Reporting Interval Time

Eachl represents a transmission of Message 21

The Type 1 and Type 2 AIS AtoN stations may tramsmni a single AlS channel,
either Channel A or Channel B, or on both channdlee Type 3 AIS AtoN station
should transmit on both channels.

IALA recommends the use of Mode B for dual chandelices. Single channel
devices must use Mode C.

4.5.2 Reporting modes for other messages

Reporting modes for other messages should be b@asexperational requirements.
Two examples follow.

Message 6 for AtoN monitoring

This application is essentially point to point séar of monitoring data, and so a
single channel, Mode C, may be sufficient.

Message 8 for Meteorological and Hydrological data

This application is likely to be intended for thenlefit of shipping and so to increase
the likelihood of reception, the use of Mode A oisBecommended.

4.6 Configuration of Message 21, Aids to Navigation Report

Configuration of an AIS AtoN station, and of theestial Message 21, is described in
IEC 62320-2.
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4.6.1 Position monitoring for floating aids

The AIS AtoN Station should transmit its currensipion as given by the Electronic
Position Fixing System (EPFS) on the floating AtoN.

The position derived from an EPFS can be used mjuoation with the reference, or
charted, position and a ‘guard ring’ to monitor pgesition of floating AtoNs and to
generate an ‘Off position’ alarm which sets thepdkition indicator bit in Message
21.

IEC 62320-2 does not prescribe any specific allgorifor computing off position for
the purpose of setting the off-position flag in gage 21. This algorithm is left to the
AIS AtoN manufacturer or competent authority toidec

When selecting an off-position algorithm, considierashould be given to spurious
position fixes from the EPFS. A single spuriousipon fix from the EPFS should
not set the Off-position flag in Message 21.

The use of systems that augment the EPFS is recodadeto improve the accuracy
and reliability of the position data.
4.6.2 Name of AtoN

When assigning the “Name of AtoN” field in Messagg&, one or more of the
following should be used:
a) Charted name;

b) National or international identification number;

c) Description of special characteristics. (This cantes up to the service
provider, but examples are light flash charactange in nautical miles,
elevation in metres.)

The name can be up to 34 characters in lengtheifndme extension field is used.
Care should be taken when using long names as timane20 characters may not be
displayed on the MKD of some Class A equipped Jssse

4.6.3 The “Dimension/reference for position AtoN field”

This field should indicate the “dimension/refererioe position” parameter of the
AtoN object itself and not the dimensions of theaam which a floating aid can
move (guard zone) or dimensions of a "dangerous’zaround the AtoN.

For fixed AtoN, a numeric value should be used @edhin the table below. The
orientations established by the dimensions A, B& © should face true north,
south, west & east respectively. By setting A &htb zero, the reference point
becomes the north-west corner.

For floating aids larger than 2m x 2m, the dimensiof the AtoN should always
be given as a circle, i.e. the dimensions showléhys be as follows: A=B=C=D>1.
(This is due to the fact that an orientation offlbating aid is not transmitted.)

For floating objects smaller than or equal to 2n2m the values of the fields
should be set to A=B=C=D=1.
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When transmitting virtual AtoN information, i.e.etlvirtual AtoN flag is set to one
(1), the dimension should be set to A=B=C=D=0 (ad#). This should also be
the case, when Type of AtoN is set to "referendet.o

Off shore structures that are not fixed, such gs, should be considered as Code
31 type from Table 1. These structures shall hee “Dimension/reference for
position” parameter as determined below.

Fixed off shore structures, Code 3 type from Talile shall have their
“Dimension/reference for position” parameter asedweined below. Hence, all off
shore AtoNs and structures have the dimensionmeted in the same manner and
the actual dimensions are contained in Message 21.

il
3

Dimension/reference for
position, for a fixed AtoN
Numeric

g0|m >
Rlo|N|O

y Dimensionsfor afloating AtoN
o and both fixed and floating off
shore structures (table 34bis
Codes 3 and 31)

A+B <2m A=B=C=D=1
A+B >2m A=B=C=D>1

4.6.4 AtoN Status Bits

The diagram below represents the recommended ubes# bits.

10
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111 XX XX X
Page id =111 (7) 0 = Good Health
1 =Alarm
RACON Status: v ¥ Light Status:
00 = No RACON installed 00 = No light or no monitoring
01 = RACON installed but not monitored 01 = Light ON
10 = RACON operational 10 = Light OFF
11 = RACON Error 11 = Light Error

These bits shall be employed as follows:

The first three bits shall be use to define a RBgeThe Page ID can range from 0 to
7, allowing 8 pages. The first page is not used tie Regional/International
application and is defined as the default “not Gssahdition in Recommendation
ITU-R M.1371. Page 7 (binary 111) is defined abd?ages 0 to 6 are reserved for
future use. The future use is envisaged as bengonitoring of AtoN parameters
such as voltages, currents, temperatures, etc.

Page 7 shall be implemented in all types of AISMtations. The final 5 data bits
are defined as in the diagram above.

NOTE

« Manufacturer’s default setting for the eight AtoNatBs bits of Message 21
should be all zeros.

« One bit is used for alerting the competent authhdhiait there is a problem at the
AIS AtoN Station. This allows a competent authotd avoid using Message 6,
if there is pressure on VDL slots, while still ragdeg some monitoring
information every time Message 21 is sent by th® AtoN Station.

* Health flag alarm should be set to 1 to indicafaudt in or failure of the AtoN
system or AIS AtoN station, at this location. et indication of the fault or
failure detail can be achieved by use of additiqrages within the eight AtoN
Status bits, or addressed binary Message 6.

« By using only page 7 there is no need to toggleutin the messages, only
Message Id 7 has to be read thus allowing an imatediitering.

4.6.5 Type of Aid to Navigation

The types of Aids to Navigation listed below aresdwh on the IALA Maritime
Buoyage System, where applicable.

There is potential for confusion when deciding Vvileetan aid is lighted or unlighted.
Competent authorities may wish to use the eightNABtatus Bits of the message to
indicate this.

11
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TABLE 1

Thenature and type of AtoN can beindicated with 32 different codes

Code Definition
0 Default, Type of A to N not specified
1 Reference point
2 RACON
3 Fixed structure off shore, such as oil platfgrmisid farms.
(Note: This code should identify an obstructiort ikditted
with an Aid-to-Navigation AIS station.)
4 Spare, Reserved for future use.
Fixed Ato N 5 Light, without sectors
6 Light, with sectors
7 Leading Light Front
8 Leading Light Rear
9 Beacon, Cardinal N
10 Beacon, Cardinal E
11 Beacon, Cardinal S
12 Beacon, Cardinal W
13 Beacon, Port hand
14 Beacon, Starboard hand
15 Beacon, Preferred Channel port hand
16 Beacon, Preferred Channel starboard hand
17 Beacon, Isolated danger
18 Beacon, Safe water
19 Beacon, Special mark
Floating AtoN | 20 Cardinal Mark N
21 Cardinal Mark E
22 Cardinal Mark S
23 Cardinal Mark W
24 Port hand Mark
25 Starboard hand Mark
26 Preferred Channel Port hand
27 Preferred Channel Starboard hand
28 Isolated danger
29 Safe Water
30 Special Mark
31 Light Vessel / LANBY/Rigs

4.6.6 Type of Electronic Position Fixing Device

For fixed AtoN and virtual the surveyed positionosll be used. The accurate
position enhances its function as a radar refertarget.

12
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4.7 Marking of off-shore wind turbines.

Refer to IALA Recommendation 0-117, “The markingoéffshore wind farms”. The
extremities of the wind farm should be identifiegd AS. The use of synthetic AtoN
AIS in this application would reduce the numberA8 AtoN Stations needed to
mark a wind farm.

AIS may be used to mark only the most significawlividual wind turbines of a wind
farm, e.g. those wind turbines at a corner positomat the change of direction of a
line of wind turbines by utilising Message 21.

4.8 Marking of off-shore wave and tidal energy devi  ces.

Refer to IALA Recommendation 0-131, “Marking of affiore wave and tidal energy
devices”. The principles of section 4.7 above $thte adopted.

4.9 Chaining of AIS AtoN Stations

A chain of AIS AtoN Stations allows for communiaatifrom an AlS Base Station to
AIS AtoN Stations that are remotely located andblem& communicate directly with
the Base Station. Encrypted messages are passadsfation to station until the
intended recipient is reached.

The concept requires an AIS AtoN Station to havewkadge of its neighbouring AIS
AtoN Stations. Each AIS AtoN Station in the chamust know the entire chain to
prevent unnecessary retransmission of the messages. IEC 62320-2 for further
details on chaining of AIS AtoN Stations.

5 References
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IALA, Technical Clarifications on Recommendatioi®JIR M.1371.
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IEC 62320-2 AIS AtoN stations - Minimum operatioaald performance
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