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Caution

• Not all ships carry AIS.

• The officer of the watch (OOW) should always be aware that other 
ships, in particular leisure craft, fishing boats and warships, and some 
coastal shore stations including Vessel Traffic Service (VTS) centres, 
might not be fitted with AIS.

• The OOW should always be aware that AIS fitted on other ships as a 
mandatory carriage requirement might, under certain circumstances, 
be switched off on the master's professional judgement.



Caution

• AIS should always be in operation when ships are underway or at 
anchor. 

• If the master believes that the continual operation of AIS might 
compromise the safety or security of his/her ship or where security 
incidents are imminent, the AIS may be switched off.  

• Unless it would further compromise the safety or security, if the ship 
is operating in a mandatory ship reporting system, the master should 
report this action and the reason for doing so to the competent 
authority. 

• Actions of this nature should always be recorded in the ship's 
logbook together with the reason for doing so. 

• The master should however restart the AIS as soon as the source of 
danger has disappeared. 



Application and requirements

All ships of 300 gross tonnage and upwards engaged on international 
voyages and cargo ships of 500 gross tonnage and upwards not 
engaged on international voyages and passenger ships irrespective of 
size shall be fitted with an automatic identification system (AIS), as 
follows:

• ships constructed on or after 1 July 2002;



Application and requirements

All ships of 300 gross tonnage and upwards engaged on international 
voyages and cargo ships of 500 gross tonnage and upwards not 
engaged on international voyages and passenger ships irrespective of 
size shall be fitted with an automatic identification system (AIS), as 
follows:

• ships engaged on international voyages constructed before 1 July 
2002:
• in the case of passenger ships, not later than 1 July 2003;
• in the case of tankers, not later than the first survey * for safety equipment 

** on or after 1 July 2003; 
• in the case of ships, other than passenger ships and tankers, of 50,000 gross 

tonnage and upwards, not later than 1 July 2004;
• in the case of ships, other than passenger ships and tankers, of 300 gross 

tonnage and upwards but less than 50,000 gross tonnage, not later than the 
first safety equipment survey* after 1 July 2004 or by 31 December 2004, 
whichever occurs earlier; 



Application and requirements

All ships of 300 gross tonnage and upwards engaged on international 
voyages and cargo ships of 500 gross tonnage and upwards not 
engaged on international voyages and passenger ships irrespective of 
size shall be fitted with an automatic identification system (AIS), as 
follows:

• ships not engaged on international voyages constructed before 1 July 
2002, not later than 1 July 2008

• The Administration may exempt ships from the application of the 
requirements of this paragraph when such ships will be taken 
permanently out of service within two years after the 
implementation date specified in subparagraphs .2 and .3.



Scope

• The AIS should improve the safety of navigation by 
• assisting in the efficient navigation of ships, 

• protection of the environment, and 

• operation of Vessel Traffic Services (VTS). 

• These are provided by satisfying the following functional requirements:
• in a ship-to-ship mode for collision avoidance;

• as a means for littoral States to obtain information about a ship and its cargo;

• as a VTS tool, i.e. ship-to-shore (traffic management).

• The AIS should be capable of providing to ships and to competent 
authorities, information from the ship, 
• automatically and with the required accuracy and frequency, to facilitate accurate 

tracking;

• transmission of the data should be with the minimum involvement of ship' s 
personnel and with a high level of availability.



Functionality of AIS

The system should be capable of operating in a number of modes:

• an "autonomous and continuous" mode for operation in all areas. This 
mode should be capable of being switched to/from one of the following 
alternate modes by a competent authority;

• an "assigned" mode for operation in an area subject to a competent 
authority responsible for traffic monitoring such that the data 
transmission interval and/or time slots may be set remotely by that 
authority; and

• a "polling" or controlled mode where the data transfer occurs in 
response to interrogation from a ship or competent authority.



Capability of AIS

The AIS should comprise:

• a communication processor, capable of operating over a range of 
maritime frequencies

161.975 MHz – ch 87B
162.025 MHz – ch 88B

with an appropriate channel selecting and switching method;

• Transmit output power: 2 W / 12.5 W

• a means of processing data from an electronic position-fixing system 
which provides a resolution of one ten thousandth of a minute of arc 
and uses the WGS-84 datum.;

• a means to automatically input data from other sensors;

• a means to input and retrieve data manually;

• a means of error checking the transmitted and received data; and

• built in test equipment (BITE).



Capability of AIS

The AIS should be capable of:

• providing information automatically and continuously to a competent 
authority and other ships, without involvement of ship' s personnel;

• receiving and processing information from other sources, including 
that from a competent authority and from other ships;

• responding to high priority and safety related calls with a minimum 
of delay; and

• providing positional and manoeuvring information at a data rate 
adequate to facilitate accurate tracking by a competent authority and 
other ships.



AIS components

In general, an onboard AIS (see figure 1) consists of: 

• antennas;

• one VHF transmitter;

• two multi-channel VHF receivers;

• one channel 70 VHF receiver for channel management;

• a central processing unit (CPU);

• an electronic position-fixing system, Global Navigation Satellite 
System (GNSS) receiver for timing purposes and position redundancy;

• interfaces to heading and speed devices and to other shipborne 
sensors;

• interfaces to radar/Automatic Radar Plotting Aids (ARPA), Electronic 
Chart System/Electronic Chart Display and Information System 
(ECS/ECDIS) and Integrated Navigation Systems (INS);

• built-in integrity test (BIIT); and

• minimum display and keyboard to input and retrieve data.



Connections 
to ship’s systems



MD&K - Menu



MD&K – VHF status



MD&K – vessels’ list



MD&K – detailed info



MD&K – ship settings



MD&K – voyage settings



MD&K – interrogation settings



MD&K – broadcast message 



MD&K – SAR message



MD&K - plot



MD&K - plot



AIS on ECDIS



AIS on RADAR



AIS within VTS



AIS in VTS operations

• Pseudo Targets broadcast by VTS
VTS centres may send information about vessels which are not 
carrying AIS and which are tracked only by VTS radar via the AIS to 
vessels equipped with AIS. Any VTS/generated/synthetic target 
broadcast by VTS should be clearly identified as such. Particular care 
should always be taken when using information which has been 
relayed by a third party. Accuracy of these targets may not be as 
complete as actual directly-received targets, and the information 
content may not be as extensive.

• Text messages
VTS centres may also send short messages either to one ship, all 
ships, or ships within a certain range or in a special area, e.g.:
• (local) navigational warnings;
• traffic management information; and
• port management information.



Display of AIS data – recommended symbols

• Sleeping target   
A sleeping target indicates only the presence of a vessel 
equipped with AIS in a certain location. No additional 
information is presented until activated, thus avoiding 
information overload.

• Activated target  
If the user wants to know more about a vessel's motion, 
the target (sleeping) may be activated so that the display 
shows immediately:
• a vector (speed and course over ground);

• the heading; and

• ROT indication (if available) to display actually initiated course 
changes.



Display of AIS data

• Selected target  
If the user wants detailed information on a target (activated 
or sleeping), it may be selected. Then the data received, as 
well as the calculated CPA and TCPA values, will be shown in 
an alpha-numeric window.

The special navigation status will also be indicated in the alpha 
numeric data field and not together with the target directly.

• Dangerous target 
If an AIS target (activated or not) is calculated to pass preset 
CPA and TCPA limits, it will be classified and displayed as a 
dangerous target and an alarm will be given.



Display of AIS data

• Lost target             
If a signal of any AIS target at a distance of less than a 
preset value is not received, a lost target symbol will 
appear at the latest position and an alarm will be given.

• Other targets      
Other targets such as AIS-SART, AIS-AToN, may be 
displayed with special symbol



Information and identification

The information which is sent within AIS system can be divided into 4 
groups:

1. Static data

2. Dynamic data

3. Voyage related data

4. Safety related data

For the purpose of ship and message identification, the appropriate 
Maritime Mobile Service Identity (MMSI) number should be used.



Information – Static 



Information – Dynamic 



Information voyage related

1.  Static



Hazardous cargo



Information safety related

This category can be sent to a particular vessel or distributed to all 
within the VHF range and comprises information like: 

• navigational and meteorological warnings, 

• communications within search and rescue operations, 

• DGPS corrections

• …



AIS types of messages

The AIS standard consists of 22 types of messages:

AIS 
message

Name of Message Description 

1,2,3 Position report (ship) Dynamic data

4 Base station report Position, UTC, Date and current slot of 
base station

5 Identification report 
(ship)

Static and voyage related data

11 UTC/Date Response
(ship)

Current UTC and date if available



Messages’ rates

• static and voyage-related data (the identification report): 
every 6 minutes or on request (AIS responds automatically without  
user action); and

• safety-related text message: as required.



Messages’ rates – the position report

• Class A shipborne equipment reporting intervals



Messages’ rates – the position report

• Class B shipborne equipment reporting intervals



Access to the radio channels

• In order to obtain the maximum bandwidth of the data link transmitted by many 
system users on a common channels, a communication scheme, synchronized 
according to the GNSS time pattern was designed. 

• It is called SOTDMA (self-organizing time-division multiple access) 

168 bits



SOTDMA

• An algorithm used as a part of TDMA scheme, used within AIS, in 
order to access the communications channels and solve all radio 
traffic conflicts in continuous and autonomous mode.



Infrastructure of AIS



Infrastructure of AIS: AIS-SART activated
The AIS-SART should be capable of transmitting messages that indicate the 
position, static and safety information of a unit in distress. The transmitted 
messages should be compatible with existing AIS installations. The transmitted 
messages should be recognized and displayed by assisting units in the 
reception range of AIS-SART, and clearly distinguish the AIS-SART from an AIS 
installation.



Inherent limitations of AIS

• The OOW should always be aware that other ships, in particular 
leisure craft, fishing boats and warships, and some coastal shore 
stations including VTS centres, might not be fitted with AIS.

• The OOW should always be aware that other ships fitted with AIS as a 
mandatory carriage requirement might switch off AIS under certain 
circumstances by professional judgement of the master.

• In other words, the information given by the AIS may not be a 
complete picture of the situation around the ship.



Inherent limitations of AIS

• The users must be aware that transmission of erroneous information 
implies a risk to other ships as well as their own. The users remain 
responsible for all information entered into the system and the 
information added by the sensors.

• The accuracy of AIS information received is only as good as the 
accuracy of the AIS information transmitted.

• The OOW should be aware that poorly configured or calibrated ship 
sensors (position, speed and heading sensors) might lead to incorrect 
information being transmitted. Incorrect information about one ship 
displayed on the bridge of another could be dangerously confusing. 



Inherent limitations of AIS

• If no sensor is installed or if the sensor (e.g. the gyro) fails to provide 
data, the AIS automatically transmits the "not available" data value. 
However, the built-in integrity check cannot validate the contents of 
the data processed by the AIS.

• It would not be prudent for the OOW to assume that the information 
received from other ships is of a comparable quality and accuracy to 
that which might be available on its own ship.



AIS in HELCOM

• Helsinki Commission is the administrator of the Helsinki Convention on the 
Protection of Biotopes (Marine Environment) of the Baltic Sea (since January 17, 
2000).

• The aim of the HELCOM work is to protect the Baltic marine environment as part 
of the international cooperation of the European Union, Finland and Russia.

• On September 10, 2001 HELCOM issued the Copenhagen Declaration "On safety 
of navigation and rescue potential in the area of the Baltic Sea". It includes an 
obligatory program for the construction of a land-based AIS network, the 
completion of which was agreed on July 1, 2005. The basic task of the system is 
to increase the safety of navigation through automatic monitoring of passenger 
ships and vessels which carrying dangerous or polluting goods.



AIS in HELCOM Data Exchange system



AIS in HELCOM Data Exchange system



AIS in HELCOM Data Exchange system



AIS in HELCOM Data Exchange system



AIS in HELCOM Data Exchange system



AIS in HELCOM Data Exchange system



The end


