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AlS (Automatic Identification
System) is the latest and most
significant advance in marine
navigation aids since RADAR

AIS uses GPS, VHF radio and DSP
to automatically communicate
between vessels

Vessels can Transmit and Receive
(Transponder) or just Receive
(Receiver)

An AIS transponder is mandatory
fit on all vessels greater than 300
tons or that carry 12 or more fare
paying passengers

What is AIS ?
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Class A Transponder

Class B Transponder

AIS Receiver

Types of AlS
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AlS uses two VHF frequencies;

161.975 MHz

162.025 MHz
AlS is subject to the same constraints as VHF radio i.e. line of sight
range
AIS data is transmitted in NMEA 0183 serial protocol but at a higher
38,400 baud rate (NMEA = 4800 baud)
There are two NMEA sentences reserved for AlS;

IAIVDM (other vessels)

IAIVDO (own vessel)

A transponder must have a GPS position, whilst a receiver does not
have to have one as it does not transmit its position

AlS - The Technical Stuff
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AlS uses a technique called TDMA* that
allows multiple transmitters to grab
available time slots during which they
can transmit their information

There are 4500 time slots every minute
and if overloaded, Class A systems can
share time slots and only vessels further
away will be subject to drop-out

Class A systems use “Self Organised”
SOTDMA which gives them priority and
effectively guarantees a time slot

Class B Systems use “Carrier Sense” CSTDMA where they sense if a time slot is empty
and quickly grab it, collisions can occur and Class B transmissions are not guaranteed

How often a vessel must transmit its information is based on its speed, whether it is
manoeuvring/underway/moored and the class of AlS

* Time Division Multiple Access — same technique as used In GSM mobile phone networks

How AIS Works
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There are three types of AIS data automatically and
continuously transmitted and received by each unit
on the two VHF channels dedicated to AIS

Dynamic Data: such as position and speed
automatically calculated by the transponder using its
internal GPS or external sensors

Static Data: programmed into unit at time of
purchase: MMSI, Vessel name, size, contact info

Voyage Data: programmed into Class A units before
and/or during each voyage: Destination, ETA,
Draught, Number on Board, Nav Status

AlS Data Types
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How often do AIS transponders broadcast position and static information reports?

Transponders send out position updates based on the speed over ground (SOG) of the vessel and updates occur at different intervals
depending on whether a Class A or Class B transponder is used. Depending on whether you are using a single channel or dual channel
AIS device, you should receive the data at the following update periods.

Dual Channel Receiver Single Channel Receiver
3 min 6 min

Class B AlS Transponder reporting intervals

Dual Channel Receiver Single Channel Receiver
3 min 6 min

1 min

2 min

Frequency of AIS Transmissions
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The table shows what information is communicated between different classes of AIS

Class A Class A Class A Class B

Position v Position | [ Position v Position
Speed Speed | [ Speed | Speed
Course | v Course | [ Course | [y Course ) ) . ,

Heading | v Heading . | Heading | v Heading | NOTE: in this last examp/e Class B- Class A’ there
MMSI * MMSI | , MMSI * MMSI are some instances when a class A user may not see
Name Name Name Name ;

ot o | 7 Calgn | . G s . = the name, call sign and vessel type of a Class B user.
Vessel type | v Vesseltype | Vessel type [V Vessel type

Voyage data v Voyagedata | Voyage data v Voyage data However the users vessel will still be displayed in it'’s

correct position. In this circumstance, the receiving
vessels display may default to showing the MMSI

Class B Class B Class A rather than the vessels name.

AN A\ — ﬁ- This is generally only true on some of the older Class
Position ~ Posiion | Posifion | —~Position A equijpment that do not read the Message24 that
Speed ' [/ Speed ' Speed ' [/ Speed was added for Class B transponders
Course ' v Course ' Course ' [ Course

Heading* | | v Heading* ' Heading* # v Heading*

MMSI MMSI I MMSI MMSI|
Name [ v Name ' Name | [? Name
Call sign | v callsign | | Call sign | 2 callsign

Vessel type |'v Vessel type ' Vessel type ' | ? Vessel type

apondes

Some Class A transponders will require a software
update in order to see this information broadcast by a

What data is communicated ?
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There are two NMEAO0183 sentences reserved for AlS;
IAIVDM (other vessels)
IAIVDO (own vessel)

The VDO message was intended to provide own ship data to a listening ECS or
ECDIS but in reality very few systems read and use this message

The VDM sentence is transmitted each time an AIS message is received

IAIVDM,1,1,,A,1771?m9000 ":Pk <i ' khOISdOOR;,0*30
IAIVDO,1,1,,,B>eq d@3wk?8mP=18D3Q3wv5sP06,0*6C

Unlike normal NMEA 0183 sentences that use human readable ASCII
characters, the two AIS sentences use 6 bit binary encoding for the bulk of the
sentence to reduce the amount of data

AIS NMEA 0183 Data
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The first section of the VDM sentence is ASCII;
IAIVDM,1,1,,A,1771?m9000 :Pk <i ' khOISdOOR;,0*30

So using the key below we can tell that the VDM sentence above is message 1
of 1 and it was received on AIS channel A

1--VDM,x,X,x,a,5—s,Xx*hh<CR><LF>
Number of fill-bits, 0 to 5

Encapsulated ITU-R M.1371 radio message
AIS channel

Sequential message identifier, 0 to 9

Sentence number, 1 to 9
Total number of sentences needed to transfer the message 1 to 9

To understand more we have to decode the binary encapsulated message !

Breaking Down the VDM sentence
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As very few people can read 6 bit encoded Binary, Digital Yacht have created a
simple, free NMEA Display program that does this for you....

Mame
1 I
2 Repeated

235002514

Listening Port COMA44,.. Developed by Digital Yacht

Reading the Binary Data
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Inside the Binary Encapsulation will be
one of the 26 AIS Message types

Some of the messages are specific to a
Class A or Class B transponder

Other messages are specific to particular
types of AlS targets;

Aids to Navigation (AtoN)
AIS SART
Search and Rescue

Not all AIS units or Chart Plotters can
read all message types

This can lead to some products not
displaying all AIS targets

AlS Message Types



Last year the NMEA released a
complete set of NMEA2000

PGNs for AIS

Each AIS message has a PGN

dedicated to it

Some PGNSs cover more than

one AlS message type

There are still a few messages
that do not have a PGN (N/A)
but they are generally not used

Not all NMEA2000 Chart Plotters
accept all of the AIS PGNs

AlS and NMEA 2000
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AlS uses VHF radio frequencies and is subject to the same range
Issues

Higher the antenna and higher the transmit power, the longer the
range

Class A Transponders transmit at 12.5W  expect 20-25 Nm

Class B Transponders transmit at 2W expect 7-8 Nm

AIS SARTs transmit at 1W expect 3-4 Nm

AlS Range
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Although AIS data is always the same, it can be displayed in a variety of ways

AIS Displays
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By far the most informative and easy to use AlS display is when the data is overlaid on
an Electronic Charting System (Dedicated or PC)

Targets constantly

Each vessel is displayed in its moving to reflect
position on the chart real time position and
direction

Warning of collision
| or
‘close’ proximity
automatically
— provided

By selecting any vessel
displayed on the

Your own position ) screen all static and
is displayed on ) dynamic data is
the chart displayed

AlS and Electronic Charts
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Warnings of potential collisions based on course and speed can be automatically
generated to warn mariners of the hazard

Benefits of AlIS — Collision Avoidance
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Most but not all Chart Plotters and PC Navigation software that is AlS compatible have
some form of CPA and TCPA alarm

Yacht at 5Knts
CPA Alarm set
at INM

Closest Point
of Approach
is 0.91NM

Time to Closest
Point of Approach
is 3.5 mins

Power Boat k \
at 25Knts

Benefits of AIS — CPA and TCPA
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Vessel to vessel identification has a range of applications including navigational safety,
“buddy tracking”, Yacht racing and vessel to vessel communications

Benefits of AlIS — Identification
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Emergency services can use AlS to co-ordinate search and rescue operations, whilst
shore stations can receive vessel details automatically and provide maritime services

Benefits of AlIS — Safety + Security
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AlS can ‘see round corners’ and beyond the RADAR line of sight. The combination of
AIS + RADAR gives the ‘best possible picture’ of the navigation environment

Benefits of AIS — “See Round Corners”
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With only a £300 price difference between a Receiver and a Class B Transponder, many
people will buy a transponder rather than a receiver

Theoretically, if every small craft fitted a Class B Transponder tomorrow, we could see a
reduction in the update frequency and range of Class B targets

In reality, such a situation would require thousands of Class B Transponders in a very
small area and such gatherings of small craft generally only occur in good conditions

Diligent use of the “Silence Button” on Class B transponders, only transmitting in poor
visibility or when crossing shipping lanes should be considered good practice

To Transmit or not
to Transmit....that
is the question !

Class B for Small Craft
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Class A Transponders have been traditionally only found on commercial vessels that
are mandated to have one

This was mainly due to price (approx £4000) but recently prices have come down
(approx £2000) and now some pleasure vessels are starting to look at Class A

Class A does have some real advantages for
certain pleasure vessels;

v' 12.5W Transmit Power

v Fast Update Rate (2-3 sec)
v" Guaranteed Time Slot

v Built-In display

For large high speed power boats the 30sec
update rate of Class B is too slow

For Blue Water Sail Boats, the 2W transmit
power of Class B does not give enough range

Class A for Small Craft
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Single Channel Dual Channel

e Some early and current AlS receivers are single e All Digital Yacht AIS units feature a high
channel e.g. Nasa AlS 3 and Smart Radio SR161 performance Dual Channel receiver

e One RF receiver that is switched between the two e Two RF receivers each one dedicated to the two
AlS channels every 30 secs or more AIS channels

e Targets received on single channel receivers can e Maximum number of received targets with no
take twice as long to update update delays or missed targets

DIGITAL
IO T

YACHTRE

NASA MARINE AIS100 Dual Channel AIS Receiver
Als ENGINE 3 STATUS WITH NMEA OUTPUT

Super sensitive 2 channel AlS receiver .
with GPS Multiplexer
Receives all class A and class B messages \
\

EEce X

".‘ PWR/DATA VHF ANT
E AlS DATA \
& oUTPUT

Single Channel vs Dual Channel
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Pros Pros
e Single Antenna e Optimum Performance for AIS
e Top of Mast for Maximum Range e Low Cost

e Back up for VHF

Vs

Cons Cons
e 3xthe Cost of a Dedicated Antenna e Another Antenna
e Reduces Reception of VHF by 3dBs e Mounting at Deck Level loses Range

e Misses Targets while VHF transmits

Splitter vs Dedicated Antenna
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Splitter VHF Antenna

0

e Single Antenna is shared by the
AlS and VHF

e Two intelligent switches inside
the splitter sense when AIS or
VHF is transmitting

i
e VHF gets priority and whilst U
transmitting no AlIS reception is e
possible RISITAL
e When neither system is LAl
transmitting both systems are VHF Radictalephona A Transponder

connected to the aerial — which
causes the 3dB loss in reception

e A typical Class B AIS transmission
only lasts 26mS

e No losses in transmission as only
one system connected to antenna

Splitter — how it works
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All-in-one AIS
Reciever

AlS
Antenna

\'%

Smart GPS AIS100 Smart GPS

Smart GPS
Antenna [race B8 Antenna ANT200 Antenna

( F o M it p
¥ P = Q 4
— : AIS200P
Dual Channel 4,soosam‘: T 4,800 Baud - 4,800 Baud 3 MU'tiplEXEd Dual

\
Reciever Channel Reciever
ALS GPS

Antenna GPS

Antenna
~ Antenna

VHF To VHF
Y Antenna Radio
Class B )
/ Class B
Transponder 5, i AIT1000
with ; o Transponder
Dedicated 400 we o ' with Splitter
Antenna

Connections



o DIGITAL
I

i_ig‘rht{years ahead in marine electronics technology YACHT

AIS SARTs have recently been
approved for GMDSS use

An AIS SART is basically a low power
Class A transmitter (1W)

It transmits its position every minute
and also outputs a Safety Related
Message (SRM) every four minutes
Once activated, an AlS SART should
start transmitting it’s position within
1min and continue to transmit for
96hrs

Battery life is 3 years and an AIS
SART should be fully waterproof to
10m for 5mins

When held 1m above sea level the
AIS SART should be received by all
AIS units within 5NM radius

AIS SARTs

AIS-SART

Search and Rescuse Trommne

n | e —
—

’ Q”ﬁ’;‘ @ SMARTFIND

| B

5 i st s 487 |l
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i Live Ships Map - AIS - Ve...

€ C M O www.marinetrafficcom % A

) Bookmarkit! |7 Addto WishList |7 Digital Yacht &' Yahoo! Bookmarks -" iGoogle Z) MASTER PRICE LIST ) Digital Yacht Project... | DigitalYacht Admin.. |7 New Tab {7 Other bookmarks

gy Moo MarineTraffic.com

World Map Cover your Area Frequently Asked Questions Services Search Q =i English w

+=

Shlps Map A ; Sarisbury | Satellite

Segensworth % et Funtley

< ) Holly Hill ark Gate
Go to Area [~] * Woodland Park West
= S 8 [

Go to Port... |>|
Sarisbury

= ™1 Southampton
Go To Vessel... [+ B

[ s X
Notation & Display options: %e RED EALLON

%’% Flag: United Kingdom

Ship Type: Passenger
Status: Underway
Speed/Course: 13.3 kn/ 139°
Length x Breadth mX18m
Y| W»-Passenger Vessels Draught: 2.7 m
Destination: SOTON-COWES-SOTON Titchfield
Y| = Cargo Vessels 3 Received (487): Oh 2min 32s ago

Show Ship Names

w More...

B Tankers ¢ Ublosd Biha
High Speed Craft Distanceto... Vessel's Details

= Tug, Pilot, etc

B>-Yachts & Others
© Navigation Aids

=Unspecified Ships

T=Ships Underway
3 o Improve Your SEQ
<& Anchored/Moored 5 \ T fosd - forFree
e~ S ot N “ Reguest our Free SEO
R Baosy. I Fawney gy Tachfield $ Stubl Guide Today. No
g & 57 Catches. Just Our Gift
To You!

SIS S S S S S IS

N50°50'08.19" e ;
W001°18'18.20" Ads by COOSIE

Websites like Marine Traffic are a great source of AlS information and maintain ship
databases with photos

IS on the Internet
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AIS Base Stations at various coastal sites

Internet AIS company's web servers
i.e. Marine Traffic, AIS Live, etc.

Web Users viewing AIS data on website

“Realtime” AIS is now available on-line at a number of websites
Beware of holes in coverage and delays in updating but they are improving

AlS on the Internet
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AlS is an invaluable navigational safety tool
Demand for AIS on Small Craft is increasing

AlS is a simple and automatic system where the
clever stuff is mostly hidden from the user

An understanding of the underlying technology
is key for Dealers to sell the correct system and
diagnose problems

THANK YOU FOR LISTENING

Any Questions ?



