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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
DIGITAL INTERFACES -

Part 1: Single talker and multiple listeners

2007(E)

COoDC oD
TrORCVVORD

1) The Injternational Electrotechnical Commission (IEC) is a worldwide organization fgr stan omprising
all ndtional electrotechnical committees (IEC National Committees). The i promote
interngtional co-operation on all questions concerning standardization in the € }ields. To
this epd and in addition to other actlvmes IEC publlshes International 3 ifications,
Technlical Reports, as “IEC
Publig nterested
in thg and non-
gover : bs closely
with { i izati izati ith conditions deteqmined by
agree izati

2) The fd ernational
conse from all
interested IEC National Committees.

3) IEC P National
Comni nt of IEC
Publigations is accurate, r for any
misinterpretation by any end user.

4) In order to promote interngtional u blications
transparently to the maxi ivergence
betwegn any IEC Publicgti indicated
in the[latter.

5) IEC (drovides no e for any
equipfnent decla

6) All usérs should enSupé

7) No liapility should perts and
mem amage or
other [damage~af any hatdre fees) and
expenges a isi pther IEC
Publig

8) Attentfo ications is
indisp

9) Attent subject of
paten

Internatiomat—Standard—EC6+162=+—tas—beenm prepared—by tHEC—techmicat—ctommmittee 80:

i
Maritime navigation and radiocommunication equipment and systems.

This third edition cancels and replaces the second edition published in 2000, and constitutes a
technical revision. This part of IEC 61162 is closely aligned with NMEA 0183 version 3.01.
It also replaces PAS 61162-100 (2002), PAS 61162-101 (2003) and PAS 61162-102 (2003).

The main changes with respect to the previous edition are listed below:

Normative references have been renumbered from 1.2 to 2, Terms and definitions from 1.3
to 3 and Manufacturers documentation from 2 to 4. Thereafter all clauses are numbered

two ahead of those in the previous edition.

Clause 7 (Clause 5 in the previous edition) has been expanded to include two types of start
of sentence delimiters. The conventional delimiter “$” is used with the conventional

sentences which are now called parametric sentences. A new delimiter

identifies
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sentences that conform to special purpose encapsulation. The example applications in
Clause 9 (Clause 7 in the previous edition) have been expanded to describe both types.

e The tables in Clause 8 (Clause 6 in the previous edition) have been updated. The previous
Table 5 (Approved sentence formatters) and the associated Annex A (Minimum required

sentences) have been deleted.

e Clause 8 has been expanded to include new and revised sentences.

e Four new annexes have been added to support the text.

The text of this standard is based upon the following

documents:

FDIS

Report on voting

80/464/FDIS

80/473/RVD

Full infgrmation on the voting for the approval of this standard car’be

voting indicated in the above table.

This publication has been drafted in accordance with

* reconfirmed;
+ withdrawn;

* replaced by a revised edition, or
*+ amepded.

A bilinglial version of this p (K d\at a later date.

3port on

until the
the data
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INTRODUCTION

International standard IEC 61162 is a four part standard which specifies four digital interfaces

for application
are:

IEC 61162-1
IEC 61162-2
IEC 61162-3

IEC 61162-4

in marine navigation, radiocommunication and system integration. The four parts

Single talker and multiple listeners
Single talker and multiple listeners, high speed transmission

Multiple talkers and multiple listeners — Serial data instrument network
(under consideration)

Multiple talkers and multiple listeners — Ship systems interconnection

IEC tec it cturers,
private and government organisations and equipment operators. The o) N nded to
meet th i >that as
applicat 5 of this
standar 2in.
This edjtion is a complete revision of the second edition™ef | 62-1. Diai s been
maintained with NMEA and this edition has been alighed s pogssible with NMEA
0183 verl‘rsion 3.01. It incorporates three previously isg vali ifications: PAS
61162-100 Extra requirements to IEC 61162-1 fo ntences
and reqyirements for IEC 61162 and PAS 1 for the
voyage pata recorder.

The sedond edition included details of ¢t c ogether
with ap;troprlate sentences for commu icat em. It is now the practice tq specify
the sentence formatters jr inc dr equipment, so, in this edition the

previoug Table 5 (Approvs

have noft been

the individqual equip

d’Annex A (Minimum required sentences)
included:

NOTE Tpe equme.li responses and eha iouN\is beyond the scope for this standard and should be igcluded in

This ed|ti
convent
paramefri
purpose

have been.expanded \o descrihe both types.

The list
the senfences

is" bsed with the conventional sentences which are now called
ew defimiter “!” identifies sentences that conform to| special
ample applications in Clause 9 (Clause 7 in second|edition)

in~Clfause 8 (Clause 6 in second edition) has been updated to in¢lude all
ere developed in the three public available specifications together with

new seTtences for~display dimming (DDC), NAVTEX (NRM and NRX), rudder order| (ROR),

heading| (THS) and user identification code transmission (UID).

As a result of experience the sentences given in PAS 61162-102 for the voyage data recorder;
ALA, AKD, DOR, ETL, EVE, FIR, GEN, HSS, PRC, TRC, TRD and WAT have been modified in

this edition.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
DIGITAL INTERFACES -

Part 1: Single talker and multiple listeners

1 Scope

This paft of IEC 61162 contains the requirements for data communicati naritime
electronjic instruments, navigation and radiocommunication equipment cted via
an apprppriate system.

This stgndard is intended to support one-way serial data trangmissi alker to
one or more listeners. This data is in printable ASCII form a such as
position}| speed, depth, frequency allocation, etc. Typlcal 11 to a
maximum of 79 characters in length and generally regu idly than
one mesgsage per second.

The ele gndwidth
applicat cations.
Since th hecking
capabili

For applications where a § made to
IEC 611/62-2.

2 Normative rﬁe >

The follpwing referer ent. For
dated re¢ferences,0On dition of
the refef

IEC 609 General
requirems

IEC 611 : stems —
Digital interfaces —~Raft 2: Single talker and multiple listeners, high-speed transmission

ISO/IEC 8859-1:1998, Information technology — 8-bit single-byte coded graphic character

sets — Part 1: Latin alphabet No.1

ITU-R M.493, Digital selective-calling system for use in the maritime mobile service

ITU-R M.821, Optional expansion of the digital selective-calling system for use in the maritime

mobile service

ITU-R M.825, Characteristics of a transponder system using digital selective calling techniques

for use with vessel traffic services and ship-to-ship identification

ITU-R M.1371, Technical characteristics for an automatic identification system using time

division multiple access in the VHF band
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ITU-T X.27/V.11:1996, Electrical characteristics for balanced double-current interchange
circuits operating at data signalling rates up to 10 Mbit/s

3 Terms and definitions

Common terms are defined in the glossary of Annex A. Where there is a conflict, terms shall
be interpreted wherever possible in accordance with the references in Clause 2.

For the purposes of this document, the following terms and definitions apply.

talker

haracter

ic as listed in 8.2 (Table 4)

listenen
any dev|ce which receives data from another device

4 Manufacturer's documentation

ent that is intgnded to
dtion:

Operato
meet the

a) identification of the A and B signal 4

c) a list of approved sentences, noting i i itted as a
talkgr and transmission interval for €

d) the lpad requirements

e) a list of sentences a

f) the ¢urrent soffware and hare c N ) _
g) an gectrical ' v b actual
components and dewce ;

h) the ght.

5 Har

NOTE G

One tal ing wire.

The numbet of li
individupldevices.

ers depends on the output capability and input drive requirements of

5.1 Interconnecting wire

Interconnection between devices may be by means of a two-conductor, shielded, twisted-pair
wire.

5.2 Conductor definitions

The conductors referred to in this standard are the signal lines A and B, and shield.

5.3 Electrical connections/shield requirements

All signal line A connections are connected in parallel with all device A connections and all
signal line B connections are connected in parallel with all device B connections. The shields of
all listener cables should be connected to the talker chassis only and should not be connected
at each listener.
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5.4 Connector

No standard connector is specified. Wherever possible readily available commercial
connectors shall be used. Manufacturers shall provide means for user identification of the
connections used.

5.5 Electrical signal characteristics
This subclause describes the electrical characteristics of transmitters and receivers.

5.5.1 Signal state definitions

The idle, marking, logical 1, OFF or stop bit states are defined by a negative voltage on line A
with respect to line B

The act|ve, spacing, logical 0, ON or start bit states are defined by a pgsitiv n line A
with respect to line B.

It should be noted that the above A with respect to B levels Are_iR voltage
input/output requirements of standard UARTs and that many line e ' provide
a logic ipversion.

5.5.2 Talker drive circuits

No provjsion is made for more than a single talkerto\b e e circuit
used to|provide the signal A and the re y W nents of
ITU-T X|27/V.11.

5.5.3 Listener receive circuits

Multiple|listeners may be connected to\a si consist

et .
of an opto-isolator and sh 'cuits o limit current, reverse bias and power

dissipat|on at the opto-diode as| showm\ IncFigure X" Reference is made to example| circuits
in 9.2.

The recpive circ 3ign ation with a minimum differential input vqgltage of
2,0 V 1 and shall t

P -
—l
VN
</ )_
Protective SZ \
circuits RN
o |-
B =1 Opto-isolator
b e e e e e e e e e e e e e e — - — =
Listener No. 2

e a A O - ="
N~ / =]
l/o_ S \J \
Protective
circuits SZ RN
A o
Lo B B —— Opto-isolator
é L Shields R e e

[

Listener No. 1

Talker
IEC 910/2000

Figure 1 — Listener receive circuit

1 For reasons of compatibility with equipment designed to comply with earlier versions of NMEA 0183, it is noted
that the idle, marking, logical "1", OFF or stop bit state had previously been defined to be in the range —15,0 V to
+0,5 V. The active, spacing, logical "0", ON or start bit state was defined to be in the range +4,0 V to +15,0 V
while sourcing was not less than 15 mA.
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5.54 Electrical isolation

Within a listener, there shall be no direct electrical connection between the signal line A, return
line B, or shield and ship’s ground or power. Isolation from ships’ ground is required.

5.5.5 Maximum voltage on bus

The maximum applied voltage between signal lines A and B and between either line and
ground shall be in accordance with ITU-T X.27/V.11.

For protection against mis-wiring and for use with earlier talker designs, all receive circuit
devices shall be capable of withstanding 15 V between signal lines A and B and between either
line and gluunu' foramindefimite pwiuu'.

6 Dafa transmission

Data is fransmitted in serial asynchronous form in accordance Wi enced in
Clause R. The first bit is a start bit and is followed by databits ignifi it |first, as
illustrated by Figure 2.

The follpwing parameters are used:
— baud rate 4 800;

— data|bits 8 (D7 = 0), parity none;
— stop|bits 1.

D7

Stop bit

EC 911/2000

7 Dat

71 Characters

All transmitted data shall be interpreted as ASCII characters. The most significant bit of the
eight-bit character shall always be transmitted as zero (D7 = 0).

7.1.1 Reserved characters

The reserved character set consists of those ASCII characters shown in 8.1 (Table 1). These
characters are used for specific formatting purposes, such as sentence and field delimiting,
and except for code delimiting, shall not be used in data fields.

7.1.2 Valid characters

The valid character set consists of all printable ASCII characters (HEX 20 to HEX 7E) except
those defined as reserved characters. The list of the valid character set is given in 8.1
(Table 2).
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7.1.3 Undefined characters

ASCII values not specified as either “reserved characters” or “valid characters” are excluded
and shall not be transmitted at any time.

When it is necessary to communicate an 8-bit character defined by ISO/IEC 8859-1 that is a
reserved character (Table 1) or not listed in Table 2 as a valid character (e.g. in a proprietary
sentence or text sentence), three characters shall be used.

The reserved character “* (HEX 5E) is followed by two ASCII characters (0-9, A-F)
representing the HEX value of the character to be communicated. For example:

A 2

cQ
o,

1 - N40o= Cou o G40 -~
- to semd neauitiy as  14£7.9 , UdlSITIT  1T£7.9

— to s¢nd the reserved characters <CR><LF>, transmit “*OD”*0A”;

— to s¢nd the reserved character "A", transmit “A5E”.

IEC 60945 states that, as a minimum requirement, English langdage controls
and disq '

71.4 Character symbols

When ipdividual characters are used in this standard to ' it nent, to
indicate| the type of data field, type of sentence, . ' ing to the
character symbol in 8.1 (Table 3).

7.2 Fields

A field g een two

appropr|ate delimiter chara

7.2.1 Address field

An address fieI { erves to
define the sententé, entional
paramefri i " (felimiter
identifie fle special-purpose encapsulation and non-delimited field

-3.3. Characters within the address field are limited [to digits
Iress field shall not be a null field. Only sentences with the
g fields shall be transmitted.

composijtion r
and upper ca
following tt

7.21.1

Approve
this stand =11’ . d
|dent|f|er serves to deflne the nature of the data belng transm|tted

Devices that have the capability to transmit data from multiple sources shall transmit the
appropriate talker identifier (for example a device with both a GPS receiver and a LORAN-C
receiver shall transmit GP when the position is GPS-based, LC when the position is LORAN-C-
based, and IN for integrated navigation shall be used if lines of position from LORAN-C and
GPS are combined into a position fix).

Devices capable of re-transmitting data from other sources shall use the appropriate identifier
(for example GPS receivers transmitting heading data shall not transmit $GPHCD unless the
compass heading is actually derived from the GPS signals).

The next three characters form the sentence formatter used to define the format and the type
of data. A list of sentence formatters is given in 8.3.
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7.21.2 Query address field

The query address field consists of five characters and is used for the purpose of requesting
transmission of a specific sentence on a separate bus from an identified talker.

The first two characters are the talker identifier of the device requesting data, the next two
characters are the talker identifier of the device being addressed and the final character is the
query character “Q”.

7.21.3 Proprietary address field

The proprietary address field consists of the proprietary character “P” followed by a three-
charact i ; i i 7SSl pprietary
sentencpe, and any additional characters as required.

NOTE Allist of valid manufacturer's mnemonic codes may be obtained from NMEA
7.2.2 Data fields

Data fieJds in approved sentences follow a "," delimiter and nd code
delimitefs “*”) in accordance with the formats illustrated ields in
proprietary sentences contain only valid characters and the i aracters “,” and “*”, but
are not fefined by this standard.

Becaus¢ of the presence of variable data\fieldg"a ic data fields shall only be
located |within a sentence by observing the\{ield delimi .. Thérefore, it is essential for the
listener|to locate fields by counting d ~ i 9 ounting the total number of
characters received from the start of the

7.2.21
Althoug in order
to allow ecision,

accordir

Variable breric or numeric fields. Variable numeric fields may

contain in leading or trailing zeros.

7.2.2.2

Data fie meric, alphanumeric, variable length, fixed length or fixed/|variable
(with a erigth while the remainder varies). Some fields are constant, with their

value dictatedb
8.2 (Tahle/5):

a specific sentence definition. The allowable field types are summa3rized in

7.2.2.3 Null fields

A null field is a field of length zero, i.e. no characters are transmitted in the field. Null fields
shall be used when the value is unreliable or not available.

For example, if heading information were not available, sending data of "000" is misleading
because a user cannot distinguish between "000" meaning no data and a legitimate heading of
"000". However, a null field, with no characters at all, clearly indicates that no data is being
transmitted.

Null fields with their delimiters can have the following appearance depending on where they are
located in the sentence:

non " o%kn
LR] ’
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The ASCII NULL character (HEX 00) shall not be used as the null field.

7.2.3 Checksum field

A checksum field shall be transmitted in all sentences. The checksum field is the last field in a
sentence and follows the checksum delimiter character "*". The checksum is the eight-bit
exclusive OR (no start or stop bits) of all characters in the sentence, including "," and “*”
delimiters, between but not including the "$" or “I” and the "*" delimiters.

The hexadecimal value of the most significant and least significant four bits of the result is
converted to two ASCII characters (0-9, A-F) for transmission. The most significant character is
transmitted first.

Examplgs of the checksum field are:

$GPGLL,5057.970,N,00146.110,E,142451,A*27 and
$GPVTG,089.0,T,,,15.2,N,,,*53.

7.2.4 | Sequential message identifier field

This is @ field that is critical to identifying groups of a multi-
sentence message. This field is incremented ez sage is
generated with the same sentence form emented
beyond |the defined maximum value(The_még field is

determined by the applicable sentencexdefinjtis . Jhis is one of three key fields
supporting the multi-sentence message capabih

7.3 Sientences

This supclause descri Y | X sentences. Details of specific sentence
formats| are found in . ay specify restrictions beyond the [general

limitatiohs given i thit Aro estrigtions may include defining some fields ps fixed
length, mumeric ire he moh-null, transmitted with a certain frequency, etc.

The ma 8 a sentence shall be 82, consisting of a maximym of 79
characters between th : er "$" or “I” and the terminating delimiter <CR><LF>.

The mini
containik
data fie
are tran

a sentence is one (1). The first field shall be an addregss field
e talker and the sentence formatter which specifies the number of
/ the type of data they contain and the order in which the data fields
maining portion of the sentence may contain zero or multiple datp fields.

The re

smitteds

The maikimdm number of fields allowed in a single sentence is limited only by the maximum
sentence length of 82 characters. Null fields may be present in the sentence and shall always
be used if data for that field is unavailable.

All sentences begin with the sentence-starting delimiter character "$" or “!” and end with the
sentence-terminating delimiter <CR><LF>.

7.31 Description of approved sentences

Approved sentences are those designed for general use and detailed in this standard.
Approved sentences are listed in 8.3 and shall be used wherever possible. When a deprecated
sentence has been replaced by an approved sentence, this is indicated in 8.3 by a note.

Other sentences, not recommended for new designs, may be found in practice.

NOTE Such sentences are listed in NMEA 0183. Information on such sentences may be obtained from the
National Marine Electronics Association (NMEA) (see 7.3.5).
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An approved sentence contains, in the order shown, the following elements:

ASCII HEX Description
"$" or “1” 24 or 21 — start of sentence

<address field>
["," <data field>]
["," <data field>]

wikn

<checksum field>

— talker identifier and sentence formatter
— zero or more data fields

— checksum field

<CR><LF> 0D OA — end of sentence

7.3.2 Parametric sentences

7.3.2.1 Description

These dentences start with the "$" delimiter, and represent the defined
by this|standard. This sentence structure, with delimited aRl is the
preferre[d method for conveying information.

The basdic rules for parametric sentence structures are’

e the gentence begins with the "$" delimiter;

e only| approved sentence formatte . ers” used by special-purpose

€NC4

e only|valid characters are allowed. See 8

e only|approved field types are allowed.

e data|fields (paramete
desgribed in detail b

e encgpsulated non-d
7.3.2.2 Struct:’r
The foll

$aaccc,

ds/and their content is identified ahd often

planation of the approved parametric sentence strlicture:

Description

Start of sentence: starting delimiter.

tore 1

ASCII

v|$u 24
aaccc

II’II 2C
c---C

Address—fietd—alphanumeric—characters—identifying—type—of talker,
and sentence formatter. The first two characters identify the talker.
The last three are the sentence formatter mnemonic code identifying
the data type and the string format of the successive fields.
Mnemonics will be used as far as possible to facilitate read-outs by

users.

Field delimiter: starts each field except address and checksum
fields. If it is followed by a null field, it is all that remains to indicate
no data in a field.

Data sentence block: follows address field and is a series of data
fields containing all of the data to be transmitted. Data field
sequence is fixed and identified by the third and subsequent
characters of the address field (the sentence formatter). Data fields

may be of variable length and are preceded by delimiters ",".
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LE]] 2A

hh

<CR><LF> 0D 0A

15—

checksum delimiter: follows last data field of the sentence. It
indicates that the following two alpha-numeric characters show the
HEX value of the checksum.

Checksum field: the absolute value calculated by exclusive- OR'ing
the eight data bits (no start bits or stop bits) of each character in the
sentence between, but excluding, "$" and "*". The hexadecimal
value of the most significant and least significant four bits of the
result are converted to two ASCIl characters (0-9, A-F) for
transmission. The most significant character is transmitted first. The
checksum field is required in all cases.

End of sentence: sentence terminating delimiter.

7.3.3 Encapsulation sentences

7.3.3.1 Description

These gentences start with the "!" delimiter. The function of \this spegial-p
structurg is to provide a means to convey information, i
unknowh or greater mformatlon bandW|dth is needed Thi

informati

e the {

e only

e only|valid characters are™allowe

e only|approved field types are

e only|six-bit coding

* encd psulate
identified or descCri

ose sentence
data content is
ransfers

entional

);

ht is not

e the mber of
paragmetric data ata field
shal ecksum
field

e the {

e the {

o the geptence contdins a "sequential message identifier" field. See 7.3.3.1;

L] the sertence—contains—a—fitbits"fretd ;IIIIIIUd;atU:y fU”UVV;IIH tHre clluapouiatcd data field.

The fill bits field shall always be the last data field in the sentence, not counting the
checksum field. See 7.3.3.1.

NOTE This method to convey information is to be used only when absolutely necessary, and will only be
considered when one or both of two conditions are true, and when there is no alternative.

Condition 1: The data parameters are unknown by devices having to convey the information. For example, the ABM
and BBM sentences meet this condition, because the content is not known to the Automatic Identification System

(AIS).

Condition 2: When information requires a significantly higher data rate than can be achieved by the IEC 61162-1
(4 800 baud) and IEC 61162-2 (38 400 baud) standards utilizing parametric sentences.

By encapsulating a large amount of information, the number of overhead characters, such as "," field delimiters can
be reduced, resulting in higher data transfer rates. It is very unusual for this second condition to be fulfilled. As an
example, an AIS has a data rate capability of 4 500 messages per minute, and satisfies this condition, resulting in

the VDM and VDO sentences.
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The following provides a summary explanation of the approved encapsulation sentence

structure:

laaccc,x1,x2,x3,c--¢,x4*hh<CR><LF>

ASCII

aaccc

x1

X2

x3

Cc--C

x4

win

HEX description

21 start of sentence: starting delimiter.
address field: alphanumeric characters identifying type of talker, and
sentenrce—formatter—Hhefirst-two—echaracters—idertifthetaler. The
last three are the sentence formatter mnemonj ifying the
data type and the string format of the succ Emonics
will be used as far as possible to facilitate

2C field delimiter: starts each field except addr m fields
If it is followed by a null field, it is no data
in a field.

informatign often

number of encapsulatg S : ~This may be alfixed or
variable length s \ nce definitions in | 8.3.

sentence number\fie d information often fequires

2 flel identifies which sentende of the
total number of ,sentence

s is. This may be fixed or |variable
idevtifier field: this field distinguishes one

s&ntence definitions in 8.3.

d message using the same sentence fgrmatter.

ented each time an encapsulated megsage is

ithy the same formatter as a previously encapsulated

e’ value is reset to zero when it is incremented| beyond
maximum value. The maximum value and sizg¢ of this
determined by the applicable sentence definitions in Clause

ata sentence block: follows sequential message identifier field and
s a series of data fields consisting of one or more paramefric data
fields and one encapsulated data field. Data field sequence|is fixed
and identified by 3rd and subsequent characters of the addrgss field
(the "sentence formatter"). Individual data fields may be of [variable

2A

lengih and are preceded by delimiters -,". The encapsulated data
field shall always be the second to the last data field in the
sentence.

fill bits field: this field represents the number of fill bits added to
complete the last six-bit coded character. This field is required and
shall immediately follow the encapsulated data field. To
encapsulate, the number of binary bits shall be a multiple of six. If it
is not, one to five fill bits are added. This field shall be set to zero
when no fill bits have been added. The fill bits field shall always be
the last data field in the sentence. This shall not be a null field.

checksum delimiter: follows the last data field of the sentence. It
indicates that the following two alphanumeric characters show the
HEX value of the checksum.
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checksum Field: the absolute value calculated by exclusive-OR'ing
the 8 data bits (no start bits or stop bits) of each character in the
sentence, between, but excluding "!I" and "*". The hexadecimal value
of the most significant and least significant 4 bits of the result are
converted to two ASCIlI characters (0-9, A-F (upper case)) for
transmission. The most significant character is transmitted first. The
checksum field is required in all transmitted sentences.

end of sentence: sentence terminating delimiter.

7.3.4 Query sentences

7.3.4.1 Description

Query dentences are intended to request approved sentences to be form of
two-wayl communication. The use of query sentences implies that ihe ave the
capabilify of being a talker with its own bus. Query sentences shall glwa ted with

the "$" 4 start of sentence delimiter.

The apgdroved query sentence contains, in the order shownthexoNowirg ele

ASCII HEX
"$" 24
<ag>

<ag>

Q"
<cge>

"*" | <checksum fi

Q><LF>O®

<Cl

7.3.4.2

The rep|
sentenc
sentenc
and thel

7.3.5

description
start of sentence

ted

approved sentence that was requested. The use pf query
hetween the devices that are interconnected. A reply toja query
ere is no specified time delay between the receipt of|a query

These [are/sentences not included within this standard; these provide a mepns for

manufacClurers 10 USe the Sentence structure definitions of this standard to transier data which
does not fall within the scope of approved sentences. This will generally be for one of the

following reasons:

a) data is intended for another device from the same manufacturer, is device specific, and not
in a form or of a type of interest to the general user;

b) data is being used for test purposes prior to the adoption of approved sentences;
c) data is not of a type and general usefulness which merits the creation of an approved

sentence.
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NOTE The manufacturers' reference list of mnemonic codes is a component of the equivalent specification

NMEA 0183. 2

A proprietary sentence contains, in the order shown, the following elements:

ASCII HEX
"$" 24
"P" 50
<aaa>

description
start of sentence
proprietary sentence ID

manufacturer's mnemonic code (The NMEA secretariat
maintains the master reference list which comprises codes
registered and formally adopted by NMEA)

[<valld characters,”»” and ”,” >] manufacturer’'s data

"in

<checksum field>
<CR¥<LF> 0D 0A

checksum field
end of sentence

Proprietary sentences shall include checksums and conform ' imiting overall
sentence length. Manufacturer’s data fields shall contain opfy~ald char include
“Nand |“,” for delimiting or as manufacturer’s data. Detai ) 2 are not

included in this standard and need not be submitted
such septences be published in the manufacturer’s

7.3.6 Command Sentences

Comma
operatig
control
sentence is generated in rg

as only p status report of surren

Some cpmmand sent

status information
sentence. The ‘@v
settings| There is @

for a HT|C sentence) a

The AQ

red that

to alter or change the configufation or
eqtences are the “HTC - Heading/Track
sent” sentences. When a command
a means to identify that the sentence

d provide a different sentence formptter for
misinterpreted. This is the case with the HTC
provided tondetermine the status of a heading control gystem’s

possibility of misinterpretation if a device receives a query sentence

ample of a command sentence that can also be qupried to

determi currgnt settings. The ACA sentence definition provides a fjeld that
when s¢ identifies the sentence as a status of current settings and not a
comma hange.settings. There is a high probability of misinterpreting this sentence

becausd

To avoifl any_possibility of misinterpretation and to satisfy the requirements of the voyage data
recordef “required to be carried on ships under the SOLAS Convention, a cl¢ar and

unambiguous means to identify that a command sentence is to be interpreted as a command or
that it contains status information only and is not a command shall be provided.

Any sentence that contains one or more command fields shall be identified as a “command
sentence”. Command sentences shall contain the “Sentence status flag” field.

2 The NMEA Secretariat maintains the master reference list which comprises codes registered and formally

adopted by NMEA.

The address for the registration of manufacturer’s codes is:
NMEA 0183 Standards Committee Fax: +1 410 975 9450

7 Riggs Ave
Servana Pk, Maryland 21146
USA.

e-mail: info@nmea.org

web site http://www.nmea.org
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Field formatter Description

a Sentence status flag. This field is a required field for any sentence
designated as a command sentence. The field distinguishes the
contents of command sentence as being commands intended to change
settings or as being status information only.

This field shall not be null.

This field shall contain an “R” when the sentence is a status report of
current settings. This may occur when the sentence is provided in
response to a query or is autonomously generated.

iguration
Id is not
ied, as
) “C”_
7.3.7
Approve ntences.
Senteng
7.3.8
Multi-se¢ N essage exceeds the gvailable
character space in a single sentence.(The key fi pporting the multi-sentence message
capabili hese required fields are: total[number
of sentgnces, sentence 1 i essage identifier fields. Only slentence
definitions containing these fie ke* used\\t0 form messages. The TUT and VDM

sentences are good ex

The listgner sh
priority |message ‘sue

multi-se]

p.

b higher
ould be
bck that

Should
the whole

discard
hission.

7.3.9

Frequerjcy<of sentence transmission when specified shall be in accordance with the approved
sentencmﬁhmmvm—&wmmtmm—wmm—mWﬁMﬁEe basic

measurement or calculation cycle but generally not more frequently than once per second.

It is desirable that sentences be transmitted with minimum inter-character spacing, preferably
as a near continuous burst, but under no circumstance shall the time to complete the
transmission of a sentence be greater than 1 s.

7.3.10 Additions to approved sentences

In order to allow for improvements or additions, future revisions of this standard may modify
existing sentences by adding new data fields after the last data field but before the checksum
delimiter character "*" and checksum field. Listeners shall determine the end of the sentence
by recognition of "<CR><LF>" and "*" rather than by counting field delimiters. The checksum
value shall be computed on all received characters between, but not including, "$" or “I” and "*"
whether or not the listener recognizes all fields.
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7.4 Error detection and handling
Listening devices shall detect errors in data transmission including:

a) checksum error (see 7.2.3);
b) invalid characters (see 7.1.2);

c) incorrect length of address field (see 7.2.1), and data fields as specified within sentence
definitions;

d) time out of sentence transfer (see 7.3.9).

Listening devices shall use only correct sentences, consistent with the version of IEC 61162-1
supported by the talker devices.

7.5 Handling of deprecated sentences

Deprecdted sentences are no longer recommended for sole use il i }esigns.
These gentences are valid sentences, but due to changing i irable to
delete or replace these sentences.

Generally, in each of the deprecated sentences a reference\ a replacement sentence
in the |current edition of the standard. Manufacturers arxe urrently
recommended sentence in new or revised designs. |It ig irakb provide
both ney and old sentences whenever possible f i ime i g phase-

in periog for new sentences.

8 Dafa content

8.1 Character definiti

The follpwing tables indi

<>

te

erved characters

AsClI RE’)N DEC Descriptipn

<CR> \QD/ 13 Carriage return

= =

<LF \> 0A 10 Line feed — End ¢
sentence delimitg

\ \ \ > 24 36 Start of sentence|delimiter
N

2A 42 Checksum field delimiter
2C 44 Field delimiter
| 21 33 Start of encapsulhtion
sentence delimiter
\ 5C 92 Comment block delimiter
A 5E 94 Code delimiter for HEX

representation of ISO 8859-
1 (ASCII) characters

~ 7E 126 Reserved for future use

<del> 7F 127 Reserved for future use
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Table 2 — Valid characters

Ascll HEX DEC ASCII HEX DEC Ascll HEX DEC
Space 20 32 @ 40 64 60 96
Reserved 21 33 A 41 65 a 61 97

22 34 B 42 66 b 62 98
" 23 35 c 43 67 c 63 99
Reserved 24 36 D 44 68 d 64 100
% 25 37 E 45 69 e 65 101
& 26 38 F 46 70 f (] es 102

27 39 G 47 71 g /\§ A o7 103
( 28 40 H 48 72 h NN\ g 104
) 29 41 | 49 73 i \ 69\ 105
Reserved 2A 42 J 4n 74 N 106
* 2B 43 K 4B 75 N\ AN B 107
Reserved 2C 44 L 4C 76 \l\ \ 6C 108
- 2D 45 M o 732/ hw 6D 109

2E 46 N se N N7 )0 > 6E 110
/ 2F 47 0 NF 79\ 6F 111
0 30 48 P 50N\ e 70 112
1 31 49 Q \ (51, \ 81> q 71 113
2 32 50 ¢ N\R /N[5 | Pe? r 72 114
3 33 5 SRR ENE s 73 115
4 34 52 NN 84 t 74 116
5 35 { Bhs® [ OW 55 85 u 75 117
6 36 7B YN N\ )| 56 86 v 76 118
7 37 N3 N\ W) 57 87 w 77 119
8 3o\ ] 56 (N0 [ 58 88 x 78 120
9 \:;g &7\ % 59 89 y 79 121

BN INE 5A 90 z 7A 122

38 O a9 [ 58 91 { 7B 123
< 30 80 Reserved 5C 92 | 7C 124
= 3D 61 ] 5D 93 } 7D 125
> 3E 62 Reserved 5E 94 Reserved 7E 126
? 3F 63 5F 95 Reserved 7F 127
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Table 3 — Character symbol

>

Status symbol; Yes; Data valid; Warning flag clear; Auto; Ampere, ASCII

Alphabet character variable A through Z or a through z

Bar (pressure, 1 000 mb = 100 kPa(Pascal(Pa))),Bottom

O|m|o

Celsius (Degrees); Course-up

Valid character; Calculating

Degrees (of arc)

Error; East; Engine

m|im[{O|o

Fathoms (1 fathom equals 1,828 766 m)

—h

Feet (1 foot equals 0,304 79 m)

Good

Great circle; Green /\< \( (\ \
N\

Compass heading; Head-up; Hertz; Humidity /\ \ \

s|lxz|le |

Hours; HEX number \\ \

Inches (1 inch equals 0,0254 m) \ \ \ >
AN

Input operation completed
$]

gh

Kilometres; km/h; kg/m3 A\

r|=~|xX|«

Left; Local; Lost target

Kilograms A
AN

N

Latitude: Litres: I/s /l

L

£O .2
)
2

Metres; m/s; Magnetic; Manual; Cubi& met(’@\

Minutes; message /\ /\\ B

Zz|3 |

2| P

Nautical miles; Kerts;\NQrth;\{Llortrr_hup;\B@\n@ns

=}

Numeral; addres{

AN
Purple; P(pr%}ark(only \A@en\m\lomwm) Position sensor; Per cent; Pascal (pressure)
Query; Targk{-zaémsk\azt}{ }\/\ >

Right; Rhug(\ Redy Relative; @ference; Radar tracking; revolutions/min (RPM)

w|n|O|T

South;/&@\g n\ \6@@1\)(3tatute miles/h; Shaft Salinity parts/thousand: Simulator mog

[

Seco%QS' SMnbfg bw

Test

(m\dQe\re . True)\Track; Tracked target

Dead rechtimate

Sigw, if minus "-" (HEX 2D)

Data invalid; No; Warning flag set; Manual; Volt

West; Water; Wheelover

x

Numeric character variable

<

Longitude

Time
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8.2 Field definitions
Field definitions are indicated in the following tables.

Table 4 — Talker identifier mnemonics

Talker device Identifier
Heading/track controller (autopilot) general AG
magnetic AP
Automatic identification system Al
Bilge system Bl
Communications: digital selective calling (DSC) CD
data receiver CR
Satellite CS
radio-telephone (MF/HF) A N M [CT
radio-telephone (VHF) AN cVv
scanning receiver <\ \CX
DECCA[navigator \ DE
Directioh finder N X > |DF
Electrorfic chart system (ECS) w N\ EC
Electrorfic chart display and information system (ECDIS) . “\\ \ El
Emergepcy position indicating radio beacon (EPIRB) N EP
Engine foom monitoring system [~ > ER
Fire dogr controller/monitoring system N\ /K FD
Fire ext{nguisher system AN\ [ > FE
Fire detpction system N LoV Y FR
Fire sprnkler system N4 FS
Galileo positioning system S R GA
Global gositioning system (GPS) N > GP
GLONABS positioning sysie_ N GL
Global favigation satellite’systea{ (GNSSK_->~ GN
Headind sensors: Peompass, magnetis HC
[ gyroabth seeking HE
“fluxgatg HF
gyro, non=rorth seeking HN
Hull dodr controller/mionitofing System HD
Hull strdss monitofi > HS
Integratpd instrumentation. I
Integratpd navigation, XN N\ IN
LORAN| LOQRAN-C ™M\ \ LC
Proprietgry coda A\ \ P
Radar apd/or rattar plotting” RA
Propulsfon machinery‘including remote control RC
Soundef, depth SD
Steering gear/steering engine SG
Electronic positioning system, other/general SN
Sounder, scanning SS
Turn rate indicator TI
Velocity sensors: Doppler, other/general VD
speed log, water, magnetic VM
speed log, water, mechanical VW
Voyage data recorder VR
Watertight door controller/monitoring system WD
Water level detection system WL
Transducer YX
Timekeeper, time/date: atomic clock ZA
chronometer ZC
quartz ZQ
radio update YAY,
Weather instrument Wi
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Table 5 — Field type summary

Field type Symbol Definition
Special format fields
Status A Single character field:
A = Yes, data valid, warning flag clear
V = No, data invalid, warning flag set
Latitude . Fixed/variable length field:
degrees/minutes and decimal — two fixed digits of degrees,
two fixed digits of minutes and a variable number of digits for
a decimal fraction of minutes. Leading zeros always included
for degrees and minutes to maintain fixed gth. .Thle decimal
point and associated decimal fragtion areN\eptional if full
resolution is not required. R
Longitude YYYYY.yy Fixed/variable length field:
degrees/minutes and d degrees,
two fixed digits of minutes an digits for
a decimal fraction included
for degrees and minute length. The decimal
point and associat are optiopal if full
resolution i;/%ﬁJe\qu'kre .
Time hhmmss.ss i i i
digits of
f seconds
riable\'number/ of digits for decimal fpaction of
, minutes
point and
olution is
Defined field onstants,
alpha characters. Such a field is indicafjed in this

by the presence of one or more valid characters.

luded from the list of allowable characters| are the
foflowing which are used to indicate field types within this
standard: "A", "a", "c", "hh", "hhmmss.ss", "IILII", "x",

"yyyyy.yy".

Numeric yalue fieId{ A\

Variable number;

8

Variable length integer or floating numeric field.| Optional
leading and trailing zeros. The decimal point and gssociated
decimal fraction are optional if full resolution is nof required
(example: 73.10 = 73.1 = 073.1 = 73). The specific §se of this
formatter and restrictions (for example integer, [range) is
defined in the sentence definition.

Fixed HEX field hh- Fixed length HEX numbers only, MSB on the left.

Variable HEXfield h--h Variable length HEX numbers only, MSB on the left.

Fixed six-bit field ss__ Fixed length six-bit coded characters only. See Annex C for
field conversions.

Variable six-bit field S--S Variable length six-bit coded characters only. See Annex C
for field conversions.

Information fields

Variable text c--C Variable length valid character field.

Fixed alpha field aa- Fixed length field of upper-case or lower-case alpha
characters.

Fixed number field XX- Fixed length field of numeric characters.

Fixed text field cc- Fixed length field of valid characters.
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NOTE 1 Spaces should only be used in variable text fields.

NOTE 2 A negative sign "-" (HEX 2D) is the first character in a field if the value is negative. When used, this
increases the specified size of fixed length fields by one. The sign is omitted if the value is positive.

NOTE 3 Units of measure fields are appropriate characters from the symbol table (Table 3) unless a specific unit
of measure is indicated.

NOTE 4 Fixed length field definitions show the actual number of characters. For example, a field defined to have a
fixed length of 5 HEX characters is represented as hhhhh between delimiters in a sentence definition.

8.3 Approved sentences

General| format of printed sentence information:
{mnemonic} - {name}

{definition paragraph}

$--{sentence}

I_ {field descriptions}

start of sentence and talker |

AAM — Waypoint arrival alarm

Status of arrival (entering the arrival cip
waypoint c--c.

e perpendicular of the coursq line) at

$--AAM,|A, A x.x, N, c--c*hh<sCRx<I/F>

AIR, or
out the
6 or 12.
The ABK process utilises the information received in ITU-R M.1371 Messages 7 and 1/3. Upon
receptign of either a VHF Data-link Message 7 or 13, or the failure of Messages 6 on 12, the
AIS unit delivers the ABK sentence to the external application. This sentence is also used to
report to the external application the AIS unit’s handling of the AIR (ITU-R M.1371 Message
15) and BBM (ITU-R M.1371 Messages 8, 14, 19, and 21) sentences. The external application
initiates an interrogation through the use of the AIR-sentence, or a broadcast through the use
of the BBM sentence. The AIS unit generates an ABK sentence to report the outcome of the
AIR, or BBM broadcast process.

$--ABK,XXXXXXXXX,X,X.X,X,X*hh<CR><LF>

LType of acknowledgement (see Note 5)
Message sequence number (see Note 4)
ITU-R M.1371Message ID (see Note 3)

AIS channel of reception (see Note 2)

MMSI of the addressed AIS unit (see Note 1)
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NOTE 1 Identifies the distant addressed AIS unit involved with the acknowledgement. If more than one MMSI is
being addressed (ITU-R M.1371 messages 15 and 16), the MMSI of the first distant AIS unit, identified in the
message, is the MMSI reported here. This is a null field when the ITU-R M.1371 message type is 8 or 14.

NOTE 2 Indication of the VHF data link channel upon which a message type 7 or 13 acknowledgement was
received. An “A” indicates reception on channel A. A “B” indicates reception on channel B.

NOTE 3 This indicates to the external application the type of ITU-R M.1371 message that this ABK sentence is
addressing. Also see the message IDs listed in Note 4.

NOTE 4 The message sequence number, together with the message ID and MMSI of the addressed AIS unit,
uniquely identifies a previously received ABM, AIR, or BBM sentence. Generation of an ABK sentence makes a
sequence message identifier available for re-use. The message ID determines the source of the message sequence
number. The following lists the source by message ID:

ITU-R M.1371 Message ID Message sequence number source

6 sequential message identifier from ABM senfence
7

8

12

13

14

15

NOTE 5 [Acknowledgements provided are:
0 = Mess

1 = Mess
2 = mess
3 = reque
4 = late ship) and

referencefl as a valid transaction.

This sentence support
with a means to%t;}a )
not the [AIS unit. i€ N

use the ations device. After receiving this sentence|via the
IEC 611 : eér initiates a VDL broadcast of either Message p or 12.
The AIS four broadcasts of the message. The actual number willdepend
on the i pledgement from the addressed “destination” AIS upit. The
success ptionl of this transmission by the addressed AIS unit is cgnfirmed
through dressed binary and safety related message acknowledgement” ABK
sentencg forn

blication
on only,
bns that
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1--ABM, X, X, X, XXXXXXXXX,X,XX,5—S,Xx*hh<CR><LF>

L Number of fill-bits, 0 to 5 (see Note 6)
Encapsulated data (see Note 5)
ITU-R M.1371 Message ID (6 or 12)
AIS channel for broadcast of the radio message
(see Note 4)

Message 6 or 12 (see Note 3)

The MMSI of the destination AIS unit for the ITU-R M.1371

Sequential message identifier, 0 to 3 (see No¢te 2)
Sentence number, 1 to 9 (see Note 1)
be,

NOTE 1 first field
specifies the order
of this se| ccessive
sentence
NOTE 2 1.3.2, and
it is the sp restricted
by ITU-R vides the
“ABK” ach
NOTE 3
NOTE 4 S 0 = no broadcast channel pfeference,
1 = Broadcast on AIS channel A ) 3 = broadcast message on both AIS [channels,
A and B.
NOTE 5 |This is the conte eter for ITU-R M.1371 Messages 6, or the “Safgty related
Text” parpmeter for Message \2 kits® of bifmary” data (156 six-bit coded characters) using|multi-line
sentenceg. The first seqt ain upfe 48 vallg six-bit codes (288 bits). FoIIowmg sentences may contain
up to 60 valid six-bi e i i null. The
actual number of valid acte ot exceed
the “82-character” limit.
NOTE 6
ACA -/
An AIS ITU-R
M.1371 pbut, and
an ACA ire use.
Channe device.
An AIS pnit is “using” channel management information when the information is being|used to
manage-the-eperation-of-the VVHFreceiverandiortransmitterinside-the ArS—unit

This sentence is used both to enter and obtain channel management information. When sent to
an AIS unit, the ACA sentence provides regional information that the unit stores and uses to
manage the internal VHF radio. When sent from an AIS unit, the ACA sentence provides the
current channel management information retained by the AIS unit. The information contained in
this sentence is similar to the information contained in an ITU-R M.1371 Message 22. The
information contained in this sentence directly relates to the initialisation phase and dual
channel operation and channel management functions of the AIS unit as described in ITU-R

M.1371.
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$--ACA,x llIL.ILa,yyyyy.yy,a,lllllLa,yyyyy.yy,a,X,XXXX,X,XXXX,X,X,X,a,X,hhmmss.ss*hh<CR><LF>

Time of

“in use”
change (see Note 9)
In-use flag
(see Note 8)

— Information source

(see Note 7)
— Power level control

ote 4)

——— Sequen
NOTE 1 |This is us i A and ACS sentences together. The ACS senterjce, when
provided |by the AIS njt; the related ACA sentence, containing the same [sequence

number.

AZS sentences, shall increment the sequence number eagh time an

ACA/ACS] process shall begin again from 0. Information contained i} the ACS
sentence |i e ACA sentence if the sequence numbers are different. When an AIS
unit is qu the AIS unit should respond with the ACA/ACS sentence pair.|When an
external g nce to the AIS unit, the sequence number may be null if no ACS|sentence

is being s
NOTE 2
NOTE 3 |VHF chagnel nuber, see ITU-R M.1084, Annex 4

NOTE 4 |Value of 0, bangwidth is specified by channel number, see ITU-R M.1084, Annex 4
Value of {,-bandwidth is 12.5 kHz.

NOTE 5 Value of 0, transmit on channels A and B, receive on channels A and B
Value of 1, transmit on channel A, receive on channels A and B

Value of 2, transmit on channel B, receive on channels A and B

Value of 3, do not transmit, receive on channels A and B

Value of 4, do not transmit, receive on channel A

Value of 5, do not transmit, receive on channel B

NOTE 6 Value of 0, high power
Value of 1, low power

NOTE 7 Source identifiers:
A = ITU-R M.1371 Message 22: Channel Management addressed message,

B = ITU-R M.1371 Message 22: Channel Management broadcast geographical area message,

C = IEC 61162-1 AIS Channel Assignment sentence,
D = DSC Channel 70 telecommand,

M = operator manual input.
This field should be null when the sentence is sent to an AIS device.
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NOTE 8 This value is set to indicate that the other parameters in the sentence are “in-use” by an AIS unit at the
time that the AIS unit sends this sentence. A value of “0” indicates that the parameters are not “in-use,” and a value
of “1” indicates that the parameters are “in-use.” This field should be null when the sentence is sent to an AIS unit.

NOTE 9 This is the UTC time that the “In-use flag” field changed to the indicated state. This field should be null
when the sentence is sent to an AlS unit

ACK - Acknowledge alarm

Acknowledge device alarm. This sentence is used to acknowledge an alarm condition reported
by a device.

$--ACK,xxx*hh<CR><LF>

l_ Unique alarm number (identifier) at alarm source

ACS — AIS Channel management information source

This septence is used in conjunction with the ACA sentence\ This sg identifies the
originatgr of the information contained in the ACA sentence and\the &ate and time the |AIS unit
received that information.

$--ACS X, xxxXxxxxxx,hhmmss.ss,xx,xX,Xxxxx*hh<CR><LF

NOTE T j f thes ACA and ACS sentences together. The ACS senterce, when
provided {, sheuldNmmesdi folow the related ACA sentence, containing the same |sequence
number. The AIS unitg&nerating the\ACA an CS sentences, should increment the sequence number pach time
an ACA/ACS pair is ) e process should begin again from 0. Information contaiped in the
ACS sentence is not related tosthe Information the ACA sentence if the sequence numbers are differentWhen an
external g i nce to the AIS unit, the sequence number may be null if no ACS|sentence
is being s

AIR - A

This semntenece supports ITU-R M.1371 Message 15. It provides an external application [with the
means kmmMM base

station, AIS units. A single sentence can be used to request up to two messages from one AIS
unit and one message from a second AIS unit, or up to three messages from one AIS unit. The
message types that can be requested are limited. The complete list of messages that may be
requested can be found within the Message 15 description in ITU-R M.1371. Improper requests
may be ignored.

The external application initiates the interrogation. The external appli¢ation is responsible for
assessing the success or failure of the interrogation. After receiving this sentence, the AIS unit
initiates a radio broadcast (on the VHF Data Link) of a Message 15 — Interrogation. The
success or failure of the interrogation broadcast is determined by the application using the
combined reception of the ABK-sentence and VDM sentences provided by the AIS unit. After
receiving this AIR-sentence, the AIS unit shall take no more than 4 s to broadcast the Message
15, and the addressed distant unit(s) shall take no more than another 4 s to respond — a total
of 8 s.
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F$--AlR, XXXXXXXXX,X. X, X, X.X, X, XXXXXXXXX,X.X,Xx*hh<CR><LF>

—— Message sub-section (see Note 3)
Number of messages requested from
station-2 (see Note 2)

MMSI of interrogated station-2 (see Note 4)

Message sub-section (see Note 3)

Number of second message requested from station-1
(see Note 2)

Message sub-section (see Note—3)
ITU-R M.1371 message requested from te 2)
MMSI of interrogated station 1 (see Note 1)
NQtTE 1 |ldentifies the first distant AIS unit being interrogated. Two message b first AIS
unit.
NOTE 2 |Examples of messages that may be requested from a distant mohile A
Message 3, = Position Report,
Message b, = Ship static and voyage related data, see additional
Message P, = Standard SAR Aircraft Position Report
Message
Message
Message
Examples basg station include:
Message
Message
Message
Message
NOTE 3 317) hat has been further sub-divided into alternative data dtructures.
When req 2 i data’structures, this message sub-section field should be pr¢vided, so
that the ivisi \essage /data is provided. If the message structure is not sub-diyided into
different s \
NOTE 4 is i ift 3 istant AIS unit being interrogated. Only one message may be requgsted from
the secon { p
AKD - /
This septénce provides for acknowledgement of a detailed alarm condition reported |through
ALA.

NOTE As IEC 61162-1 does not guarantee reliable transport, the designer should be very careful about how this
sentence is used. Problems can occur either when the initial alarm message was lost or when the
acknowledgement message was lost. A possible solution is to retransmit the alarm message until acknowledgement
has been received. When acknowledgement has been received, an alarm acknowledged shall be sent. This
acknowledgement must be sent on all subsequent acknowledgements. Acknowledgements must be sent on each
received alarm message after acknowledgement and further on until the alarm acknowledgement message has
been received.
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$--AKD,hhmmss.ss,aa,aa,xx,xxx,aa,aa,xx *hh<CR><LF>

— Instance of equipment/unit/item sending the
acknowledgement (see Note 5)
— Sub system indicator of system sending the
acknowledgement (see Note 4)
— System indicator of system sending the
acknowledgement (see Note 3)
L — Type of alarm (see Note 2)
Instance number of equipment/unit/item (see Note 2)
— Sub system equipment indicator of original alarm
source (see Note 2)
— System indicator of original alarm source (see Note 2)
— Time of acknowledgement (see Note 1)

NOTE 1 [This defines the time of acknowledgement. This may be a null field.

NOTE 2 |[These fields should contain the identical information of the corresp6nui i ffam the A sentence
being ackpowledged.

NOTE 3 |ndicator characters identifying the system sending the owledgan . This field is [two fixed
characterg, see Annex D. This may be a null field.

NOTE 4 |ndicator characters identifying the sub system sending the two fixed
characterg, see Annex D. This may be a null field.

NOTE 5 [Instance number identifying the equipment, unit g > eld is two
fixed numeric characters. This may be a null fieJd

ALA - Report detailed alarm conditio

eported.
ditions.

This sentence permits the alarm and

Unlike ALR this sentence
NOTE Ddicated sentenc dedicated
alarm detgction system,

NOTE Ap IEC 6116244 doe 8 how this
sentence| is used.le gs cand occy i whHen the initial alarm message was lost or when the
acknowlegigement mesgage\was lost."\Qne-possible solution (in some cases) is to retransmit the alarm| message
until ackrn e ive hep”acknowledgement has been received, an alarm ackrjowledged
should b y be sent on all subsequent acknowledgements. Acknowledgements
should alarm /message after acknowledgement and further on until the alarm
acknowle

$--ALA,N XX,a,a,c--¢ *hh<CR><LF>
I_I— Alarm’s description text (see Note 8)
Alarm’s acknowledged state (see Note 7)
Alarm condition (see Note 6)

t—Typeof atarmm(see Note 5)

Instance number of equipment/unit/item (see Note 4)
Sub system equipment indicator of original alarm source (see Note 3)
— System indicator of original alarm source (see Note 2)

— Event time (see Note 1)

NOTE 1 Event time of alarm condition change including acknowledgement state change. If this is not available,
this should be a null field.

NOTE 2 Indicator characters as system of alarm source. This field is two fixed characters, see Annex D.

NOTE 3 Indicator characters as sub-system of alarm source. This field is two fixed characters, see Annex D. For
group alarms or if no sub-system can be identified, this should be a null field.

NOTE 4 Instance number identifying the equipment, unit or item. This field is two fixed numeric characters.

NOTE 5 Type of alarm. This field is three fixed numeric characters as defined in Annex D, Table D.1. Codes 900-
999 are user definable.
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NOTE 6 This field is a single character specified by the following:

N = normal state

H = alarm state (threshold exceeded)

J = alarm state (extreme threshold exceeded)

L = alarm state (low threshold exceeded, i.e. not reached)

K = alarm state (extreme low threshold exceeded, i.e. not reached)
X = other

NOTE 7 This field is a single character specified by the following:

acknowledged

not acknowledged

B = Broadcast (acknowledgement not applicable)
H = harbour mode

O = Override

A
\

NOTE8 Additianal aa aianal-d PII- 1S + 4/ lorm-datail aditian—t
e o e R e o PO e aeSthptv e e X v araffm— et e tonataon—a

limited bylmaximum sentence length and length of other fields.

ters will be

ALM - GPS almanac data

Containg GPS week number, satellite health and the complé satellite.
Multiple| sentences may be transmitted, one for each satellite_i RS [ up to a
maximum of 32 sentences.

$--ALM, x.x, X.X, XX, X.X, hh, hhhh, hh, hhhh, hhhh, hhhhh

..hhhhhh

Checksum
afq,clock parameter (see Note 3)

ImEalnYalllaYaVal HP- DL A A\
(from |CB=-GPS=200;revisionB (SCCAMEXA))

NOTE 1 Variable length integer, four digits maximum (0 to 9999). This is an extended GPS week number to which
the almanac reference time parameter (toa) is referenced. Week zero refers to the week of 06 January 1980. The
value is the “Extended Week Number”, which is the elapsed number of weeks since week zero. Extended week
numbers should not be reset to zero when the 10-bit GPS week number rolls back to zero every 19,6 years. This
value should be determined by the GPS receiver at the time of the almanac data decoding. It is based on the 8-bit
Almanac Reference week form, Page 25, Subframe 5, word 3, bits 17 to 24; that 8-bit value should be expanded by
the GPS receiver to give a full Extended Week Number. Furthermore, care should be taken to ensure that the
Almanac Reference Time and the Extended Week Number are correctly linked as part of a single almanac data set,
avoiding inconsistencies between different almanac data sets when new almanac uploads occur after reading
Page 25 of Subframe 5.

NOTE 2 Reference 20.3.3.5.1.3, Table 20-VII and Table 20-VIII.
NOTE 3 Reference Table 20-VI, for scaling factors and units.
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ALR - Set alarm state

Local alarm condition and status. This sentence is used to report an alarm condition on a
device and its current state of acknowledgement.

$--ALR,hhmmss.ss,xxx,A, A,c--c*hh<CR><LF>

| Alarm’s description text

Alarm’s acknowledge state, A = acknowledged
V = unacknowledged
Alarm condition (A = threshold exceeded, V = not exceeded)
Unique alarm number (identifier) at alarm source

Time of alarm condition r\hnngn, UTC

APB - Heading/track controller (autopilot) sentence B

Commo g status,
cross-tr gin wa oi it tothedesttination,
continug 3 steer to

$--APB,

Maode indicator
(see Notes 1 and 2)

endicular passed at waypoint
efpendicular not entered
| circle entered V = arrival circle not passed

s-track-error)
ed V =LORAN-C cycle lock warning flag (see Note 2)
= LORAN-C blink or SNR warning (see Note 2)
yarning flag for other navigation systems when a

NOTE 1

A = Autorjomous mosde

itioning\system~qpde indicator:

D = Differential, mode

E = Estimated—{deadreckonng)ymode
M = Manual input mode

S = Simulator mode

N = Data not valid

NOTE 2 The positioning system mode indicator field supplements the positioning system status fields (fields
1 and 2), the status fields should be set to V = invalid for all values of mode indicator except for A = Autonomous
and D = Differential. The positioning system mode Indicator should not be null fields.
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BBM - AIS Broadcast binary message

2007(E)

This sentence supports generation of ITU-R M.1371 binary Messages 8 and 14. This provides

the application with a means to broadcast data, as defined by the application only.

Data is

defined by the application only — not the AIS. This message offers great flexibility for
implementing system functions that use the AIS unit as a digital broadcast device. After

receiving this sentence, via the IEC 61162-2 interface, the AIS unit initiates a VHF broa

dcast of

either Message 8 or 14 within 4 s. (See the ABK sentence for acknowledgement of the BBM).

1--BBM,x,X,X,X,X.X,s—s,x*hh<CR><LF>

—— Number of fill-bits, 0 to 5 (see Note 5)

Encapsulated data (see Note 4)
ITU-R M.1371 Message ID (8 or 14)

NOTE 1 |The total number of IEC 61162-1 settence
AIS unit. [The first field specifies the total numb
field idenfifies the order of this sentence in the mes

of fields. Puccessive sentences may use null fields Tor field

NOTE 2 |The sequential message identifier ‘provid a.'\messa ificati
sequentially assigned and is incr ar each ne ulti-septerice message. The count resets to 0

used. Forl a message requiring eath_sentenge of the message contains the same

message [identification numher. I\ & i ifysthe senten€es containing portions of the same mesg
allows fof the possibility tha o é ig i
collectively, contain a single message is is\used by the ABK sentence to acknowledge a spe¢
sentence,

NOTE 3 |The AIS ¢ ek that sho d-bexused\for the broadcast: 0 = no broadcast channel preferé
Broadcasf on AIS channe 2 channel B, 3 = Broadcast the message on both AIS ¢
and B.

NOTE 4 ata” parameter for ITU-R M.1371 Messages 8,19 and 21, or t
related te| ame 4. The first sentence may contain up to 58 valid “six-bit” symbols
The followi {n up>to 60 valid “six-bit” symbols (360 bits), if fields 4 and 5 are uncha
the first § e Fhe actual number of characters should be such that the total 1
charactergi endendoes nit exceed the “82-character” limit.

NOTE 5 *in 7.3.3.

hge to the
e second
e number

9 that is
after 9 is
equential
age. This
at, taken
cific BBM

tnce, 1 =
hannels A

e “Safety
348 bits).
hged from
umber of

BEC - Tearing and.distance to waypoint — dead reckoning

Time (UTC) and distance and bearing to, and location of, a specified waypoint from the dead-

reckoned present position.

$-BEC, hhmmss.ss, llLIl, a, yyyyy.yy, a, x.x, T, x.x, M, x.x, N, c--c*hh<CR><LF>

Waypoint longitude, E/W
Waypoint latitude, N/S
UTC of observation

L Waypoint ID
Distance nautical miles
Bearing, degrees magnetic
Bearing, degrees true
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BOD - Bearing origin to destination

Bearing angle of the line, calculated at the origin waypoint, extending to the destination
waypoint from the origin waypoint for the active navigation leg of the journey.

$--BOD,

x.X, T, x.x, M, c--c, c--c*hh<CR><LF>

, Origin waypoint ID

Destination waypoint ID
Bearing, degrees magnetic
Bearing, degrees true

BWC -

Time (U
position
than alo

BWR -

Time (U
position
along th

$--BWC
$--BWR|

Bearing and distance to waypoint — great circle
TC) and distance and bearing to, and location of, a specifi

ng the rhumb line.

Bearing and distance to waypoint — rhumb line

e great circle path.

, hhmmss.ss, lllLII, a, yyyyy.yy, a
. hhmmss.ss, lllLIl, a, yyyyy.yy, a

N/—\
N \
A Waypoint longitude, E/W
\W:ﬁoint latitude, N/S
observation

Mode indic
(see Note)
Waypoint ID

Distance, nautical m
Bearing, degrees magnetic
Bearing, degrees true

_ §)resent

rather

present

htor

les

N = Data not valid

The mode indicator field should not be a null field.

BWW -

Bearing waypoint to waypoint

Bearing angle of the line, between the TO and the FROM waypoints, calculated at the FROM

waypoin

t for any two arbitrary waypoints.

$--BWW, x.x, T, x.x, M, c--¢, c--c*hh<CR><LF>

L FROM waypoint ID
TO waypoint ID
Bearing, degrees magnetic

Bearing, degrees true


https://iecnorm.com/api/?name=6e835038287f16ddf5c217ea141e3908

- 36— 61162-1 © IEC:2007(E)

CUR - Water current layer — Multi-layer water current data

$--CUR,

A, X, X.X,X.X,X.X,a,X.X,X.X,X.X,a,a*hh<CR LF>

Speed reference (see Note 4)

B: Bottom track
W: Water track
P: Positioning system

— Heading

NOTE 1

instance.
at differer]
to be acc

NOTE 2
layers tha
possible.

NOTE 3
set to “wqg

NOTE 4

DBT - L

Water d
$--DBT,

Current speed in knots

Direction reference in use, Tr

Current direction in degrees

Current depth in metre

t layers, all with the same data set nt
bpted as one set of data.

Heading reference in use, True/Magnetic T/M

gsurement
gurements
I instance

humber of
more are

ce field is
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DCN - DECCA position

Status and lines-of-position for a specified DECCA chain.

$ -- DCN, xx, cc, X.x, A, cc, X.X, A, cc, X.X, A, A, A, A, x.X, N, x*hh<CR><LF>

’ ’ |—Fix data basis (see Note)
Position uncertainty, n. miles

Purple-line navigation use

A = Valid V = Data not valid
Green-line navigation use
A =Valid V = Data not valid

Red-line nn\lignfM| 1se.

ata notwvalid

—— Status: Red-master line, A = Valid V =Da
— Red line of position (LOP)
Red zone identifier, number-letter
— DECCA chain identifier

NOTE F|x data basis:
1 = Normal pattern

2 = Lane |dentification pattern

3 = Lane |dentification transmissions

DDC - I

The DD
brightn€

enthdisplay dimming presets and a| display

$--DDC

NOTE 1
on an ele

D = Day t|n
K = Dusk
N = Night
O = Backlighting off setting

gld contains an indicator that may be associated with a preset dimmed level

time(setting

Actual display brightness levels for the display dimming preset indicators above are dependant upon the capabilities
provided by the manufacturer of the equipment. Proper use of this field would be as follows. A device provides the
operator or user with the ability to set a brightness level to be associated with day, dusk night, etc. Upon receipt of
the DDC sentence, the device would switch it’s display brightness to the preset value the operator had determined
for the corresponding indicator value. If the equipment had no brightness or dimming preset capability this field
would be ignored.

NOTE 2 The brightness percentage field contains a value from zero to ninety nine. The value zero, provided as 00,
indicates that the display’s brightness should be set to its most dimmed level, as determined by the capabilities of
the equipment. The value ninety nine, provided as 99, indicates that the display brightness should be set to the
brightest level, as determined by the capabilities of the equipment. Values between 0 and 99 correspond to some
percentage of brightness, as determined by the equipment receiving this sentence.

NOTE 3 The colour palette preset field contains an indicator that may be associated with a preset dimmed level on
an electronic device.

D = Day time setting
K = Dusk setting

N
o

Night time setting

Backlighting off setting
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DOR - Door status detection

This sentence indicates the status of watertight doors, fire doors or other hull openings / doors.

$--DOR,a,hhmmss.ss,aa,aa,xxx,xxXx,a,a,c--¢c *hh<CR><LF>

l— Message description text (see Note 9)
Water tight door switch setting (see Note 8)
Door status (see Note 7)
Door number or door open count (see Note 6)
Second division indicator (see Note 5)
L— First division indicator (see Note 4)
— Type of door monitoring system (see Note 3)
— Event time (see Note 2)
— Message Type (see Note 1)

n fields 4
or a sub-
hnex E.

NOTE 1 : Status for section: the number of faulty and/or open doors repo ted |n
md 5. The section may be a whole section (one or both of the 4
ection. The status S is normally transmitted at regular interval§. Exa

bles\of,Use arg given in A

F: Status for single door. (E may be used to indicate an eyent):

NOTE 2
NOTE 3
NOTE 4

NOTE 5
below.

NOTE 6 Qe htifies the
door. When message type field ) . When the
message fype field is F this field

NOTE 7 |When the messag

this field is specified by the
D = Open @

= Closed

, |[see table

field is E,

J

NOTE 8

bea null field:

This may

NOTE 9 jeld instead
of the above door allocation fields. The maximum number of characters will be limited by the maximum sentence
length and the length of other fields.
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Type of door monitoring
system First division indicator Second division indicator
ID System category
WT | Watertight door Number of watertight Deck number
- - bulkhead / frame number
WS | Semi-watertight door
(splash-tight)
FD Fire door Number / letter of zone. This Deck number or control
can also be identifier for system loop number or other
control and monitoring main control system division
system. indicator as is appropriate for
system
HD | Hull (shell) door Door indication number / Deck numb
frame number N
oT Other As above As ak{é/é\ \
DPT - Depth
Water d ucer. Positiye offset
number gative offset numbers
provide

$--DPT,

NOTE 1
NOTE 2

This se
selectiv

$ --DSC

eel.

g digital

\—Expansion indicator(see|Note 1)

ature of distress (see Notes 3 and 4)

Acknowledgement (see Note 2)

NOTE 1

——MMSI of ship in distress (see Notes 3 and 5)

Time (see Note 6) or Tel. No. (see Note 7)
Position (see Note 8) or Channel/frequency (see Note 9)
Type of communication (see Notes 4 and 11)
or second telecommand (see Note 4)
Nature of distress (see Notes 4 and 10)
or first telecommand (see Note 4)

—— Category (see Note 4)
Address (see Note 5)
Format specifier (see Note 4)

Expansion indicator = “E”, null otherwise. When set to “E” this sentence is followed by the DSC expansion
sentence $--DSE, without intervening sentences, as the next transmitted or received sentence.

NOTE 2 Acknowledgement type:

R = Acknowledge request

B = Acknowledgement


https://iecnorm.com/api/?name=6e835038287f16ddf5c217ea141e3908

—-40 - 61162-1 © IEC:2007(E)

S = Neither (end of sequence)

NOTE 3 For Distress Acknowledgement, Distress Relay and Distress Relay Acknowledgement calls only, null
otherwise.

NOTE 4 Use two least-significant digits of symbol codes in ITU-R M.493.

NOTE 5 Maritime Mobile Service Identifier (MMSI) for the station to be called or the MMSI of the calling station in
a received call. For a nine-digit MMSI “0” shall be added as the tenth digit. For calls to a geographic area the area
is coded in accordance with ITU-R M.493.

System configuration (wiring) and the Talker ID are used to confirm if the sentence is transmitted or received. The
MMSI of the calling station for transmitted calls is inserted automatically in the ITU-R M.493 transmission at the
radiotelephone.

NOTE 6 Time (UTC) of position, four digits, hhmm (hours and minutes).

NOTE 7 Telephone number, 16 digits maximum, odd/even information to be inserted by the DSC equipment.

NOTE 8 |Latitude/longitude, degrees and minutes, 10 digits, coded in accordance with I[TU/R M.293

NOTE 9 |Frequency or channel, six or twelve digits, coded in accordance with ITU-R
NOTE 10| Distress calls only.

NOTE 11| Distress, Distress Acknowledgement, Distress Relay and Distress R

lay A only.

DSE - Expanded digital selective calling

This sentence immediately follows, without interveg characters, $--DSC,
$--DSI ¢r $--DSR when the DSC expansion field i 3 et to “E”. It is|used to
provide |data to or receive DSC expansion data ad@ele hone using digital gelective
calling ih accordance with ITU-R M.8

$--DSE X, X, 8,XXXXXXXXXX, XX,C--C,..........

NOTE 1 pf symbol
codes in by ITU-R
M.821-1, by ITU-R
M.821-1 ¢ wo least significant digits of Table 3 of ITU-R M.821-1 are prgceded by
ASCII “C’] of data sets are allowed, null fields are not required for unused daffa sets.

NOTE 2 S ha s\are used to describe text (station name and port of call), not symbols of ITU-$M.821-1,
Table 2. \} >, 2C - a reserved character) is needed, <'> (Apostrophe, HEX 27) is substituted.

NOTE 3 |ldentical to
NOTE 4 Q"< Query. A device is requesting expanded data. Code fields filled as desired, all data fields null.

e agdress field in the associated $--DSC, $--DSI or $--DSR sentence.

R™= Reply. A device is responding with selected expanded data, in response to a query.
“A” = Automatic. A device is transmitting data automatically, not in response to a query request.

NOTE 5 The number of data sets may require the transmission of multiple sentences all containing identical field
formats. The first field specifies the number of sentences, minimum value = 1. The second field identifies the order
of this sentence (sentence number), minimum value = 1. For efficiency, it is permitted that null fields be used in the
additional sentences when the data is unchanged from the first sentence (note that this practice can lead to the
incorrect assembly of messages if there is a high risk of loss of sentence).
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DSI — DSC transponder initialise

This sentence is used to provide data to a radiotelephone for use in making calls using Digital

selective calling in accordance with ITU-R M.825.

Expansion indicator (see Note 1) —‘

Command set ‘n’
|

$--DSI, X, X, XXXXXXXXXX, XXX, XX, XXXXXXXXXXXXXXXXXXXXXX,XX,C--C,.....,XX,C--C,a*hh<CR><LF>

u—Command sets (see
Notes 2 and 3)
ommand.set ‘1’
Geographical area, 0,01 min (5eeNote 4)
Vessel type (see Note 4)
Vessel course, degrees true (see Nofe
Vessel MMSI (see Note 5)
Sentence number (see Note 6)
Total number of sentences (see Note 6)
NOTE 1 |Expansion indicator = “E”, null otherwise. When set fo dllowed by|the DSC
Expansiof sentence $--DSE, without intervening sentences or characters, as thé next transmitted sentence.
NOTE 2 i i . i i i i i digits of symbo| codes in

ITU-R M.

ITU-R M.825-3, null oth

erwise. A

variable n command sets.

NOTE 3 i a not symbols of ITU-R| M.825-3,

Table 1. , , is ne postrophe, HEX 27) is substjtuted.

NOTE 4 i i e s fic type or on a specific course in that arep, may be

addressedl. i i - .825- ph§ andyTable 3. These fields shall be nullfwhen the

MMSI of 3

NOTE 5 iti i iffi S individual station to be called. For a nine-digif MMSI “0”

should bd i 1 ] . Information relevant to the

voyage off together with the following command sets:

00, followed by the second JM.825-3, Table 3 (status).

05, followed by a ﬂk

07, followed by a nu a )

14, followed by a second i inni or “01” as described in paragraph 8.1.5 of ITU-R M.825-3
(dedtination).

21, follg

23, follo]

NOTE 6 require the transmission of multiple sentences all containing identical field

formats. T mber of sentences, minimum value = 1. The second field identifies|the order

of this se ), minimum value = 1. For efficiency, it is permitted that null fields be uged in the

additional & data is unchanged from the first sentence (note that this practice can lgad to the

incorrect pssembirof’messages if there is a high risk of loss of sentence).

DSR - DS€-transponderresponse

This sentence is used to receive data from a radiotelephone using Digital Selective Calling in

accordance with ITU-R M.825.

$--DSR, X, X, XXXXXXXXXX,XX,C--C,...... ,XX,c--c,a*hh<CR><LF>

~ |—Expansion indicator (see Note 1)
Data set 'n’

Additional data sets (see Notes 2 and 3)
Data set ‘1’
Vessel MMSI (see Note 4)
Sentence number (see Note 5)
— Total number of sentences (see Note 5)

NOTE 1 Expansion indicator = “E”, null otherwise. When set to “E” this sentence is followed by the DSC expansion

sentence $--DSE, without intervening sentences or characters, as the next received sentence.
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NOTE 2 Data sets consist of two fields. The first field is the two least significant digits of symbol codes in ITU-R
M.825, the second field is the additional information required by ITU-R M.825, null otherwise. A variable number of
data sets are allowed, null fields are not required for unused data sets.

NOTE 3 ASCII characters are used to describe station name and port of call, not symbols of ITU-R M.825. When
<,> (Comma, HEX 2C - a reserved character) is needed, <'> (Apostrophe, HEX 27) is substituted.

NOTE 4 Maritime Mobile Service Identifier (MMSI) of the station responding. For a nine digit MMSI “0” should be
added as the tenth digit.

NOTE 5 The number of data sets may require the transmission of multiple sentences all containing identical field
formats. The first field specifies the number of sentences, minimum value = 1. The second field identifies the order
of this sentence (sentence number), minimum value = 1. For efficiency, it is permitted that null fields be used in the
additional sentences when the data is unchanged from the first sentence (note that this practice can lead to the
incorrect assembly of messages if there is a high risk of loss of sentence).

DTM - Datum reference

Local ggodetic datum and datum offsets from a reference datumThj isNused to
define the datum to which a position location, and geographi ' equent
sentences, are referenced. Latitude, longitude and altitude offs datum,
and the|selection of the reference datum, are also provided.

Cautionary notes: the datum sentence should be
positional sentence (e.g. GLL, BWC, WPL) whi
WGS84| the datum recommended by IMO.

o every
er than

For all < i ior to any datum change and
periodi

$--DTM,

WGS84 = W84
WGS72 = W72
, SGS85 =S85
(see Note 3) PE90 = P90
ion code (see Note 2)
GS84 = W84

WGS72 = W72

SGS85 =S85

PE90 = P90

User defined = 999
IHO datum code (see Note 4)

NOTE 1 [Three-chara glpha code for local datum. If not one of the listed earth-centred datums, or 9909 for user
defined datums,.use | datum code from International Hydrographic Organisation Publication S-60, Appendices B
and C. Nplkfield if unknown. This field should be set to 999 when manual offsets are entered and in Use by the
position fiximgdevice:

NOTE 2 One character subdivision datum code when available or user defined reference character for user
defined datums, null field otherwise. Subdivision character from IHO Publication S-60, Appendices B and C.

NOTE 3 Latitude and longitude offsets are positive numbers, the altitude offset may be negative. Offsets change
with position: position in the local datum is offset from the position in the reference datum in the directions
indicated:

Piocal datum = Pref datum + Offset

When field 1 contains a value of 999, these fields may not be null, and should contain the manually entered or user
defined offsets.

NOTE 4 Users should be aware that chart transformations based on IHO S60 parameters may result in significant
positional errors when applied to chart data.
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ETL — Engine telegraph operation status

This sentence indicates engine telegraph position including operating location and sub-
telegraph indicator.

$--ETL,hhmmss.ss,a,xx,xx,a,x *hh<CR><LF>
Ll— Number of engine or propeller shaft (see Note 6)
Operating location indicator (see Note 5)
Position indication of sub telegraph (see Note 4)
Position indicator of engine telegraph (see Note 3)

Message type (see Note 2)

Eventtime (enn Note 1)

NOTE 1 Event time of condition change. This may be a null field.

NOTE 2 Indicator character to identify message type. This should not be a null field
D = Order

\ = Answer-back

NOTE 3 Numeric characters showing telegraph position. This field is twg
0 = STOP ENGINE

1 = [AH] DEAD SLOW

2 = [AH] SLOW
3 = [AH] HALF
4 = [AH] FULL

5 = [AH] NAV. FULL
1 = [AS] DEAD SLOW

2 = [AS] SLOW
3 = [AS] HALF
4 = [AS] FULL
5 = [AS] CRASH ASTER
NOTE 4 Numeric c aph pesition. This field is two numeric characters:

NOTE 5

id L] al
<

+Hoe—T106at

W = Wing (port or starboard not specified)
If not known, this should be a null field.

NOTE 6 Numeric character to identify engine or propeller shaft controlled by the system. This is numbered from
centre-line. This field is single character:

0 = single or on centre-line
Odd = starboard

Even = port
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EVE - General event message

This sentence is used to transmit events (e.g. actions by the crew on the bridge) with a time
stamp.

$--EVE,hhmmss.ss,c--c,c--c*hh<CR><LF>

Event description
—Tag code used for identification of source of event (see Note)
—Event time (see Note )

NOTE This may be a null field.

FIR - Fire detection

This sentence indicates fire detection status with data on

$--FIR,alhhmmss.ss,aa,aa,xxx,xxx,a,a,c--¢c *hh<CR>z

te 6)

H— Messa@T
NOTE 1 §: Status for

e section
b status S

NOTE 2
NOTE 3

NOTE 4 First.division indicator where detector is located. This field is two characters, see table below.

NOTE 5 & ad—divisiep—irdicator—where—detector—is—leocated—Thic—fiald ic the Aoari horoctar tabl
>eEoRa— et StoR— e eator—whRere—Getecter—Is—Tetatea—rs—Here—s—hree—Fhumere—eRaracterss—see (able

below.

NOTE 6 This field is three fixed numeric characters. When the message type field is E this field identifies the
detector. When the message type field is S this field contains the number of fire detectors activated. When the
message type field is F or D this field is a null field.

NOTE 7 When the message type field is S this field should be a null field. When the message type field is E, F or
D this field includes a single character specified by the following:

A = Activation
V = Non-activation
X = Fault (state unknown)
NOTE 8 When the message field type is E or F this field includes a single character specified by the following:
A = acknowledged
V = not acknowledged

When the message field type is S or D this should be a null field.
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NOTE 9 Descriptive text/sensor location tag. If a sensor location identifier is string type, it is possible to use this
field instead of above sensor allocation fields. Maximum number of characters will be limited by maximum sentence
length and length of other fields.

Type of fire detection
system First division indicator Second division indicator
ID System category
FD Generic fire detector, | Number / letter of zone. This Loop number. This can also be
can be any of the can also be control and another control and monitoring
below. monitoring system main unit sub-system identifier, for
identifier, for example fire example sub-central number.
FH | Heat type detector central number/letter.
|l ad o ) 4 dat t3
S Streke-type-deteeter
FD Smoke and heat
detector
FM Manual call point
GD | Any gas detector As above s \ \>
GO | Oxygen gas detector
GS Hydrogen Sulphide <
gas detector
GH Hydro-carbon gas
detector "\ 2
SF Sprinkler flow switch above L’ A ove
SV Sprinkler manual
valve release
CO | CO2 manual release A{aboye\ \ \ As above
oT Other s bo%\ \ \ As above
NOTE For units conteolled ffo the\eaLL/?/rmystem (typically all FD, FH, FS, FD and FM),
the normal divisiorindicators’should beN{ire zone and loop number.

FSI - Fi

level of
setting

This se
a radiotelep

ncy, mode of operation and transmitter power
requencies, mode and power and to acknowledge

commands,
$--FSI, X *hh<CR><LF>
N | Power level, 0 = standby,
1 = lowest,
9-=highest
Mode of operation (see Note 1)
Receiving frequency (see Notes 2 and 3)

Transmitting frequency (see Notes 2 and 3)

NOTE 1 Mode of operation:
d = F3E/G3E, simplex, telephone
e = F3E/G3E, duplex, telephone
m = J3E, telephone
o = H3E, telephone
g = F1B/J2B FEC NBDP, telex/teleprinter
s =F1B/J2B ARQ NBDP, telex/teleprinter
t = F1B/J2B, receive only, teleprinter/DSC
w = F1B/J2B, teleprinter/DSC
x = A1A Morse, tape recorder
ﬁ = A1A Morse, Morse key/head set
= F1C/F2C/F3C, facsimile machine
null for no information.
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NOTE 2 Frequencies to be in 100 Hz increments.

MF/HF telephone channels to have first digit 3, followed by ITU channel numbers with leading zeros as required.
MF/HF teletype channels to have first digit 4; the second and third digit give the frequency bands, and the fourth to
sixth digits ITU channel numbers; each with leading zeros as required. VHF channels to have the first digit 9
followed by zero. The next number is "1" indicating the ship station’s transmit frequency is being used as a simplex
channel frequency, or "2" indicating the coast station’s transmit frequency is being used as a simplex channel
frequency, "0" otherwise. The remaining three numbers are the VHF channel numbers with leading zeros as
required.

NOTE 3 For paired frequencies, only the transmitting frequency needs to be included; null for receiving frequency
field. For receive frequencies only, the transmitting frequency field should be null.

GBS — GNSS satellite fault detection

This semtence is used to support receiver autonomous integrity monitoring (RAIM). Given that a
GNSS feceiver is tracking enough satellites to perform integrity ch sitioning
quality ¢f the position solution, a message is needed to report the o cess to
other syistems to advise the system user. With the RAIM in the GNS giiver can
isolate faults to individual satellites and not use them in its positi ilations.
Also, the GNSS receiver can still track the satellite and easi k within
tolerange.

This septence shall be used for reporting this RAIM i ion: integrity
function| the GPS receiver should have at least tw srvalk ninimum
requireq for navigation. Normally, these observab| 2Y dundant
satellitep.

If only GPS, GLONASS, etc. is used for ; GP,GL,
etc. and the errors pertain to the individ ) re used

to obtain the reported position solutio & GN and the errors pertain to the
combingd solution.

$--GBS,[hhmmss.ss, X.X\X.X,

Standard deviation of bias estimate
Estimate of bias on most likely failed satellite
(see Note 1)

Probability of missed detection for most likely
N ; failed satellite

ID number (see Note 2) of most likely failed satellte
\ Expected error in altitude (see Note 1)

Expected error in longitude (see Note 1)
%d error in latitude (see Note 1)
UTC time of the GGA or GNS fix associated with this sentence

NOTE 1 |Expected error in metres due to bias, with noise = 0.

N

S
¢

D

Vs IR

NOTE 2 Satellite ID numbers. To avoid possible confusion caused by repetition of satellite ID numbers when using
multiple satellite systems, the following convention has been adopted:

a) GPS satellites are identified by their PRN numbers, which range from 1 to 32.

b) The numbers 33-64 are reserved for WAAS satellites. The WAAS system PRN numbers are 120-138. The offset
from WAAS SV ID to WAAS PRN number is 87. A WAAS PRN number of 120 minus 87 yields the SV ID of 33.
The addition of 87 to the SV ID yields the WAAS PRN number.

c) The numbers 65 — 96 are reserved for GLONASS satellites. GLONASS satellites are identified by 64+ satellite

slot numbers. The slot numbers are 1 through 24 for the full GLONASS constellation of 24 satellites, thus giving a

range of 65 through 88. The numbers 89 through 96 are available if slot numbers above 24 are allocated to on-orbit
spares.
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GEN - Generic binary information

This sentence provides a means of transmitting generic binary information (e.g. lamp display
status). The sentence is designed for efficient use of the bandwidth.

In general, the proper decoding and interpretation of binary data will require access to
information developed and maintained outside of this standard. This standard contains
information that describes how the data should be coded, decoded, and structured. The
specific meaning of the binary data is obtained outwith this standard.

The packed generic binary data is "assumed to be" a linear array of 216 (65536) 16 bit entities.
The GEN sentence specify new content for up to eight consecutive 16-bit entities indexed into
the arraly by the first field.

$--GEN,hhhh,hhmmss.ss,hhhh,...... ,hhhh*hh<CR><LF>

L Packed binary field "n" (s¢

Packed binary field (see
— Time stamp (see Note 2)
— Index of first packed binary field in sen

ge decimal format in HEX rgnge 0000

NOTE 1

through F eld.

NOTE 2 |This may be a null field.

NOTE 3 / The 16-bit value is formatted a$ fixed 4-
character|HEX field. This may bg

NOTE 4 |Optional repeated packe 3 ield \Eagh“repeat\mcCreases the index by one. Up to seven repetitions
yielding a|total of 128 bits p

NOTE 5

a) The 4{character i i i tefice are interpreted as follows:

hhhh = (h{ghest bit) [15]

Least significant hexadecimal digit

Most significant hexadecimal digit

b) The e groups of status information. The 4-character HEX field value of 0123 f¢r the first
packed g EX address 0000 is interpreted as a 16-bit value with bits 0, 1, 5 and 8 peing set.
The statup from thassource\is sent in two sentences:

VRGEN,00007811200.00,0123,4567,89AB,CDEF,0123,4567,89AB,CDEF*64
VRGFEN 0008 011200 00 0123 4567*6C
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— Global positioning system (GPS) fix data

position and fix-related data for a GPS receiver.

Differential reference station ID, 0000-1023  —
Age of differential GPS data (see Note 2) — ]
Units of geoidal separationm ———
Geoidal separation (see Note 3)
Units of antenna altitude, m
Antenna altitude above/below
mean sea level (geoid)

Horizontal dilution of precision —|

$--GGA [hhmmss.ss, llILI, a, yyyyy.yy, a, X, XX, X.X, X.X, M, X.X, M, x.x, xxxx*hk<C
U— Latitude N/S
UTC of position
NOTE 1 |All GPS quality indicators in headiggs i alid”. The heading “0” i$ the only
“invalid” indicator. The GPS quality indicator field sho {
0 = fix no{ available or invalid
1= GPS $PS mode
2 = differgntial GPS, SPS mode
3 = GPS PPS mode
4 = Real Time Kinematic. Satell{te systey
5 = Float RTK. Satellite system
6 = Estimpted (dead reckonin
7 = Manugl input mode
8 = Simulptor mode
NOTE 2 |Time in se 5
NOTE 3 sea level
(geoid) sU
GLC -G
LORAN : bime difference (TD) lines of position for present vessel posifion.
$-- GLQ X, @, X.X, a, XX, 8, X.X, a, X.X, a*hh<CR><LF>
\7 Signal status in order of prigrity:
TD5 (see Note 2) [B= blink warning
TD4 (see Note 2) |C= cycle warning
TD3 (see Note 2) = SNR warning
TD2 (see Note 2) = Valid
TD1 (see Note 2)
Master TOA microseconds (see Note 1)
GRI, in tens of microseconds

NOTE 1 Master TOA provides for direct ranging operation. It may be the actual range to the master in

microseconds, or be offset and track the arrival of the master signal.

NOTE 2 Time difference numbers in microseconds are in the LORAN-C coding delay order with null fields used
when values are unavailable.
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GLL - Geographic position — latitude/longitude

Latitude and longitude of vessel position, time of position fix and status.

$--GLL, llILl, a, yyyyy.yy, a, hhmmss.ss, A, a *hh<CR><LF>

’ ~ Mode indicator (see Notes 1 and 2)
Status (see Note 2) A=data valid V=data invalid
UTC of position

Longitude, E/W
Latitude, N/S

NOTE 1 |Positioning system mode indicator:

A = Autorjomous

D = Differential

E = Estimjated (dead reckoning)
M = Mandal input

S = Simullator

N = Data pot valid

NOTE 2 |The mode indicator field supplements the status field (field 8). e statysfjeld should be {
invalid fof all values of operating mode except for A = Autonomod f i
mode indicator and status fields should not be null fields.

GMP — GNSS map projection fix data

ettoV =
g system

This sentence supports land use and “\provi GNSS
system.

Fix datd cal) co-
ordinat br GPS,
GLONA and systems combining these. This slentence
could beg r GNSS
combingd syste certain
applicat|ons, as

If a GN$S receive satellite
systemg, as well_at EPGMP,
$GLGMP dividual
systems

If a GN h one or
more of the sys s using

$GNGMP{Land use thfe mode indicator to show which satellite systems are being used.
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$--GMP,hhmmss.ss,c--C,C--C,X.X,X.X,C--C, XX, X. X, X.X,X.X,X.X,X.Xx*hh<CR><LF>

NOTE 1 |Map projection identification. A vari
follows: UTM = Universal Transverse Mercator,

— Differential reference
station ID (see Note 5)
—— Age of differential data
(see Note 5)
—Geoidal separation, m (see Note 7)

L Antenna altitude, m, re_
mean-sea-level (geoid) (See Not

L’ HDOP (see Note 6

acters as

NOTE 2 | A typical
map zong fi

NOTE 3 y defined.
The first ELONASS
satellites. to three
character‘, the mode
indicator following
values:

N = No fiy.

A = Autor]

D = Diffen

P = Prec|g gradation
(such as

R = Real

F = Float RTK\Satellite tem used in real time kinematic mode with floating solution

E = Estimjated’(dead reckoning) mode

M = Manual input mode

S = Simulator mode

The mode indicator should not be a null field.

NOTE 4 Antenna altitude. This is referenced to mean-sea-level for UTM map projections or to local coordinates if
LOC map projections are specified.

NOTE 5 Age of differential data and differential reference station ID:

a)

When the talker is GN and more than one of the satellite systems are used in differential mode, then the “age
of differential data” and “differential reference station ID” fields should be null. In this case, the “age of
differential data” and “differential reference station ID” fields should be provided in following GMP sentences
with talker IDs of GP, GL, etc. These following GMP messages should have the map projection identification,
map zone, X coordinate, Y coordinate, altitude, geoidal separation, mode, and HDOP fields null. This
indicates to the listener that the field is supporting a previous $GNGMP sentence with the same time tag. The
“number of satellites” field may be used in these following sentences to denote the number of satellites used
from that satellite system.

Example: A combined GPS/GLONASS receiver using only GPS differential corrections has the following GNS
sentence sent.
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$GNGMP,122310.2,UTM,M20,12345.56,65543.21,DA,14,0.9,1005.543,6.5,5.2,23*75<CR><LF>

Example: A combined GPS/GLONASS receiver using both GPS differential corrections and GLONASS

differential corrections may have the following three GNS sentences sent in a group.
$GNGMP,122310.2,UTM,M20,12345.56,65543.21,DD,14,0.9,1005.543,6.5,,*58<CR><LF>

$GPGMP,122310.2,,,,,,7,,,,5.2,23*4D<CR><LF>

$GLGMP,122310.2,,,,,,7,

,,3.0,23*55<CR><LF>

The differential reference station ID may be the same or different for the different satellite systems.

b)  Age of differential data:

For GPS differential data:

This value is the average age of the most recent differential corrections in use. When only RTCM SC104 Type
1 correct|ons are used the age is that of the most recent Type 1 correctlon When RTCM SC104 Type 9

corre

recent corrections for the satellites used. Null field when differential GLO

NOTE 6 |HDOP calculated using all the satellites (GPS, GLONASS,

the solutipn reported in each GMP sentence.

NOTE 7 |Geoidal separation: the difference between the earth e p30|d surface
defined bly the reference datum used in the position solution,(* 3

reference|datum may be speci

GNS - GNSS fix data

Fix data
data for
sentence could be used

ified in the DTM sentence.

GNSS ¢ombined systems dentifjiers.

certain applications, as

If a GNES recei !
systemsg, as well
$GLGNS, etc. senté
systems.

If a GN$
more of
$GNGN

Geoidal separation, m (see Note 4)

s (GNSS). This sentence pro
s and systems combining the

the most

omputing

ifl) surface

vides fix
se. This
GN for

ields for

satellite
5PGNS,

individual

h one or
s using

Antenna alt

fiaae, m,

re:mean-sea-level (geoid) ‘

$-- GNS, hhmmss.ss, lllLII, a, yyyyy.yy, a, c--C,XX,X.X, x X,X.X,X.X,X.X *hh<CR><LF>

HDOP (see Note 3)

Total number of satellites in use, 00-99
— Mode indicator (see Note 1)

Longitude, E/W
Latitude, N/S
UTC of position
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NOTE 1 Mode Indicator. A variable length valid character field type with the first two characters currently defined.
The first character indicates the use of GPS satellites, the second character indicates the use of GLONASS
satellites. If another satellite system is added to the standard, the mode indicator will be extended to three
characters; new satellite systems shall always be added to the right, so the order of characters in the mode
indicator is: GPS, GLONASS, other satellite systems.

The characters should take one of the following values:

N = No fix. Satellite system not used in position fix, or fix not valid.

A = Autonomous. Satellite system used in non-differential mode in position fix.

D = Differential. Satellite system used in differential mode in position fix.

P = Precise. Satellite system used in precision mode. Precision mode is defined as: no deliberate degradation
(such as selective availability), and higher resolution code (P-code) is used to compute position fix.

R = Real time kinematic. Satellite system used in RTK mode with fixed integers.

F = Float RTK. Satellite system used in real time kinematic mode with floating solution.

E = Estimated (dead reckoning) mode.

M = Manual input mode

S = Simulator mode.

The mod¢q indicator should not be a null field.

NOTE 2 |Age of differential data and differential reference station ID

a) When|the talker is GN and more than one of the satellite systems is used jn e “age of
differentidl data” and “differential reference station ID” fields should be nul{ ifferential
data” and| “differential reference station ID” fields should be provided in follow\ ker IDs of
GP,GL, dtc. These following GNS messages should have the latitugde, , geoidal
separatiop, mode and HDOP fields null. This indicates to the listene Nhe © previous
$GNGNS| message with the same time tag. The “number of s " i following
messageg to denote the number of satellites used from that sateltite syste

Example:] A combined GPS/GLONASS receiver using onl ving GNS
sentence [sent:

$GNGNS

Example: ifferential
correctiorls may have the following three GNS senténces sentin ‘a‘group:

$GNGNS

$GPGNS,

$GLGNS,

The differ

b) Ageo

For GPS hen only
RTCM S en RTCM
SC104 T hge of the
most rec

For GLONASS differenti a:" thi s in use.
When onl} G on. When
RTCM S¢1 S ge is the
average df the g used.
NOTE 3 [HDOR dlats i puting the
solution reported.in

NOTE 4 |Geojdal separation is the difference between the earth ellipsoid surface and mean-sea-levgl (geoid)
surface defined by the reference datum used in the position solution, “-” = mean-sea-level surface below ellipsoid

. £ " . P I TR~ T W +
surface. Thereferermcedatum MTay O SPETHTEU 1T UTe DTVl STSITETTCE.

GRS - GNSS range residuals

This sentence is used to support receiver autonomous integrity monitoring (RAIM). Range
residuals can be computed in two ways for this process. The basic measurement integration
cycle of most navigation filters generates a set of residuals and uses these to update the
position state of the receiver. These residuals can be reported with GRS, but because of the
fact that these were used to generate the navigation solution, they should be re-computed
using the new solution in order to reflect the residuals for the position solution in the GGA or
GNS sentence. The MODE field should indicate which computation method was used.

An integrity process that uses these range residuals would also require GGA or GNS, GSA and
GSV sentences to be sent.
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If only GPS, GLONASS, etc. is used for the reported position solution, the talker ID is GP,GL,
etc. and the range residuals pertain to the individual system. If GPS, GLONASS, etc. are
combined to obtain the position solution, multiple GRS messages are produced, one with the
GPS satellites, another with the GLONASS satellites, etc. Each of these GRS sentences shall
have talker ID “GN”, to indicate that the satellites are used in a combined solution. It is
important to distinguish the residuals from those that would be produced by a GPS-only,
GLONASS-only, etc. position solution. In general, the residuals for a combined solution will be
different from the residual for a GPS-only, GLONASS-only, etc. solution.

$--GRS, hhmmss.SS, X, X. X, X. X, X. X, X. X, X. X, X.X,X.X,X.X,X.X,X.X,X.X,X.X *hh<CR><LF>

— Range residuals for satellites used in th igati ion (see
Notes 1 and 2)
Order should match order of satellite IR (se 3\numbers in
GSA. When GRS is used, GSA and > red. Null

for unused fields
— Mode: 0 = residuals were used tq

NOTE 1 r (-103,7
becomes

NOTE 2 hlculation.
The expe

NOTE 3 order of
correspor|di ard data if
pairs are

GSA-G6

GNSS re he GGA
or GNS only GPS, GLONASS, etc. are used for the feported

position GL, etc. and the DOP values pertain to the individual
system. te. aré combined to obtain the reported position solution, [multiple
GSA sq G ed,>one with the GPS satellites, another with the GHONASS
satellite . > SA sentences shall have talker ID GN, to indicate that the
satellite ¢ b . bined solution and each shall have the PDOP, HDOP and VPOP for
the combi 3 S
$--GSA XX, XX, XX, XX, XX, XX, XX, XX,XX,X.X,X.X,X.Xx*hh<CR><LF>

|

I_ “VDOP

HDOP

~PDOP

\—ID numbers (see Note 1) of satellites used in solution
Mode: 1 = fix not available, 2 = 2D, 3 = 3D
—— Mode: M = manual, forced to operate in 2D or 3D mode
A = automatic, allowed to automatically switch 2D/3D

NOTE Satellite ID numbers. To avoid possible confusion caused by repetition of satellite ID numbers when using
multiple satellite systems, the following convention has been adopted:

a) GPS satellites are identified by their PRN numbers, which range from 1 to 32.

b) The numbers 33-64 are reserved for WAAS satellites. The WAAS system PRN numbers are 120-138. The offset
from WAAS SV ID to WAAS PRN number is 87. A WAAS PRN number of 120 minus 87 yields the SV ID of 33.

The addition of 87 to the SV ID yields the WAAS PRN number.
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c) The numbers 65 — 96 are reserved for GLONASS satellites. GLONASS satellites are identified by 64+ satellite
slot numbers. The slot numbers are 1 through 24 for the full GLONASS constellation of 24 satellites, thus giving
a range of 65 through 88. The numbers 89 through 96 are available if slot numbers above 24 are allocated to
on-orbit spares.

GST - GNSS pseudorange noise statistics

This sentence is used to support receiver autonomous integrity monitoring (RAIM).
Pseudorange measurement noise statistics can be translated in the position domain in order to
give statistical measures of the quality of the position solution. If only GPS, GLONASS, etc. is
used for the reported position solution, the talker ID is GP,GL, etc. and the error data pertain to
the individual system. If satellites from multiple systems are used to obtain the position
solution[ the talker ID is GN and the errors pertain to the combined solution”.

$--GST | hhmmss.ss, X.X, X.X, X.X, X.X, X.X, X.X, X.x*hh<CR><LF>

GSV -G

Number le. Four
satellitep essage.
Total nd d the number of the message being trapsmitted
is indicq

If multip ) satell es are in view, use separate GSV sentences with talker
ID GP fo sho i view, and talker GL to show the GLONASS sat¢llites in

view, etg. ot be used with this sentence.

F--GSVX X, XXX, XXX, XXoweeinanannnnn , XX, XX, XXX, Xx*hh<CR><LF>

‘ | | Fourth SV (see Note 2
Second and third SVs (see Note 2)
SNR (C/No) 00-99 dB-Hz, null when not tracking
—Azimuth, degrees true, 000 to 359
— Elevation, degrees, 90° maximum
Satellite ID number (see Note 3)
— Total number of satellites in view

— Message number (see Note 1), 1to 9
Total number of messages (see Note 1), 1to 9

~

NOTE 1 Satellite information may require the transmission of multiple messages, all containing identical field
formats. The first field specifies the total number of messages, minimum value = 1. The second field identifies the
order of this message (message number), minimum value = 1. For efficiency, it is recommended that null fields be
used in the additional sentences where the data is unchanged from the first sentence.

NOTE 2 A variable number of “satellite ID-elevation-azimuth-SNR" sets are allowed up to a maximum of four sets
per message. Null fields are not required for unused sets when less than four sets are transmitted.

NOTE 3 Satellite ID numbers. To avoid possible confusion caused by repetition of satellite ID numbers when using
multiple satellite systems, the following convention has been adopted:
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a) GPS satellites are identified by their PRN numbers, which range from 1 to 32.

b) The numbers 33-64 are reserved for WAAS satellites. The WAAS system PRN numbers are 120-138. The offset
from WAAS SV ID to WAAS PRN number is 87. A WAAS PRN number of 120 minus 87 yields the SV ID of 33.

The addition of 87 to the SV ID yields the WAAS PRN number.

c¢) The numbers 65-96 are reserved for GLONASS satellites. GLONASS satellites are identified by 64+satellite slot
number. The slot numbers are 1 through 24 for the full GLONASS constellation of 24 satellites, this gives a
range of 65 through 88. The numbers 89 through 96 are available if slot numbers above 24 are allocated to on-
orbit spares.

HDG - Heading, deviation and variation

Heading(magnetic sensor reading) which if corrected for deviation will-produce magnetic
heading], which if offset by variation will provide true heading.

$--HDG,[x.x, x.x, a, x.x, a*hh<CR><LF>
i Ll Magnetic variation,degrees E/W (see Nete

Magnetic deviation, degrees E/W (see Notes { and’3
Magnetic sensor heading, degrees

NOTE 1 [fo obtain magnetic heading:
NOTE 2 |To obtain true heading:

NOTE 3 |[Variation and deviation fields will be nul

HDT - Heading true

Actual yessel heading ng true

heading|
NOTE Tpisisa de@ o

$--HDT | x.x, T*hh<s&R
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HMR - Heading monitor receive

Heading monitor receive: this sentence delivers data from the sensors selected by HMS from a
central data collecting unit and delivers them to the heading monitor.

$--HMR,c--c,c--C,x.X,X.X,A,X.X,A,a,X.X,a,X.X,A, a, X.X,a,X.X,a*hh<CR><LF>

I—l— Variation,degrees E/W

(see Notes 1 and 3)
Deviation sensor 2, degrees E/W
(see Notes 1 and 2)
Sensor 2 Type T = True

Actual headi
—Set difference by
——Heading sensor 2, ID
Heading sensor 1, ID

NOTE 1 hould be

obtained,;
NOTE 2

NOTE 3

HMS -

Set hes aximum

differen

$--HMS,

Heading sensor 2, ID

|
’ —— Maximum difference, degrees (see Note)
Heading sensor 1, ID

NOTE Maximum difference between both sensors which is accepted.
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HSC - Heading steering command

Commanded heading to steer vessel.

$--HSC, x.x, T, x.x, M*hh<CR><LF>

|—l—Commanded heading, degrees magnetic

Commanded heading, degrees true

HSS — Hull stress surveillance systems

This sentence indicates the hull stress surveillance system measurement data,

$--HSS,¢—c,x.x,A*hh<CR><LF>

Data status (A=data valid, V=data invalid) (see
— Measurement value
L— Measurement point ID

NOTE This field should not be a null field.

HTC - Heading/track control comma
HTD - Heading /track control data

HTC is|a command senfence) i i C) a heading controller to set| values,
modes Bnd reference TD) a heading controller with infgrmation
about values, modes a

|— Sentence status (see Note 7)

$--HTC, X,X.X,a,a*hh<CR><LF>

$--HTD, X, X.X,a,A, A, Ax.x,*hh<CR><LF>
|7Vessel heading, degrees
/Off track status =within |imits
(see Note 5)
Off-heading status V limit regached
- Rudder status or exceefed

Heading reference in use, T/M

=—Commanded track (See Notes 4 and 6) degrees

Commanded off-track limit (see Note 5),

n.miles (unsigned)

—Commanded heading-to-steer (see Note 6), degrees

— Commanded rate of turn for heading changes, °/min

— Commanded radius of turn for heading changes, n.miles
Commanded off-heading limit, degrees (unsigned)

— Commanded rudder limit, degrees (unsigned)

—Turn mode (see Note 3) R = radius controlled,

T = turn rate controlled

N = turn is not controlled

— Selected steering mode (see Note 2)
— Commanded rudder direction, L/R = port/starboard
— Commanded rudder angle, degrees

—Override (see Note 1), A =inuse, V = notin use
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NOTE 1 Override provides direct control of the steering gear. In the context of this sentence, override means a
temporary interruption of the selected steering mode. In this period, steering is performed by special devices. As
long as field "override" is set to "A", both fields "selected steering mode" and " turn mode" should be ignored by the
heading/track controller and its computing parts should operate as if manual steering was selected.

NOTE 2 All steering modes represent steering as selected by a steering selector switch or by a preceding
HTC sentence. Priority levels of these inputs and usage/acceptance of related fields are to be defined and
documented by the manufacturer.

Selected steering modes may be:
M = Manual steering. The main steering system is in use.

S = Stand-alone (heading control). The system works as a stand-alone heading controller. Field "commanded
heading to steer” is not accepted as an input.

H = Heading control. Input of commanded heading to steer is from an external device and the system works as a
remotely controlled heading controller. Field "commanded heading to steer" is accepted as an_input.

T = Trac ield “commanded
track”. Cqg

R = Rudd accepts
values gi ering by
the same

NOTE 3 ng to the
selected f{ urn mode
set to “N” only.
NOTE 4 namically
in a track

NOTE 5

NOTE 6

NOTE 7 figuration

C = Sentence is a configuration comma Ng S/ hmand.

LCD - LORAN-C signa

Signal-tp-noise r

, 000 to 999 _I

$--LCD,| xxx 2, XXX, XXX, XXX, XXX,XXX,XXX,XXXx*hh<CR><LF>

I—I—S4 (see Note)
S3 (see Note)
S2 (see Note)
S1 (see Note)

Master
GRI, tens of microseconds

NOTE Data is in the LORAN-C coding delay order, with null fields used when values are unavailable.
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LR1 — AIS long-range reply sentence 1

The LR1 sentence identifies the destination for the reply and contains the information items
requested by the “A” function identification character (see the LRF sentence).

$--LR 1, X, XXXXXXXXX, XXXXXXXXX,C—C,C—C,XXXXXXXXX*hh<CR><LF>

Call sign, 1 to 7 characters (see Note 3)
— Ship’s name, 1 to 20 characters (see Note 3)

ANA AN N 4

— IMO number, 9-digit number (see Note 3)

NOTE 1

NOTE 2
sentence

NOTE 3

acceptabl
Table 1. 1
should be]

— the info
— the info

— the info

LR2 - A

The LR
identific

$--LR2,

ol £ 4 L 1 <l i i Lot
WVINVIOT UT' TTUUTOSLUT (TTPUTYy UTOoUTTAlIUTT )/ (ST INULCT 1

MMSI of responder (see Note 1)
Sequence number (see Notes 1 and 2)

The three fields, sequence number, MMSI of responder and MMSI of reque

The sequence number should be the same number as the
that initiated this reply.

mation item was requested but is not Peing provided®

ion{ems requested by the “B, C, E and F”
F-senteqee)

P-sentence. co
htion 1@-

Latitude — N/S (see Note 3

ided.

and LRF

ne of the
61162-1,
tion items

function

UTC time of position (see Note 3)

Date: ddmmyyyy, 8 digits

MMSI of responder (see Note 1)

NOTE 1

Sequence number (see Notes 1 and 2)

The two fields, sequence number and MMSI of responder, are always provided.

NOTE 2 The sequence number should be the same as the sequence number of the LRI and LRF sentences that
initiated this reply.

NOTE 3

This field should be null if any of the following three conditions exist:

— the information item was not requested;

— the information item was requested but is not available;

— the info

rmation item was requested but is not being provided.
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LR3 — AIS long-range reply sentence 3

The LR3 sentence contains the information items requested by the “I, O, P, U and W” function
identification character (see the LRF sentence).

Persons, 0 to 8191 (see Notes 3 and 4)
Ship type (see Notes 3 and 6)

Ship breadth (see Note 3)

Ship length (see Note 3) —‘

forjar on
$--LR3, TR XXX = X X X X XX K MM S S TS S X X XK G X G KK X G X X M <SR > 5

d 5)

NOTE 1

NOTE 2
initiated this reply.

NOTE 3 [This field should be
— the
— the
— the

NOTE 4

0 = defau

NOTE 5
acceptabl
character

NOTE 6

nces that

ne of the
1. These

5 field.

LRF — A

This sentence 15 UsSed N both tong-range Nterrogation requests and fong-range mterrogation
replies. The LRF-sentence is the second sentence of the long-range interrogation request pair,
LRI and LRF (see the LRI-sentence).
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The LRF-sentence is also the first sentence of the long-range interrogation reply. The minimum
reply consists of a LRF-sentence followed by a LR1-sentence. The LR2-sentence and/or the
LR3-sentence follow the LR1-sentence if information provided in these sentences was
requested by the interrogation. When the AIS unit creates the LRF-sentence for the long-range
interrogation reply, fields 1, 2, 3 and 4 should remain as received in the long-range
interrogation request; and field 5 (function reply status) and the new checksum are added to
the LRF reply sentence.

$--LRF,x,xXxxxxxxx,c—c,c—c,c—c*hh<CR><LF>

‘7 Function reply status (see Note 3)

Eunction rnquncf’ 1 to0 26 characters (

—— Name of requestor, 1 to 20 character

—— MMSI of requestor

Sequence number 0 to 9 (see Note 1)

NOTE 1 |This is used to bind the contents of the LRI and LRF sentehce ber. Ce should
immediately follow the LRI sentence and use the same sequence numbe S S ncrement
the sequgnce number each time a LRI/LRF pair is created. After g i n from 0.
The long-fange interrogation is not valid if the LRI and LRF sequg e

NOTE 2 |[The function request field uses alphabetic characte S i . o0 request
specific ipformation items. Specific information |tems afe ueste ntification

character|in this string of characters. The order i brtant. All
characterg are upper-case. Information items — even if
available [to the AIS unit. The IMO Resolution d dll defined
informatiqn is available to the AIS unit. The fo ), with the
informatidn they request:

\ = Ship’s: name,

B = Date and tim

of Arrival (ETA)

NOTE 3 NCreplystatus field provides the status characters for the “function request” information. When
the long-rj errogation retfuest is originated, the “function reply status” field should be null. The “fungtion reply

status” characters™a
“function |request” fields
represent

e organised in the same order as the corresponding function identification characters in the
Fhe following is a list of the “function reply status” characters with the stptus they

2 = information available and provided in the following LR1, LR2 or LR3 sentence,
= information not available from AIS unit,

4 = information is available but not provided (i.e. restricted access determined by the ship’s master).

LRI - AIS long-range interrogation

The long-range interrogation of the AIS unit is accomplished through the use of two sentences.
The pair of interrogation sentence formatters, a LRI sentence followed by a LRF sentence,
provides the information needed by a universal AIS unit to determine if it should construct and
provide the reply sentences (LRF, LR1, LR2, and LR3). The LRI sentence contains the
information that the AIS unit needs in order to determine if the reply sentences need to be
constructed. The LRF sentence identifies the information that needs to be in those reply
sentences.
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$--LRI,x,a,xxxxxxxxx,xxxxxxxxx, llll.1,a,yyyyy.yy,a,llllll,a,yyyyy.yy,a*hh<CR><LF>

Longitude — E/W (north-east
co-ordinate) (see Note 4)

Latitude — N/S (north-east co-ordinate)
(see Note 4)

NOTE 1
immediat

the sequg

After 9 is

sequence

NOTE 2

“‘normal”

— the Al
- the Al
- the M
or

- The A
When the
— the Al
NOTE 3

should b¢q
necessary

NOTE 4
east and

MMSI of destination (see Note 3)
MMSI of requestor

Control flag (see Note 2)
—— Sequence number, 0 to 9 (see Note 1)

S unit is withip

This is used to bind the contents of the LRI and LRF sentences > F sentenfe should

or proeess should jncrement
ess shoyld continuously ihcrement.

-range)interrogationNjs not valid if the LR| and LRF

hg affects
al. Under

This field
, it is not

the north-
)
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MLA - GLONASS almanac data

Contains complete almanac data for one GLONASS satellite. All data are transmitted in
accordance with the GLONASS Interface control document. Multiple sentences may be

transmitted, one for each satellite in the GLONASS configuration.

T, course value of the time scale shift (see Note 1) E—
1, 12 LSB of system time scale correction (see Note 1) _
Ai”, correction to the average value of the inclination angle —
(see Note 1)
knA, Greenwich longitude of the ascension node
(see Note 1)

t, " time of the ascension node

almanac reference time (see Note 1)

ATnA, coffrection to the average value
of the draconitic circling time
(sep Note 1)

$--MLA xJx,x.x,xx,Xx.X,hh,hhhh,hh,hhhh,hhhh,hhhhhh,hhhhhh,hhhhhh,hhh

~ I—‘ECA,']G MSB
., argument g
— (AT, )DOT, rate of chrang

e ecoentriCity (seeN

health efthe satellité and carrier
frequency numbex respectively{see Nete

beginning with the previo
— nA, satellite i

(Referende GLONAS 8
NOTE 1 |Section 4.

LSB of thp word indicated

to repres¢nt the word j

filled with|zero (0).

NOTE 2 |C,* a
field as fg

hh = [8][7][

Hn?, carrier frequency number of satellite
spm

SHA, generalised health of satellite

Note1)

te 1)

nd to the
hecessary
used and

cter HEX

NOTE 3 The numbers 65 — 96 are reserved for GLONASS satellites. GLONASS satellites are identified by 64+
satellite slot numbers. The slot numbers are 1 through 24 for the full GLONASS constellation of 24 satellites; this
gives a range of 65 through 88. The numbers 89 through 96 are available if slot numbers above 24 are allocated to

on-orbit spares.
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MSK - MSK receiver interface

This is a Command Sentence. This sentence is used to set the controls of a radiobeacon MSK
receiver (beacon receiver) or to report the status of an MSK receiver’s controls in response to
a query sentence.

$--MSK,x.x,a,x.x,a,Xx.X,Xx,a*hh<CR><LF>

Sentence status Flag (see Note 4)
Channel number (see Note 3)
Interval for sending $--MSS (status) in seconds (see Note 1)

Auto/manual bit rate A/M (see Note 2)
Beacon bit rate (‘7’; f-'\ﬂ 1ﬂﬂ ’)ﬂﬂ\ bits/s

NOTE 1
NOTE 2
NOTE 3
NOTE 4

C = Sentq

MSS - MSK receiver signal status

Signal-t
$--MSS

NOTE Sg

In addit
See 9.1

MTW -

L— Beacon frequency (283,5 — 325,0 kHz)

When status data is not to be transmitted this field should be null.
If auto is specified, the previous field is ignored.

Set equal to "1" or null for single channel receivers.

D-noise ratio, signal strength, fre

X.X,X. X, X.X,X.X,X*hhx(

2 x, C*hh<CR><LF>

Auto/manual frequency, A/M (see Note 2)

[his field is used to indicate a sentence that is a status repq figuration

O 100, 200) bits/s
,5—325,0 kHz

ghall respond to queries using the standard query reqyest (Q).

Temperature, degrees C
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MWD - Wind direction and speed

The direction from which the wind blows across the earth’s surface, with respect to north, and

the speed of the wind.
$--MWD, x.x,T,x.X,M,x.x,N,x.x,M*hh<CR><LF>

J—‘7Wind speed, m/s
Wind speed, knots

Wind direction, 0° to 359° magnetic
Wind direction, 0° to 359° true

MWV - Wind speed and angle

When the reference field is set to R (Relative), data is provided gin
to the vessel's bow/centreline and the wind speed, both relatite to
called apparent wind, this is the wind speed as felt when stapding

When the reference field is set to T (Theoretical/calgylated

stationary. On a moving ship, these data can be
wind with the vessel's own speed.

Exampl¢ 1 If the vessel is heading west at 7
the relative wind is 3 knots at 180°. |

180° (if the boat suddenly stops the wi

the vesgel 180° from the boW).

Examplé¢ 2 If the vesselis
knots tHe relative wind :

knots af 225° (if®
the porttquarter o
$--MWV, x.x, a,

Status, A = data valid V= data invalid
Wind speed units, K = km/h

M=m/s

N = knots

Wind speed
lv\; Reference, R = relative, T = true

“—— Wind angle, 0° to 359°

relation
el. Also

provided giving the

b as if the vedsel was

relative

0 knots
knots at
stern of

at 7,07
is 7,07
me from

NRM - NAVTEX receiver mask

This command is used to manipulate the configuration masks that control which messages are

stored, printed and sent to the INS port of the NAVTEX receiver.
$--NRM,x,x,hhhhhhhh,hhhhhhhh*hh<CR><LF>
L L L_Message type mask (see Note 4)
Transmitter coverage area mask (see Note 3)
Frequency table index, 1 to 9 (see Note 2)
Function code, 0 to 9 (see Note 1)
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The function code is used to further identify the purpose of the sentence. The meaning of the function
code is as follows:

0 — request messages for the given mask
1 — set/report the storage mask

2 — set/report the printer mask

3 — set/report the INS mask

4 to 9 — reserved for future use

NOTE 2 The frequency indicator identifies the frequency that the NAVTEX message was received on:
1 =490 kHz
2 =518 kHz
3 =4209,5 kHz

4 through 9 are reserved for future use

NOTE 3 The transmitter coverage area mask is defined as a 32 bit hex field where the least significant bit
represents transmitter coverage area ‘A’, the next bit is ‘B’ and so on up to bit 25 which is ‘Z’. Bits 31 through 26

are reser
should be}

NOTE 4

message
use and s
message

NOTE 5
more NRI
bit masks

On recei
frequency
and INS 1
above qu

Example

This exan
‘M’ on 49
mask for

Example

This exan|
to ‘E’ an
sentence

©d Tor TUtUre use and should be Set 10 Zero. 10 Select a transmitter coverage
set to one. To deselect a transmitter coverage area its corresponding bit shoul

combination that it supports. For example, a NA¥
hasks for each of three receiver freq

bry.

isage:

INNRM,2,1,00001E1F,00000023*57

sage:
INNRM,0,2,

. Note that this nand\doesMotupdate any of the stored masks.

nding bit

Epresents
for future
select a

ds one or
ies of the

type and
e, printer
hse to the

and ‘J’ to
he printer

areas ‘A’
s of NRX
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AVTEX received message

The NRX sentence is used to transfer the contents of a received NAVTEX message from the
NAVTEX receiver to another device. As the length of a single NAVTEX message may exceed
the number of characters permitted in a single sentence, many NRX sentences may be

required

to transfer a single NAVTEX message.

$--NRX, XXX, XXX, XX,aaxx,X,hhmmss.ss, XX, XX, XXXX,X.X,X.X,A,c--c*hh<CR><LF>

I_ Message body
(see Note 7)
Status indication

(see Note

cheLracters

in this

EX radio
e 1. The
bs contain
bentences

sented by
there are
message
tlied upon

ansmitter
Hefined in
cters are
bage type
cters are
The value
be of 00.

NOTE 1 |The total number of s \ 3 & NAVTEX message from the NAVT
receiver. i ' 9 used for a message, minimum vall
sentence [number field identjfies e i i € message, minimum value 1. All sentenc
the same|number of fields i d that null fields be used in the additional
where the data is unchanged from Ris appl|es to fields 4 through 12).
NOTE 2 |The seque i i i nique identifier for each NAVTEX message repre
a group df sentence gh e e (field 4) contains a NAVTEX message serial number,
special cgses when the m age i is set to 00 and has a different meaning or when the same
code can Ha z sofrditions occur, the sequential message identifier can be rg
to unique other NAVTEX messages with the same message code
NOTE 3 code_contains three related entities. The first character identifies the t
coverage r identifies the type of message. Both these characters are as
Table | o / 625 3 combmatlon numbers 1-26. Transmitter identification charg
allocated these characters and the meanings of the mes
characterg ¢ NAVTEX manual (IMO publication 951E). The remaining two charg
restricted|to nu ith_a range of 00 to 99 and represent a serial number for each type of message.
of 00 is a|special\case and not considered a serial number. See 4.3.5 for interpretation of special case val
NOTE 4 Théfrequency indicator identifies the frequency that the NAVTEX message was received on:
=wnot received over air (for example test messages)
1 =490 kHz
2 =518 kHz

3 =4209,5 kHz
4 through 9 are reserved for future use

NOTE 5 The total number of characters indicates the expected size of the message body sent in this sequence of
NRX sentences. It does not include the additional overhead for reserved characters found in Table 1.

NOTE 6 Status ‘A’ is used for syntactically correct message reception. Status 'V’ is used for syntactically incorrect

message
NOTE 7

The exam

reception, for example end characters NNNN missing.
The message body may contain reserved characters.

ple below shows a typical message received by the NAVTEX receiver with 3 bad characters (‘**'):

<start of example>

ZCZC |IE69==================================
ISSUED ON SATURDAY 06 JANUARY 2001.
INSHORE WATERS FORECAST TO 12 MILES
OFFSHORE FROM 1700 UT* TO 0500 UTC.
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NORTH FORELAND TO SE**EY BILL.
12 HOURS FORECAST:
SHOWERY WINDS, STRONGEST IN NORTH.
NNNN
<end of example>
Inspecting the corresponding NRX sentences would typically show:
$CRNRX, 007,001,00,IE69,1,135600,27,06,2001,241,3,A,==========================%09
$CRNRX, 007,002,00,,,,,,,,,,========"0D"0AISSUED ON SATURDAY 06 JANUARY 2001.*29
$CRNRX, 007,003,00,,,,,,,,,, OD"OAINSHORE WATERS FORECAST TO 12 MILES”O0D"0AOFF*0D
$CRNRX, 007,004,00,,,,,,,,,,SHORE FROM 1700 UT"2A TO 0500 UTC.”0D"0A"0D"0ANORT*70
$CRNRX, 007,005,00,,,,,,,,,,H FORELAND TO SE"2A"2AEY BILL.”0D“0A12 HOURS FOREC*16
$CRNRX, 007,006,00,,,,,,,,,,AST: *0D"0A"0ASHOWERY WINDS, STRONGEST IN NORTH.”"0D*15
$CRNRX, p072007, 00— ,’*n7\‘r\7\*'70
Decoding|the message body should give the following result:
<start ¢f decoding>
ISSUED QN SATURDAY 06 JANUARY 2001.
INSHORE| WATERS FORECAST TO 12 MILES
OFFSHORE FROM 1700 UT* TO 0500 UTC.
NORTH FQRELAND TO SE**EY BILL.
12 HOUR$ FORECAST:
SHOWERY|WINDS, STRONGEST IN NORTH.
<end of|decoding>
OSD - Own ship data
Headind, course, speed, i \ .\Usgeful for, but not limited to radar/ARPA
applicatjons. OSD gi brs and

parameters in use.

$--0SD| x.x,A,x.
™ \ — Speed units, K = km/h; N = knots;
\x " S = statute miles/h
<\ \ ) Vessel drift (speed) __— T  Manually
N \ AN — Vessel set, degrees true entered
N N Speed reference,B/M/W/R/P (see Note)
> Vessel speed
+~—— Course reference, B/IM/W/R/P (see Note)
Vessel course, degrees true

—— Heading status' A = data valid, V = data invalid
Heading, degrees true

NOTE Reference systems on which the calculation of vessel course and speed is based. The values of course and
speed are derived directly from the referenced system and do not additionally include the effects of data in the set

and drift fields.

B = bottom tracking log

M = manually entered

W = water referenced

R = radar tracking (of fixed target)

P = positioning system ground reference.
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PRC - Propulsion remote control status

This sentence indicates the engine control status (engine order) on a remote control system.
This provides the detailed data not available from the engine telegraph sentence ETL. The
sentence shall be transmitted at regular intervals.

$--PRC,x.x,A Xx.x,a,X.X,a,a,x*hh<CR><LF>

Operating location indicator (see Note 7)
Pitch mode indicator (see Note 6)
Pitch demand value (see Note 5)

l\U— Number of engine or propeller shaft (see Notes 8 and 9)

NOTE 1 lLever position of engine telegraph demand. -100 — 0 — 100 % fro
ahead” (npvigation full) “ stop engine”

NOTE 2 A = data valid

NOTE 3 RPM demand value “-* Astern
NOTE 4 P = Per cent (%):0 — 100 % from zero to

NOTE 5
NOTE 6

NOTE 7

This may

NOTE 8
centre-lin

L_RPM mode indicator (see Note 4)
— RPM demand value (see Note 3)

— Lever demand status (see Notes 2 and 9)
L Lever demand position (see Note 1)

= data invalid

R = Revolutions per minute (rpm): “-“Asterr
= data invalid

Pitch demand value

P = Per Cent (%): -100 - 0 — 100 % from “f ern
stop engine”

D = degrees: “-“: Astern

gstern) to “full ahead” (navigation fu

= data invalid

ndication t ntify
B = Bridge

P = Port wing

@ character.

= Starboakd wing

o
1

Numefrichcharactep to identify engine or propeller shaft controlled by the system. This is numb
p. This-field is a“single character.

\) (chash astern) to “full

1) through

ered from

=cinala ar an contra lina
Hgr f H Ftf 3

Odd = starboard
Even = port
NOTE 9 This should not be a null field.
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RMA - Recommended minimum specific LORAN-C data

Position, course and speed data provided by a LORAN-C receiver. Time differences A and B
are those used in computing latitude/longitude. This sentence is transmitted at intervals not
exceeding 2 s and is always accompanied by RMB when a destination waypoint is active. RMA
and RMB are the recommended minimum data to be provided by a LORAN-C receiver. All data
fields should be provided, null fields are used only when data is temporarily unavailable.

$--RMA, A, llILIL, a, yyyyy.yy, a, X.X, X.X, X.X, X.X, X.X,a,a*hh<CR><LF>

‘ ‘ L Mode indicator (see Notes 2 and 3)
Magnetic variation, degrees E/W
(see Nate 1)

Course over grdund,

rees|true

Time difference A, ys
Longitude, degrees E/W
Latitude, degrees N/S
Status (see Note 3): A = data valid, V = blip

NOTE 1 |Easterly variation (E) subtracts from true course. Weste
NOTE 2 |Positioning system mode indicator:

A = Autorjomous mode
D = Differential mode
E = Estimjated (dead reckoning) mode
M = Mandal input mode
S = Simullator mode

N = Data pot valid

NOTE 3 |The positioning system g ode |nd|cato flel i i . 1), whi uld be set
to V = inyalid for all values of i S ositioning
system mpde indicator and status fi

9,
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RMB - Recommended minimum navigation information

Navigation data from present position to a destination waypoint provided by a LORAN-C,
GNSS, DECCA, navigation computer or other integrated navigation system. This sentence
always accompanies RMA or RMC sentences when a destination is active when provided by a
LORAN-C, or GNSS receiver, other systems may transmit $--RMB without $--RMA or $--RMC.

$--RMB, A, x.x, a, c--c, c--c, llILIl, a, yyyyy.yy,a,x.x, x.X, X.X, A, a *hh<CR><LF>

l— Mode indicator

(see Notes 3 and 4)

Arrival status

NOTE 1

NOTE 2
NOTE 3

A = Autorjomous mode
ential modé

D = Differ]
E = Estim
M = Manu
S = Simu
N = Data
NOTE 4

toV =in

ayDOo nt@}i

Cross track error (s
— Status (see Note 4) A=d

If range to destin , display 999,9.
If cross tr

Positioning !ls €

, display 9,99.

A = arrival

estination ayp' longitude, E/W

egrees

les

tem¥’'mode indicator field supplements the status field (field No. 1) which shopld be set

system mpde indicater and status fields should not be null fields.

aing
alid foraallvalugs of Mode indicator except for A = Autonomous and D = Differential. The positioning
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RMC - Recommended minimum specific GNSS data

Time, date, position, course and speed data provided by a GNSS navigation receiver. This
sentence is transmitted at intervals not exceeding 2 s and is always accompanied by RMB
when a destination waypoint is active. RMC and RMB are the recommended minimum data to
be provided by a GNSS receiver. All data fields should be provided, null fields used only when
data is temporarily unavailable.

$--RMC, hhmmss.ss, A, lllLIl,a, yyyyy.yy, a, X.X, X.X, XXXXXX, X.X,a, a*hh<CR><LF>

|— Mode indicator

(see Notes 2 and 3)
igtion,
Note 1)

true

Longitude, E/W

Latitude, N/S

— Status (see Note 3) A = data valid
UTC of position fix

NOTE 1 |Easterly variation (E) subtracts from true course. Wesferly ¥axiatio true course.
NOTE 2 |Positioning system mode indicator:

A = Autorjomous mode
D = Differential mode
E = Estimjated (dead reckoning) mode
M = Mandal input mode
S = Simullator mode

N = Data pot valid

NOTE 3 |The positioning syst sde indi fi itioni i ield No. 2)
which shquld be set to V = 3 3f 1 indick fferential.
The positjoning system mod

ROR -

Angle o

$--ROR
ard source location (as TRC)
dder order (see Notes 1 and 2)
A = data valid, V = data invalid

NOTE 1 Ralat: 4 of ad o ! HN 4 HY nov o b 4 4 4
~erattveeastHem et o T oG e oGS angre—-Witnou oSy DOWTEHHTSTOPOIT™

NOTE 2 The status field should not be a null field.

ROT - Rate of turn

Rate of turn and direction of turn.
$--ROT, x.x, A*hh<CR><LF>

| Status: A = data valid
V = data invalid
Rate of turn, °/min, "-" = bow turns to port
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RPM - Revolutions

Shaft or engine revolution rate and propeller pitch

$--RPM, a, x, x.X, x.X, A*hh<CR><LF>

——— Status: A = data valid V = data invalid
Propeller pitch, % of maximum, "-" = astern
Speed, revolutions/min, "-" = counter-clockwise
Engine or shaft number, numbered from centre-line

odd = starboard, even = port,
0 = single or on centre-line

Sol Hce, chnfflnnginn S/E

RSA - Rudder sensor angle

Relativg rudder angle,from rudder angle sensor.

$--RSA | x.x, A, x.x, A*hh<CR><LF>

NOTE 1 |Relative measurement of rudder anglg Qw turns to port. Sensor output is prpportional

to rudder f|angle but not necessarily 1:1.
NOTE 2 |The status field should

RSD - Radar sys

Radar djsplay setti

$--RSD X.X, X.X, X.X, @, a*hh<CR><LF>
— Display rotation (see Note 1)
Range units, K = km
N = nautical mil
S = statute mile
Range scale in use
Cursor bearing, degrees clockwise from 0°
— Cursor range, from own ship
—EBL 2, degrees
—VRM 2, range
—— Origin 2 bearing (see Note 2)
—Origin 2 range (see Note 2)

—— Bearing line 1 (EBL1), degrees from 0°
—Variable range marker 1 (VRM1), range
—Origin 1 bearing (see Note 2) degrees from 0°
Origin 1 range (see Note 2), from own ship

U D

NOTE 1 Display rotation:

C = course-up, course-over-ground up, degrees true
H = head-up, ship's heading (centre-line) 0° up
N = north-up, true north is 0° up

NOTE 2 Origin 1 and origin 2 are located at the stated range and bearing from own ship and provide for two
independent sets of variable range markers (VRM) and electronic bearing lines (EBL) originating away from own
ship position.
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RTE - Routes

Waypoint identifiers, listed in order with starting waypoint first, for the identified route. Two
modes of transmission are provided: "c" indicates that the complete list of waypoints in the
route is being transmitted; "w" indicates a working route where the first listed waypoint is
always the last waypoint that had been reached (FROM), while the second listed waypoint is
always the waypoint that the vessel is currently heading for (TO) and the remaining list of
waypoints represents the remainder of the route.

$--RTE, x.x, X.X, a, C--C, C--C,...... c--c*hh<CR><LF>

‘ |—Waypomt "n" identifier (see Note 1)

Additional \Alnypmnf identifiers. (cnn ann,’l—)\

Waypoint identifier

Route identifier

—— Message mode: ¢ = complete route, all waypoints
w = working route, first listed waypoint is "FROM"
second is "TO" and remaining are rest of royte

L Sentence number (see Note 2)

— Total number of sentences being transmitted (s

NOTE 1 A variable number of waypoint identifiers, up to , may i i ¢ limits of allowed|sentence
length. A4 there is no specified number of waypoints, null er|dS A equired forwaypoint identifier fields.

NOTE 2 |A single route may require the transmission of i b 3 all containing identical field formats
when ser{ding a complex message. The first field specifigs th { sentences, minimum value|= 1. The
second field identifies the order of this sentence\(se ten e (humbgr)) imwr value = 1. For efficigncy, it is
permitted|that null fields be used in the additioral s | ig unchanged from the first sentence.
(Note tha o is a high risk of loss of serjtence.).

SFIl — S¢anning frequency

This sentence is used ftose i of operation for scanning purposeg and to
S i equencies are listed in order of scannjng. For

acknowledge setting comma
DSC diptress a gepi six channels shall be scanned in the same
scanninfg sequence/ Jo\Ndj uengy set at the scanning receiver, use FSI sentgnce.

$--SFI, Xx.x, X.X, X c*hh<CR><LF>

Sixth frequency, mode (see Note 3)
Second to fifth frequency, mode (see Note 3)
Mode of operation (see Note 1)

irst frequency or ITU channel (see Note 2)

Sentence number (see Note 4)

humber of sentences being transmitted (see Note 4)

NOTE 1 ™ode of operatiom:

d = F3E/G3E simplex, telephone

e = F3E/G3E duplex, telephone

m = J3E, telephone

o = H3E, telephone

g = F1B/J2B FEC NBDP, Telex/teleprinter
s = F1B/J2B ARQ NBDP, Telex/teleprinter
t = F1B/J2B receive only, teleprinter/DSC
w = F1B/J2B, teleprinter/DSC

x = A1A, Morse, tape recorder

{ = A1A Morse, morse key/head set

| = F1IC/F2C/F3C, facsimile machine

null for no information

NOTE 2 Frequencies to be in 100 Hz increments.

MF/HF telephone channels to have first digit 3 followed by ITU channel numbers with leading zeros as required.

MF/HF teletype channels to have first digit 4; the second and third digit frequency bands; and the fourth to sixth
digits ITU channel numbers; each with leading zeros as required.
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VHF channels to have first digit 9 followed by zero.

The next number is “1” indicating the ship station’s transmit frequency is being used as a simplex channel
frequency, or “2” indicating the coast station’s transmit frequency is being used as a simplex channel frequency.
The remaining three numbers are the VHF channel numbers with leading zeros as required.

NOTE 3 A variable number of frequency-mode pair fields is allowed up to a maximum of six pairs. Null fields are
not required for unused pairs when less than six pairs are transmitted.

NOTE 4 Scanning frequency information may require the transmission of multiple messages. The first field
specifies the total number of messages, minimum value = 1. The second field identifies the order of this message
(message number), minimum value = 1.

SSD - AIS ship static data

This sefitence is used to enter static parameters into a shipboard AIS unit. TheNparameters in
this sentence support a number of the ITU-R M.1371 Messages.

$--SSD Jc—C,c—C,XXX,XXX,XX,XX,C,aa*hh<CR><LF>

L Source identifier
— DTE indicator flag

Ship’s call sign, 1 to 7 characters (see Note 1)

NOTE 1 eld indicates that the previously entered call sign is unchanged. Thg string of
character o.indicate that the call sign is not available.

NOTE 2 \ ke dsed in the name are listed in the ITU-R M.1371, 6-bit ASCI. Some of the
acceptabl 8 in. this 6\bit ASCI table are the reserved characters within this standard IEC 61162-1, Table
1. These should be\represented using the “* method (see 7.1.3). A null field indicateq that the
previously 3 is>upehanged. The string of characters ‘@@ @QARAARAAACAAARAARARAARAQA" is
used to indicate thatthe ship’s name is not available.

NOTE 3 |These are thef6ur dimensions from the bow, stern, port beam, and starboard beam to the horizontal
reference| point’on the ship for which the current “position reports” are valid. The sum of A + B is the length of the
Shlp in metres; and—the—stm—ofE—+—Pb—is—the—width—ofthe ah;p Hmetres—Referto—thet+F0-R M".371, :\v’:ussage 5,
“reference point for reported position and dimensions of ship.” If the reference point of “reported position” is not
available, but the dimensions of the ship are available: A =C =0 and B > 0 and D > 0. If neither the reference point
for the reported position nor the dimensions of the ship are available: A = B = C = D = 0 (default). Use of a null field
for A, B, C, and/or D indicates that the previously entered dimension for that parameter is unchanged. In many
cases, the ship’s reference point for “reported position” will be the location of the positioning antenna.

NOTE 4 The DTE indicator is an abbreviation for data terminal equipment indicator. The purpose of the DTE
indicator is to inform distant receiving applications that, if set to “available,” the transmitting station conforms, at
least, to the minimum keyboard and display requirements. The DTE indicator is only used as information provided
to the application layer — indicating that the transmitting station is available for communications. On the transmitting
side, the DTE indicator may be set by an external application using this sentence. DTE indicator flag values are:

0 = Keyboard and display are a standard configuration, and communication is supported.
1 = Keyboard and display are either unknown or unable to support communication.

NOTE 5 The source identifier contains the talker ID of the equipment at this location.
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STN — Multiple data ID

This sentence is transmitted before each individual sentence where there is a need for the
listener to determine the exact source of data in a system. Examples might include
dual-frequency depth sounding equipment or equipment that integrates data from a number of
sources and produces a single output.

$--STN, xx*hh<CR><LF>
l—Talker ID number, 00 to 99

THS — True heading and status

NOTE This sentence replaces the deprecated sentence HDT.

Actual yessel heading in degrees true produced by any device ng true
headingl This sentence includes a “mode indicator” field provid iti related
information about the heading data, and replaces the deprecategd

$--THS k.x,a*hh<CR><LF>
L—Mode indicator (see Note)
Heading, degrees true

NOTE Mode indicator. This field should not be mu|l.
\ = Autonomous

= Estimated (dead reckoning)

M = Manual input

= Simulator mode

1"z

= Data not valid (in

TLB - Tlarget label

Common target @

targets [to a device

messagf
labels (¢.

tracked
d target
h set of

$--TLB,x.

Additional label pairs (see Note 1)
Label assigned to target ‘n’ (see Note 2)

et numhar ‘n’ ranartad hv tha davice
S+ HuHPBe—HR—Fepoea By tRe-—ae\HEe-

NOTE 1 This sentence allows several target number/label pairs to be sent in a single message, the maximum
sentence length limits the number of labels allowed in a message.

NOTE 2 Null fields indicate that no common label is specified, not that a null label should be used. The intent is to
use a null field as a place holder. A device that provides tracked target data should use its "local” label (usually the
target number) unless it has received a TLB sentence specifying a common label.
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TLL - Target latitude and longitude

Target number, name, position and time tag for use in systems tracking targets.
$--TLL, xx, LI, a, yyyyy.yy, a, c--c, hhmmss.ss, a, a*hh<CR><LF>

I— Reference target (see Note 2)
= R, null otherwise
Target status (see Note 1)
UTC of data
Target name
Target longitude, E/W
angnf Infifndn, N/S.

L Target number 00 — 99

NOTE 1 |[Target status:

L = Lost, fracked target has been lost
Q = Query, target in the process of acquisition
T = trackipg

NOTE 2 |Reference target: set to “R” if target is a reference used to dete on or velocity, null

otherwise

TRC - Thruster control data

ster deyices. This sentence may also
be used as a Command Sentence (see iding’ status data the senter|ce shall

This seﬂwtence provides the status of
be trangmitted at regular intervals.

$--TRC,

NOTE 1 is field is

single digjt:

Fven'=_Stern tk
NOTE 2 |-"='port
NOTE 3 P = Per cent (%): 0 — 100 % from zero to maximum rpm

R = Revolutions per minute (RPM)
V = data invalid
NOTE 4 “-“ = port
NOTE 5 P = Per cent (%)
D = Degrees (°)
V = data invalid
NOTE 6 Direction of thrust in degrees (00 - 3600). This may be a null field.
NOTE 7 Indication to identify location. This field is single character.
B = Bridge
P = Port wing
S = Starboard wing

C = Engine control room
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W = Wing (port or starboard not specified)
NOTE 8 This should not be a null field.

NOTE 9 This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

R = Sentence is a status report of current settings (used for a reply to a query).

C = Sentence is a configuration command to change settings. A sentence without “C” is not a command.

TRD - Thruster response data

NOTE 1
single dig

NOTE 2 |
NOTE 3

NOTE 4
NOTE 5

NOTE 6
NOTE 7

t:

Ddd = Bow thruster

Fven = Stern thrusters

-" = port

P = Per cent (%): 0 — 100

R = Revolutions per m
= data invalid

-“ port

P = Per ce

Degrees

X,X.X,a,X.X,a,X.X,* hh<CR><LF>

Ll— Azimuth response (see Note 6)
Pitch mode indicator (see Note 5 and 7)
Pitch response value (see Note 4)
RPM mode indicator (see Notes 3 and 7)
RPM response (see Note 2)
— Number of thruster, bow or stern (see Note 1

Numeric character to identify a thruster in the sys

ed from’ the centre-line. T

% from zero to m% rpim

600). This may be a null field.

is field is
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TTM - Tracked target message

Data associated with a tracked target relative to own ship's position.

$--TTM, xx, X.X, X.X, a, X.X, X.X, a, X.X, X.X, a, ¢c--c, a, a, hhmmss.ss, a *hh<CR><LF>

Type of acquisition
A = Automatic
M = manual
— R =reported
Time of data (UTC)
Reference target (see Note 2)= R,

null othennise—-.

NOTE 1 |Target status:
L = Lost, fracked target has been lost
Q = Query, target in the process of acquisition

T = Trackjng

NOTE 2
otherwise

TUT - T

A sente
definitiop.

The sen
There i
code” fi
multi-la
incorpolf

$--TUT,

— Target number, 00 to 99

Target speed
Bearing from own ship, degre
Target distance from own ship

determine own-ship position or velocity, null

he TXT sentence, however it has two additiongl fields.

ald used to identify the origin of the sentence and a “trgnslation

¢’ the coding system for the text body. This enables the use of

s, such as, unicode or other codes. A proprietary look-up table mgethod is

Text body (see Note 5)
Translation code for text body (see Note 4)

Sequential message identifier, 00 to FF (see Note 3)

— Sentence number, 00 to FF (see Note 2)
—— Total number of sentences in the messages, 00 to FF (see Note 2)

— Source identifier (see Note 1)

NOTE 1 The source identifier contains the talker ID indicating the type of equipment that originated this message.

NOTE 2 Unicode text may require the transmission of multiple sentences all containing identical field formats. The
second field specifies the total number of sentences in the message, minimum value 01", The third field identifies
the sequence of this sentence (sentence number), minimum value 01" For efficiency, it is recommended that null
fields be used in the additional sentences when the data is unchanged from the first sentence.

NOTE 3 The sequence message identifier number relates all sentences that belong to a group of multiple
sentences. Multiple sentences (see Note 2) with the same sequence identifier number, make up one text message.
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NOTE 4 The translation code identifies the Hex character coding method used in the text body field and
determines the maximum number of Hex character positions available in the “text body” field.

U = Unicode (ISO 10646-1), 56 Hex character positions in the text body.

A =Subset of ISO 8859, 56 Hex character positions in the text body.

1-16 = Part number of 1ISO 8859

P<aaa> = Proprietary (user defined), 53 Hex character positions in the text body. This field consists of the

letter “P” directly followed by the three letter manufacturer's mnemonic code. An example might be
“PXYZ”, if the XYZ company's equipment produced a TUT message with a proprietary translation
code.

NOTE 5 The text body consists either 56 or 53 Hex character positions, depending on the “translation code field”.
The number and type of characters and code delimiters if needed, up to the maximum permitted sentence length,
are as follows:

U => IIP to fourteen 16.bit unicode characters inr‘lllr'ling code—delimiters—Each—unicode—character is

represented by 4 Hex character codes. The letter “A” would be represented by 0041 héx,|while the
“Katakana letter A” would be represented by 30A2 hex.

Aor 1-16[=> Up to twenty-eight 8-bit ASCIlI characters including code delimitérs: bracter is
represented by 2 Hex character codes. The letter “A” would be repre sente i >the Latin
capital letter thorn “P” would be represented by DE hex. Jhe RA4annot be
represented by 2 Hex character codes.

P<aaa> 5 Up to fifty-three 4-bit user-defined characters including Hed to be

bracter is

A depth m using

a proprig hessage

to a rem

$SDTUT,

The inte its own

table fof the unicode { the value 02. The text being reportef in this
ere is no constraint on how many hex characters

TUT example is “Bka
are used to repr

0002, ap long as

Id be represented in the field as 2 or 02 gr 002 or
of this know how to interpret this proprietfary text

body.

The inte could then generate and send the following senteng¢e using
the unic remote display device in the local language desired;|Kaniji in
this exd quivalent of “Shallow Water!” is “Z=#BEER" and is represented
according e hex codes of 6D45 702C 5371 967A.

$INTUT|SD,01,01,°44,6D45702C5371967A*5D<CR><LF>

The same text “Shallow Water!” could have been generated by the integrated navigation
system using the ASCII translation code as shown below.

$INTUT,SD,01,01, 1,A,5368616C6C6F7720576174657221*4B<CR><LF>
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TXT — Text transmission

For the transmission of short text messages. Longer text messages may be transmitted by
using multiple sentences.

$--TXT,xX,XX,XX,c--c*hh<CR><LF>

| Text message (see Note 3)

Text identifier (see Note 2)
Sentence number (see Note 1), 01 to 99
Total number of sentences (see Note 1), 01 to 99

NOTE 1 TUAt MTcosadytcs 1iidy ICL‘U;IU thU tldllblllibbiull Uf IIIU:tip:U DUIItUIIbUD, d” bUIItd;II; ﬁ Itibd: flc d fOI’matS
when sending a complex message. The first field specifies the number of sentences = 1. The
second field identifies the order of this sentence (sentence number), minimum valde : icigncy, it is
permitted|that null fields be used in the additional sentences when the data is uncha irs{ sentence.
(Note tha{ this practice can lead to the incorrect assembly of messages if there is ahi } $ence.).“
NOTE 2 |[The text identifier is a number, 01 to 99, used to identify different text'm

NOTE 3 |ASCII characters, and code delimiters if needed, up to the maximu ittek (i.e. up to
61 charadters including any code delimiters).

Examplé: A GPS receiver sends a text alarm me \ / IODE —
ANTENNA FAULT!) upon reverting to dead-reckoni hote the

use of “' 21” to indicate “!”, see 7.1.3).
$GPTXT,01,01,25,DR MODE-ANTENN
UID - User identification code trans

This sentence allows a u

$--UID,q

NOTE 1 ay consist of up to 20 alpha-numerical characters (A-Z, a-z, and|0-9). UIC
will be u o identify the user and check the validity of the request. UIC|might be
recorded NNtiRg gs. Figld equipment needs to have means to input both UICs (e.g. input didlog).
NOTE 2 eL i tifjcatt is optional and allows further identification of the user or his project.

GPRUID,HEPSLGN02376,DB Los 23*hh<CR><LF>
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VBW - Dual ground/water speed

Water-referenced and ground-referenced speed data

$--VBW, x.x, x.X, A, X.X, X.X, A, X.X, A, X.X, A*hh<CR><LF>

|—Status (see Note 2): stern ground speed,
A = data valid, V = data invalid
Stern transverse ground speed (see Note 1),
knots
Status (see Note 2): stern water speed,
A = data valid, V = data invalid

Stern transverse water speed (see Nate-4)_knats

Status (see Note 2), ground speed,
A = data valid, V = data invalid
Transverse ground speed (see Note ots
Longitudinal ground speed (see Note 1), kn
— Status (see Note 2): water speed, A =da i data invali
—— Transverse water speed (see Note 1), knots
—— Longitudinal water speed (see Note 1), knots
NOTE 1 Transverse speed: "-" = port,
L ongitudinal speed: "-" = astern.
NOTE 2 |The status field should not be a null field.
VDM - AIS VHF data-link message
This septence is used to t ntite S a received AIS message parket, as
defined|in ITU-R M.1371 &nd’e ved oncthe) VHF>Data Link (VDL), using the “six-pit” field
type. The structure provid ¥sfer of)Yong binary messages by using [multiple
sentences.
Data mg¢ssages i imasMfew sentences as possible. When a data message
can be accommodatg , then it shall not be split.
1--VDM|x,x,x,a,s
</ {umber of fill-bits, 0 to 5 (see Note 5)
\\\x Encapsulated ITU-R M.1371 radio message (see Note 4)
\/ AIS channel (see Note 3)
Sequential message identifier, 0 to 9 (see Note 2)
Sentence number, T 1o 9 (see Note T)
Total number of sentences needed to transfer the message,
1 to 9 (see Note 1)
NOTE 1 The length of an ITU-R M.1371 message may require the transmission of multiple sentences. The first

field specifies the total number of sentences used for a message, minimum value 1. The second field identifies the
order of this sentence in the message, minimum value 1. These cannot be null fields.

NOTE 2 The sequential message identifier provides a message identification number from 0 to 9 that is
sequentially assigned and is incremented for each new multi-sentence message. The count resets to 0 after 9 is
used. For a message requiring multiple sentences, each sentence of the message contains the same sequential
message identification number. It is used to identify the sentences containing portions of the same message. This
allows for the possibility that other sentences might be interleaved with the message sentences that, taken
collectively, contain a single message. This should be a null field for messages that fit into one sentence.
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NOTE 3 The AIS channel is indicated as either “A” or “B”. This channel indication is relative to the operating
conditions of the AIS unit when the packet is received. This should be a null field when the channel identification is
not provided. The VHF channel numbers for channels “A” and “B” are obtained by using a “query” (see 7.3.4) of the
AIS unit for an ACA sentence.

NOTE 4 This field supports up to 60 valid characters. Under certain conditions, this field may support up to a
maximum of 62 valid characters: 1) When the message can be transmitted using a single sentence, the sequential
message identifier field is set to null allowing an additional valid character in this encapsulated field. 2) When the
AIS channel field is set to null an additional valid character is allowed in this encapsulated field. 3) The maximum
number of 62 valid characters is only possible when the conditions allow both the sequential message identifier and
AIS channel fields is set to null.

NOTE 5 This cannot be a null field. See “x*” in 7.3.3.

VDO - AIS VHF data-link own-vessel report

This septence is used to transfer the entire contents of an AIS u
packet, |as defined in ITU-R M.1371 and as sent out by the AIS
(VDL) dsing the “six-bit” field type. The sentence uses the sa
sentence formatter.

message
ata link
VDM

1--VDO,k,x,x,a,s—s,x*hh<CR><LF>

L Number of fill-bits, 0 tq

(see Note 4)

NOTES

VDR - §

The dire ict rent flows (set) and speed (drift) of a current.
$--VDR N*hh<CR><LF>

Current speed, knots
<7 Direction, degrees magnetic
Direction, degrees true
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VHW — Water speed and heading

The compass heading to which the vessel points and the speed of the vessel relative to the
water.

$--VHW, x.x, T, x.x, M, x.x, N, x.x, K¥*hh<CR><LF>

||— Speed, km/h

Speed knots
Headmg degrees magnetic
Heading, degrees true

VLW - Dual ground/water distance

The disfance travelled, relative to the water and over the ground.

NOTE Tpo additional fields have been added to the previous VLW sententg, and ascripti title have
been rew¢rded to provide for distance relative to the ground. This bring cture and
informatidn provided by the VBW sentence.
$--VLW|x.x,N,x.X,N,x.x,N,x.x,N* hh<CR><LF>

S
VPW - §
The con irection.
Sometin

$--vPW

Spe€d, m/s, "-" = downwind

knots, "-" = downwind



https://iecnorm.com/api/?name=6e835038287f16ddf5c217ea141e3908

61162-1

© IEC:2007(E) - 85—

VSD - AIS voyage static data

This sentence is used to enter information about a ship’s transit that remains relatively static
during the voyage. However, the information often changes from voyage to voyage. The
parameters in this sentence support a number of the ITU-R M.1371 messages.

$--VSD,x.x,X.X,X.X,c—c,hhmmss.ss,xx,xX,X.X,X.Xx*hh<CR><LF>

Regional application flags, 0 to 15
(see Note 8)
— Navigational status, 0 to 15

NOTE 1
and cargq
that this i

NOTE 2
value 25

NOTE 3
and the v

NOTE 4
Some of f{
method (

characterg

available.

NOTE 5
“mm” sho
hours ang

NOTE 6
the day o

should be}

(see Note 7)
Estimated month of 2

00 to 31 (U
+—— Estimated UTC o

& indicates that the draughti . ield indicates that this i .
Current n 4 g on- dj . Vali i ) = available
hlue 8191 =819 \ i indi isi .

Table 14.
ing the A
string of
ion is not

see Note(5)

hs of ship

are indicated by a indicates
5 unchanged.
The draught is repoxted i e and the

not available, “hh” should be set to 24. If the minute of arrival is not |available,

e seconds option “ss.ss” of the field may be set to “00” as the AIS unit only bfoadcasts

mopth of arrival are in UTC. The field is a fixed two-digit number requiring leading zeros. If

arfival’ is not available, “00” should be the number for the day. If the month of arrival is not available,
thevhumber for the month. A null field indicates that this is unchanged.

“00”

NOTE 7 The navigational status is indicated using the following values, a null field indicates the status is
unchanged (ref. ITU-R M.1371, Message 1, navigational status parameter):

0 = under way using engine 4 = constrained by draught 9 = reserved for High Speed Craft
(HSC)

1 = at anchor 5 = moored 10 = reserved for Wing In Ground (WIG)

2 = not under command 6 = aground 11 to 14 = reserved for future use

3 = restricted manoeuvrability 7 = engaged in fishing 15 = default

8 = under way sailing

NOTE 8 Definition of values 1 to 15 provided by a competent regional authority. Value should be set to zero (0), if
not used for any regional application. Regional applications should not use zero. A null field indicates that this is
unchanged (ref. ITU-R M.1371, Message 1, reserved for regional applications parameter).VTG — Course over
ground and ground speed
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VTG - Course over ground and ground speed

The actual course and speed relative to the ground.

$--VTG, x.x, T, x.x, M, x.x, N, x.x, K,a*hh<CR><LF>

'— Mode indicator (see Note 2)
Speed over ground, km/h (see Note 1)
Speed over ground, knots (see Note 1)

Course over ground, degrees magnetic
Course over ground, degrees true

NOTE 1 The speed over the ground should always be non-negative

(such as

NOTE 2 |The mode indicator provides status information about the operation of
i ided. The

positioning systems, velocity sensors, etc.) generating the sentence, and the vali
possible ipdications are as follows:

A = Autorjomous mode

D = Differential mode

E = Estimjated (dead reckoning) mode

M = Manyal input mode

S = Simullator mode

N = Data pot valid

The modq indicator field should not be a null field.

WAT - Water level detection

This semtence provides detection status > kage a ge water level, with monitoring
location|data.

$--WAT,a,hhmmss.ss,aa,xx,y%x,a,a,c--

sage description text (see Note 9)
i ifg (see Note 8)

D
«

cation indicator (see Note 5)
indicator (see Note 4)

NOTE 1 §: ion:_NMumber of faulty and activated condition reported as number in fields 4 and 5. The
y’be a\whole section (one or both of the location indicator fields are null) or a sub-seftion. The

F\Status for each water level detector. (E may be used to indicate an event.)

F: Fault in system: location indicator fields define the sections when provided.
NOTE 2 Time when this status/message was valid. This may be a null field.
NOTE 3 Indicator characters showing system detecting water level. The field is two fixed characters.
WL = Water level detection system
Bl = High water level by bilge system
HD = Water leakage at hull (shell) door
OT = others

NOTE 4 First location indicator characters showing detection location. This field is two characters. The content of
this field is not defined by this standard, but the two location fields should uniquely define the source for the alarm.

NOTE 5 Second location indicator character showing detection location. This field is two characters.The content of
this field is not defined by this standard, but the two location fields should uniquely define the source for the alarm.

NOTE 6 This field is three fixed numeric characters. When the message type field is E this field identifies the high-
water-level detection point. When the message type field is S this field contains the number of the water leakage
detection points. When the message type field is F this field is a null field.
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NOTE 7 When the message type field is S or F this field should be a null field. When the message type field is E
this field is a single character specified by the following:

N = normal state

H = alarm state (threshold exceeded)

J = alarm state (extreme threshold exceeded)

L = alarm state (low threshold exceeded, i.e. not reached)

K = alarm state (extreme low threshold exceeded, i.e. not reached)
X = fault (state unknown)

NOTE 8 This field includes a single character specified by the following:
O = Override mode (water allowed in space)
N = Normal mode (water not allowed in space)

If there is no override setting, this should be a null field.

NOTE 9 ncnrlpfl\lo text/level detector f:\g If g level detector identifieris-string h}/pn1 it ispossible-to-use this field

instead of above level detector location fields. Maximum number of characters will be limited by maximdm|sentence
length angl length of other fields

WCV - Waypoint closure velocity

The component of the velocity vector in the direction of bosition.

Sometimes called "speed made good" or "velocity made gaQd

$--WCW, x.x, N, c--c,a*hh<CR><LF>

NOTE Ppsitioning system mode indicator:
A = Autorjomous mode
D = Differential mode
E = Estimjated (dead reckoning)™s
M = Manyal mode
S = Simullator mode

N = Data phot valid
The positjoning sysﬂ@y

WNC - Pistance

e a null field.

Distanc
$--WNQG

FROM waypoint identifier
TO waypoint identifier
Distance, km
Distance, nautical miles

WPL - Waypoint location

Latitude and longitude of specified waypoint.

$--WPL, IlILII, a, yyyyy.yy, a, c--c*hh<CR><LF>

‘ ~ |— Waypoint identifier

Waypoint longitude, E/W
Waypoint latitude, N/S
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XDR - Transducer measurements

Measurement data from transducers that measure physical quantities such as temperature,
force, pressure, frequency, angular or linear displacement, etc. Data from a variable number of
transducers measuring the same or different quantities can be mixed in the same sentence.
This sentence is designed for use by integrated systems as well as transducers that may be
connected in a "chain" where each transducer receives the sentence as an input and adds on
its own data fields before retransmitting the sentence.

$--XDR, a, X.X, @, C--C,.uevrevneenrrnn. a, X.X, a, c--c*hh<CR><LF>

' ‘ | Transducer "n" (see Note 1)
nnfn’ variable number of transducers—.
Transducer No. 1 ID
Units of measure, transducer No. 1 (see Note 2)
——Measurement data, transducer No. 1
Transducer type, transducer No. 1 (see Note 2)

JUp to "n"
ept where

NOTE 1 |Sets of the four fields "type-data-units-ID" are allowed for an unde
transducgrs may be included within the limits of allowed sentence length
portions df the "type-data-units-ID" combination are not available.

NOTE 2 |Allowed transducer types and their units of measure are;

\ Comments

Trfansducer Type field

Temperathre )\/

Angular djsplacement J‘\J '-" = anticlockwise
Absolute pumidity Kilograms per cubic metre
Linear digplacement "-" = compression
Frequenc

Salinity ppt = parts per thousand

c N i

A

B

D

F v
Force N "-" = compression
Pressure "-" = vacuum
Flow rate Q i
Tachomefer < T
Humidity P = per cent

M

Volume = cubic metres

\
Voltage U V = volts
Current | A = amperes
Switch or e None (null) 1= ON, CLOSED; 0 = OFF| OPEN

S
Generic G None (null) X.X = variable data

=<
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XTE - Cross-track error, measured

NOTE In the second edition of IEC 61162-1, there was a printing/format error in this sentence. The correct

definition is given below.

Magnitude of the position error perpendicular to the intended track line and the direction to

steer to return to track.

$--XTE,A A x.x,a,N,a*hh<CR><LF

Mode indicator (see Notes 1 and 2)

Units, nautical miles

Direction to steer, L/R

Magnitude of cross-track error

— Status: A = data valid V = Loran-C cycle lock warning
Status (see Note 2) A = data valid, V = LORAN

NOTE 1 |Positioning system mode indicator:
A = Autorfomous mode

D = Differential mode

E = Estimjated (dead reckoning ) mode

M = Mandal input mode

S = Simullator mode

N = Data pot valid

NOTE 2
and 2); th
D = Differ]

XTR - Qross-track error,

Magnitude of the dead
direction to stee

$--XTR,|x.x, a, N*hh

ZDA -1

(fields 1
mous and

and the

UTC’ d"\JI’ mnnfh, vear and local time zone

$--ZDA, hhmmss.ss, XX, XX, XXXX, XX, XX*hh<CR><LF>

00 to +59

Year (UTC)
Month, 01 to 12 (UTC)
Day, 01 to 31 (UTC)

uTC

l— Local zone minutes (see Note)

Local zone hours(see Note), 00 h to 13 h

NOTE Local time zone is the magnitude of hours plus the magnitude of minutes added, with the sign of local zone
hours, to local time to obtain UTC. Local zone is generally negative for East longitudes with local exceptions near

the International date line.
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Example: At Chatham Is. (New Zealand) at 1230 (noon) local time on June 10, 1995:
$GPZDA,234500,09,06,1995,-12,45*6 C<CR><LF>
In the Cook Islands at 1500 local time on June 10, 1995:
$GPZDA,013000,11,06,1995,10,30*4A<CR><LF>

ZDL - Time and distance to variable point

Time and distance to a point that might not be fixed. The point is generally not a specific
geographic point but may vary continuously, and is most often determined by calculation (the
recommended turning point for sailboats for optimum sailing to a destination, the wheel-over
point for vessels making turns, a predicted collision point, etc.).

$--ZDL, hhmmss.ss, x.x, a*hh<CR><LF>

I— Type of point: C = collision
T = turning poi
R = referex
W = whe
Distance to point, nautical miles
Time to point, 00 hto 99 h

ZFO - UTC and time from origin waypoint

UTC ang elapsed time from origin waypaqint.

$--ZFO,

ZTG — UYTC and time
UTC angd predicte::'

$--ZTG,

L Destination waypoint ID
Time-to-go, hh = 00 to 99
of observation

9 Applications

9.1 Example parametric sentences

These examples are intended as samples of correctly constructed parametric sentences. They
are representative samples only and show part of the wide range of acceptable variations
possible with sentences. They shall not necessarily be used as templates for sentences.

9.1.1 Example 1 — LORAN-C latitude/longitude

This example gives present position in latitude/longitude, as determined by LORAN-C. The
three character mnemonic in the address, GLL, indicates that the data is present position in
latitude/longitude. The time (UTC) of the position fix is 09 h, 13 min and 42 s. Decimal seconds
are not available and the decimal point is optionally omitted. There are no warning flags set in
the navigation receiver as indicated by status A.
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$LCGLL, 4728.31, N, 12254.25, W, 091342, A,A*4C<CR><LF>

|—-Sentence terminator
Checksum 4C HEX
Mode indicator: A = autonomous mode

Receiver status: no warnings
Time of position fix
Units designator (west)
Longitude: 122°, 54,25’
Units designator (north)
| atitude 47° 28 31’
Address: LC = LORAN-C, GLL = present position
Start of sentence

9.1.2 Example 2 — LORAN-C arrival alarm

This example illustrates arrival alarm data. The mnemonic code for arrivalra i I. In this
case, th : i ows "V"
indicatin dis "A"
showing HAS been ¢rossed.
The thir s aypoint arrivial circle
".15, N" 8 i ifier field of valid charagters.

9.1.3

A propri

—

$Paaa ~focx€rtmm e *hlh <CR><LF>

|
J ‘ |— End of sentence

Data, 72 character max. Checksum
Three characters from manufacturer's mnemonic code
Proprietary sentence identifier
Start of sentence
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A specific example will have little meaning to someone other than the particular manufacturer

that des

igned the sentence:

$PSRDA003[470738][1224523]???RST47, 3809, A004 *47<CR><LF>

’ |—End of sentence
Checksum 47 HEX

Any series of value (non-reserved)
Characters of manufacturer's choice

Manufacturer's unique assigned code
Proprietary sentence identifier

Start of sentence

9.1.4

The foll
receiver
a) $LC
Dats
b) $LC
Two
c) $LC
Dats
d) $LC
Norr
e) $LC
Dats
f) $LC
LOR

9.1.5
The foll
a) $CT

Example 4 — RMA examples

pwing group of sentences show a typical progression<of ou
acquires stations:

RMA, V,,,,,14162.8,,,,,, N *6F<CR><LF>
invalid, only one TD acquired. Fields where d

nal operation;
RMA,V,4226.26

invalid,ntll LORR
RMAA,4228. >

Set

ransmitter 2 023 kHz, receiver 2 614 kHz, mode J3E, telephone, standby;

LORAN-C

ebtavailaple are null figlds;

T
\

R>

b) $CTFSI, 020230, 026140, m, 5*11<CR><LF>
MF/HF radiotelephone set transmit 2 023 kHz, receive 2 614 kHz, mode J3E, telephone,

med

ium power;

c) $CTFSI,, 021820, o, *2D<CR><LF>
Set receiver 2 182 kHz, mode H3E, telephone;

d) $CD

FSI, 900016,, d, 9*08<CR><LF>

Set VHF transmit and receive channel 16, F3E/G3E, simplex, telephone, high power;
e) $CTFSI, 300821,, m, 9*17<CR><LF>
Set MF/HF radiotelephone to telephone channel 821, for example transmit 8 255 kHz,

rece

ive 8 779 kHz, mode J3E, telephone, high power;

f) $CTFSI, 404001,, w, 5*08<CR><LF>


https://iecnorm.com/api/?name=6e835038287f16ddf5c217ea141e3908

61162-1 © IEC:2007(E) -93 -

Set MF/HF radiotelephone to teletype channel 1 in 4 MHz band, for example transmit

4 172,5 kHz, receive 4 210,5 kHz, mode F1B/J2B, teleprinter, medium power;
g) $CTFSI, 416193,, s, 0*00<CR><LF>

MF/HF radiotelephone set to teletype channel 193 in 16 MHz band, for example transmitter
16 784,5 kHz, receiver 16 902,5 kHz, mode F1B/J2E ARQ, telex/teleprinter, standby;

h) $CTFSI, 041620, 043020, |, 9*0A<CR><LF>

Set MF/HF radiotelephone transmit 4 162 kHz, receive 4 302 kHz, mode F1C/F2C/F3C,

facsimile machine, high power;
i) $CXFSI,, 021875, t, *3A<CR><LF>
Scanning receiver set to 2 187,5 kHz, mode F1B/J2B, receive only, teleprinter/DSC.

9.1.6 Example 6 — MSK/MSS examples
The follpwing sentences show applications of query to a beac C ((GPS xecwi
query se¢ntences to a data receiver (CR):
a) request for configuration information:
$GPICRQ,MSK*2E<CR><LF>
reply could be:
$CRMSK,293.0,M,100,A,10,1*6F<CRx<LF>
b) request for signal strength, S/N ratio

$GPCRQ,MSS*36<CR><LF>
reply could be
$CRMSS,50,17,293.0,400 R>*

9.1.7 Example 7 — D

er (GP)

The follpwing sentepce ) frdm a DSC capable VHF radio upon recepfion of a

distress|message (frgma ip) withenhanced position resolution as in IEC 6223

distress ¢

2y from vSH366123456

3) category distress (implicit in a distress call)

4) sinking (code 105)

5) respond by radiotelephony (G3E/F3E code 100)
6) position 47 47N 125 19W

7) time of position 08:1

8) null

9) null

10) end of sequence (no acknowledgement request)
11) expansion sentence to follow

12) sentence checksum
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$xxDSE,1,1,A,3601234560,00,12345678*0C

The fields of the second sentence indicate:

1) expansion sentence

2) of which this is the first (and in this case only)

61162-1 © IEC:2007(E)

3) message sent automatically (not requested). This field probably not too useful in this

case

4) from MMSI| 360123456

5) with data containing enhanced position resolution

A4

The foll

All ship
on fire

$CTDSC

All ships

$CTDSC,

9.1.8

An exan

9.2 E

An exan

9.3 E

The illu
based li
for the d

T) sentence checksum

N-channel
JFET

24 H 4 lodid ol a o770 | HoS | L3 H'H
J} T« TTTITTUlC O TAalituuceT aru.Juro IUIIHILUUU \I.U. MUOTUUTT

pbwing are all DSC sentences received by an MF/HF radio.

5 distress relay from 011234567 for ship 999121212 at 4

5678W)

e 12:34

risolator

overvoltage, reverse voltage and power dissipation pnotection
ve to limit the current drawn from the line.

N <z

N OPTO ISOLATOR
N

IEC 912/2000

Figure 3 — Example 1, J-FET, N channel, opto-isolator based listener circuit
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NPN
4 Q K OPTO ISOLATOR

IEC 913/2000
Figure 4 — Example 2, NPN opto-isolator based listener circuit

<

N
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Annex A
(informative)

Glossary

NOTE The definitions which follow are included for additional understanding of this standard, but may not
command universal acceptance.

accuracy: in navigation, measure of the error between the point desired and the
point achieved, or between the position indicated by measurement and the true position
(compate with precision).

address field: for sentences in this standard, fixed length field bginning
b talker

identifief and a three-character sentence formatter; for propriet sent d of the

additional secondary factor: in LORAN-C, a correctiomiq addi y phase
factor cprrection for the additional time (or phase d bquency
signal over a composite land-sea path when the signal { ittime is~hased on the free-space
velocity

AIS: aufomatic identification system.

alarm: ¢lenotes a condition that has to\be 3 2 bxample

apparent wind: see reja

approved sent

pre-detd

a voyage tracking unit which indicates arrival at| or at a
(see arrival circle).

arrival |c} N ifichal\boundary placed around the destination waypoint of the [present
navigati X ing\of which will signal an arrival alarm.

arrival teular) crossing of the line which is perpendicular to the course line arjd which
passes through the déstination waypoint.

azimuth: horizontal direction of a celestial point from a terrestrial point, expressed as the
angular distance from a reference direction, usually measured from 000° at the reference
direction clockwise through 359°.

ASCIl: American standard code for information interchange. A seven-bit wide serial code
describing numbers, upper and lower case alphabetical characters, special and non-printing
characters. See American National Standards Institute (ANSI) ANSI X 3.15, ANSI X 3.16 and
ANSI X 3.4.

atomic time: time obtained by counting the cycles of a signal in resonance with certain kinds of
atoms.

autopilot: see heading control system.
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bearing: horizontal direction of one terrestrial point from another, expressed as the angular
distance from a reference direction, usually measured from 000° at the reference direction
clockwise through 359°.

beaufort wind scale: numerical scale for indicating wind speed. Beaufort numbers (or forces)
range from force 0 (calm) to force 12 (hurricane).

blink: in LORAN-C, signal used to indicate that a station is malfunctioning. Intended to prevent
use of that signal for navigation.

checksum: for this standard, a mandatory validity check performed on the data contained in
the sentences, calculated by the talker, appended to the message, then-re-calculated by

the listeher for comparison to determine if the message was received corréctly.
commuhication protocol: method established for message trans r and a
listener [which includes the message format and the sequence in ?e to be
transferfed. Also includes the signalling requirements such as ¢ rity, and
bits per|character.

course: pressed
as angu ctly, the
term ap pver the
ground

course thedirection of the path over| ground
actually es are directions steered or integnded to
be steef ridian)

cross track error (XTE): djstan ‘ spresent position to the closest pgint on a
line bet jon waypoints of the navigation leg being travelled.

cycle Igck: in L y pari img’difference, between corresponding carrigr cycles
containgd in the risé fifn any slave station pulse is called cycle match. This value
when rdfined to a de i f thevphase difference between these two cycles rgsults in
cycle lo ‘

data field: i

diagnosti a s a failure, or warning of deterioration in a system, for ¢xample
engine : i

dead reckoning: process of determining the position of a vessel at any instant by applying to

the last well-determined position (point of departure or subsequent fix) the run that has since
been made, usually based on the recent history of speed and heading measurements.

DECCA chain: group of associated stations of the DECCA Navigator system. A DECCA chain
normally consists of a master and three slave stations. Each slave station is called by the
colour of an associated pattern of hyperbolic lines as printed on the chart, i.e. red slave, green
slave, purple slave.

DECCA navigator system: short-to-medium range low frequency (70 kHz to 130 kHz)
radionavigation system by which a hyperbolic line of position of high accuracy is obtained. The
system is an arrangement of fixed, phase-locked, continuous wave transmitters operating on
harmonically related frequencies and special receiving equipment located on a vessel. The
operation of the system depends on phase comparison of the signals from the transmitters
brought to a common comparison frequency with the receiver.
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delimiter: in this standard, character or characters used to separate fields or sentences. The
following delimiters are used in this standard:

Field delimiters:

— ASCII "$" (HEX 24) for address field
— ASCII "," (HEX 2C) for data fields
— ASCII ™" (HEX 2A) for checksum field

Sentence delimiters

— carriage return <CR> and line feed <LF> (HEX ODOA)

NOTE <[R><LF> is not required preceding the first sentence transmitted.

deprecated sentence: sentence not to be used for new designs (see

depth sjounder: instrument which determines the depth of wate interval
betweer) the emissions of a sound and the return of its echo fro

destination: immediate geographic point of interest tg sel\s naxigating. Itfmay be
the nex{ waypoint along a route of waypoints or the fipial de

deviation: angle between the magneti bssed in
degreeg east or west to indicate dire card is
offset from magnetic north.

DGNSS;} Differential GNSS, the use \of nea ich are
differentially corrected.

DGPS: Differential GP d.

sdres the relative motion between a vesselland the
reflective sea botto ode) or suspended particulate matter in the seawater
itself (fd saring the frequency shifts between a transmifted and
subseqt i¢ orelectfomagnetic signal.

Doppler speed

drift: sp
echo sg

envelope<to-cycle distortion (ECD): time relationship between the phase of the LORAN-C
carrier dnd-the time nrigin of the nn\/plnpp waveform

event: is used to log a condition that has occurred and/or track the operation of some
condition. Events are normally defined, for example transfer of control to the bridge.

fault: is a technical problem in one of the system components that will reduce the availability,
or future availability, of some or all functions.

field: in this standard, character or string of characters immediately preceded by a field
delimiter (see delimiter).

fixed field: in this standard, field in which the number of characters is fixed. For data fields,
such fields are shown in the sentence definitions with no decimal point. Other fields which fall
into this category are the address field and the checksum field (if present).


https://iecnorm.com/api/?name=6e835038287f16ddf5c217ea141e3908

61162-1 © IEC:2007(E) -99 -
Galileo: a European Union project for a satellite navigation system.

geoid: surface along which the gravity potential is equal everywhere (equipotential surface)
and to which the direction of gravity is always perpendicular.

geometric dilution of precision (GDOP): value representing all geometric factors that
degrade the accuracy of a position fix which has been derived from a navigation system.

global navigation satellite system (GNSS): any single or combined satellite navigation
system. Currently the options are: GPS, GLONASS and combined GPS/GLONASS.

GLONASS—an aii-vvcathcl, contintous—satettite ||avigatiuu byatclll, mamtgifred<by-th ussian
Space Forces. Normally composed of 24 satellites in 3 orbital planes wi in each
plane. The spacing of satellites in orbit is arranged so that a minimu vill be in
view to pisers worldwide to provide position dilution of position (PDOP

global positioning system (GPS): all-weather, continuous satellite iga 'n system. The
fully deployed operational system is intended to provide hijg 3 velocity
information in three dimensions and precise time and ti is, to an
unlimited number of authorized users.

great circle: intersection of the surface of a sphere

great circle chart: chart on which a gre tely so.
great cjrcle direction: horizontal dir istance
from a reference direction.

group repetition intermal ( : S RAN-C chain) specified time intervpl for all

stations|of the chain to 0 . For each chain a minimum group r¢petition
interval |is selected of ff|C|e it duration™No pwde time for each station to transmit its pulse
group apd add|t| < stations
cannot ¢verlap in ti

which is

north-sq inertia,

gyroscopi

gyropil | from a
dr to the

axis of rotatlon and to each other

heading: horizontal direction in which a ship actually points or heads at any instant, expressed
in angular units from a reference direction, usually from 000° at the reference direction
clockwise through 359°. (See true heading and magnetic heading).

heading control system: automatic device for steering a vessel so as to maintain heading in
an intended direction. Mechanical means are used to steer the rudder. A radio navigation
system is often connected to correct for track errors, or to select new destinations.

heading to steer: difference between the bearing to destination (from present position) and
track made good, applied to the bearing to the destination to produce a heading that will guide
the vessel to the destination.
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horizontal dilution of precision (HDOP): similar to GDOP, except elevation factors are
ignored.

keel: longitudinal timber or plate extending along the centre of the bottom of a ship and often
projecting from the bottom.

line of position (LOP): in LORAN or DECCA navigation systems, vector obtained by
measurement of the time difference between the receipt of the master and slave signals which
is then used to select a corresponding LOP from a chart or table. Two or more intersecting
LOPs are required to obtain a position fix.

listener_in this standard, recipient of messages across an interconnecting link.

log: insfrument for measuring the speed or distance or both travelled kg

LORAN|} general designation of one group of radionavigation
line of position is determined through measuring the different
synchrophized pulse signals from two fixed transmitters.

perbolic
ption of

magnetjc bearing: bearing relative to magnetic
deviatiop.

bearing corre¢ted for

magnet
manufacturer identification code: in thi ) ree character manufacturer identifier,
usually se by a manufacturer as palt of the

address]field in formulation

Mercatgr map proje ;
sphere pr spheroid, s \E8 ! ived—as developed on a cylinder tangent ajong the

equator| Meridiap$\a vertical lines and parallels as horizontal lines
drawn farther ap i i ¥Ses, such that the correct relationship between
latitude | and longitud point is maintained. Also known as Mercafor map

projectign.

messad § with the same sentence formatter. Messages are us¢d when
two or more sk oS ed to convey related data that exceeds the maximum sfentence
length. to those sentence formatters that are defined with kedy fields
support messages.

navigatjon leg: portion of a voyage upon which the vessel currently travels. Each leg fonsists
of two Waypoints, an origin, a destination, and a line between them, upon which the vessel
travels.

null field: indicates that data is not available for the field. Indicated by two ASCIl commas, i.e.

., (HEX 2C2C), or, for the last data field in a sentence, one comma followed by the checksum
delimiter ™" (HEX 2A).

NOTE The ASCII null character (HEX 00) is not to be used for null fields.

one-way communication protocol: protocol established between a talker and a listener in
which only the talker may send messages (compare to two-way communication protocol).

origin waypoint: starting point of the present navigation leg.
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precision: measure of how close the outcome of a series of observations or measurements
cluster about some estimated value of a desired quantity, such as the average value of a series
of observations of a quantity. Precision implies repeatability of the observations within some
specified limit and depends upon the random errors encountered due to the quality of the
observing equipment, the skill of the observer and randomly fluctuating conditions such as
temperature, pressure, refraction, etc. (compare with accuracy).

proprietary sentence: sentence to be sent across the interconnecting link which is not
included in the list of approved sentences of this standard. All proprietary sentences sent over
the interconnecting link contain a unique talker identifier which begins with a "P" (HEX 50)
followed by a three-character manufacturer identification code.

relative|bearing: bearing relative to heading or to the vessel.

relative| wind: the speed and relative direction from which the ow with

referenge to a moving point (also called apparent wind).

rhumb . ithudll meridians.
A rhumfi
rhumb ce from

a referepce direction. Also known as Mercator dir

RM- sehtence: recommended minimym agceptable ¢) Senteénce, a composite slentence
recommiended by this standard to ensuradi i 5 and to
ensure {hat all data considered necess [s}: i n unit.

route: planned course of {ra

educing
paration

route system: any sy

the risk| of casusghies \during™g
schemeg, reco ‘@ae &

semi-fi) express
precisio s_mihutes expressed as units with a decimal trailer instead of
secondg i aconds expressed with a decimal trailer).

selected ypoint: gint currently selected to be the point towards which the Vessel is
travelling. {led waypoint, destination or destination waypoint.

sentenge/formatters in this standard, three-character sentence identifier which follpws the
talker identifier and is included as part of the address field. The sentence formatters are an
integral part of the sentence definitions provided by this standard and annexes.

set: direction towards which a current flows.

signal-to-noise ratio (SNR): ratio of the magnitude of a signal to that of the noise
(interference), often expressed in decibels.

speed log: instrument for measuring a vessel's speed through water and/or speed over
ground. A single axis speed log normally measures speed along the longitudinal (fore/aft) axis
of the vessel, while a dual axis speed log measures speed along the transverse
(port/starboard) axis as well (see also Doppler speed log).

speed made good: adjusted speed which takes into account factors such as drift and wind
speed. Can be estimated or computed by a navigation receiver.
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speed over ground (SOG): speed of a vessel along the actual path of travel over the ground.
talker: originator of messages across a link.

talker identifier: first two characters following the "$" (HEX 24) in a sentence (address
characters 1 and 2); selected from Table 4.

time difference (TD): in LORAN-C, time difference measured from the time of reception of the
master station signal to the time of reception of the slave station signal.

track: intended or desired horizontal direction of travel with respect to the earth. The track
expressgdi i made in
the cougse for such factors as sea and weather conditions in order to re ired track

track njade good: single resultant direction from a point of departuxe t i rrival at
any givgn time.

transduycer: device that converts one type of energy toano ‘ > oudspedker that
changeg electrical energy into acoustical energy.

true bearing: bearing relative to true nogth; com or.

true heading: heading relative to true nocth.

two-way communication protocol: 3blis between a talker and a listener in
which the listener may alsgNssue reque ne-way
commuiication protocol).

UAIS: upiversal aijom

UART: pniversal nal and
timing fpr transmigsie ion and
capture|of such d -

universfal _tim ing J which is

dissemi

variable field: ald which may or may not contain a decimal point and which may vary in
precision following decimal point depending on the requirements and the accuraqdy of the
measuring‘device (talker).

variation: angle between the magnetic and geographic meridians at any place, expressed in
degrees and minutes east or west to indicate the direction of magnetic north from true north.

voyage data recorder (VDR): device for automatically logging key operating parameters of a
vessel and maintaining a secure record for subsequent analysis in the event of a collision,
sinking or other incident.

warning: is similar to alarm but need not be acted upon immediately.
waypoint: reference point on a track.

wide area augmentation system (WAAS): an augmentation to GNSS which uses
geostationary satellites to broadcast GNSS integrity and correction data and additional ranging
signals.
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Annex B
(normative)

Guidelines for methods of testing and required test results

B.1 General

B.1.1 The EUT (equipment under test), including all necessary test equipment shall be set up
and checked to ensure that it is operational before testing commences. The manufacturer shall

H ££: s lo : Lol g £ 4l | el B e
prOV|de grrrcrentecMmicar gocumentaton or e o T

B.1.2 The manufacturer shall provide, unless otherwise agreed, all pecessa
type approval (including customers documents).

B.1.3 WWhere appropriate, tests against different clauses of
simultaneously.

B.2

The tedts shall be carried out at no
IEC 609
in IEC 6

B.3 Examination of

B.3.2 Check tiI

borts for

carfried out

5.2.1 of
defined

ing and

of the

— transmission interval for each sentence.

B.3.4 Check of used talker — ID’s.

B.3.5 Check of hardware requirements:

— output drive capability of talker;
— load requirement as listener;

— current software and hardware revision if this is relevant to the interface port selection and

pin configuration;
— electrical isolation of the input circuits for compliance with [IEC 60945;

— description or schematic of listener receive and talker driver circuits, citing actual

components and devices used, including connector type and part number.
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B.4 Test of hardware

B.4.1 Interface units

(see 5.5.2)

For compatibility of the hardware, standard tests shall be used as defined in ITU-T X.27/V.11
for all transmitter interface units where compliance with ITU-T X.27/ V.11 is not documented.

B.4.2 Ability of the input circuits to work with limited current

(see 5.5.3)

For testing that the receiving capability is not degraded by a minimum 2,0 mA at a

differential voltage of 2,0 V.

The recpi ?/ and a
current |imitati , . i \ r this EUT.

B.4.3 Check of electrical isolation

(see 5.5.94)

Check ip the manufacturer’'s documepntati Ha\ the i p [ n signal

line "A”] return line "B”, or shield and™ships i i f 6.7 of

IEC 60945.

B.4.4 |

(see 5.5.9)

Between the connectors igd for at

least 1 min. This ith both polarities of applied test voltage. |After all

tests the function cked for any malfunction or damage.
ring the
cifies a
iion shall
ace that
ference

transmlttmg mterface that comphes W|th Clause 5. The reference equment shall be outside
the climatic chamber. The transmitting interface shall transmit a sequence of appropriate
sentences and the receiving interface shall receive and detect these sentences without any
errors or degradation. The check of the result can be carried out directly or indirectly at the
receiving unit.

B.4.6 Test under maximum interface workload

After activating all ports of the EUT with the maximum number of sentences to be transmitted
and/or received, the performance of the EUT shall not be degraded in any way.
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At least one receiver input not used to perform the primary function of the EUT shall be
connected to a data source transmitting continuously a set of approved sentences with a
channel limit of 80 % to 90 %. Only one of these sentences shall be usable for the EUT. The
test shall be carried out for 30 min. The EUT may give an alarm for a minor function not
supported by the selected sentence, but the main function of the EUT shall be operational

without any degradation.

B.4.7 Test against corrupted data at an interface

To test the capability against corrupted data of the EUT sent out by a equipment after a system

failure.

The tes
works in
selected input. The main function should not be supported by,
main fumpction of the EUT shall be operational without any deg

B.4.8
For test
The EU

operatig
recorde

B.4.9

(see Clau

B.4.9.1

By altering the p f , appropriate data strings shall be transmitted.

These d

e manufacturer fo
nsmitted by the EUT

ata strings i by test equipment which is able to display the sentences.

ted to a

he EUT
[y to the
but the

normal
shall be

[

selected

B.4.9.2 Data strings received by the EUT

Artificially generated data strings with various content and formatting shall be sent to the EUT.
These are generated by the above-mentioned means and in accordance with the

manufacturer's documentation.

a)3 Test of correct evaluation of the data.

b)3 Test of correct evaluation of all status indications and the selected operation mode.

1) Refer to Table B.1 as an example.
2) Refer to Table B.2 as an example.

3) Refer to Table B.3 as an example.
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information and the selected operation mode.

Where the transmitted or received data corresponds to that shown on the display of the EUT,

Test of break of data line.

Test of correct evaluation of the checksum.

Test of the required receiving intervals (if necessary).

61162-1 © IEC:2007(E)

Test of adequate reaction in case of incorrectness corresponding with the status

this data shall be compared directly with that sent by the test equipment.

Otherwise, if the data is altered or combined with other data so that direct access and
comparison is not possible, parts of the test shall be adapted appropriately so that indirect

compari

O 1S posSibie:

Tabl¢ B.1 — Example — Data string GGA sent by the EUT to the{@c@mner)

Field Field label Value sent from EUT ecejved ame/
(and operational state) in the data sentence t the test receiver
1 UTC of position Value at the EUT NN
2+3 || Latitude, N/S Value at the EUT N
4+5 || Longitude, E/W Value at the EUT / \
6 GPS quality indicator — Fix not 0 \)
available or invalid (has to be
set at EUT) AN M 6 >
GPS quality indicator — GPS 1 \/
SPS mode, fix valid (has to be
set at EUT)
GPS quality indicator — 2 \)
Differential GPS, SP de,
fix valid (has to be sét at T(( .
GPS quality indicBtor — &PS \j
PPS mode, fix vallid
Real time ematic, satelljte \)
system used i RTK mode\yith
fixed intege
Float RTK, elite syste
used in R mygdewith
floatin/g\the ers
Estirﬁeted (t}e@ ré&kow 6
Jata N
Mu}Nl\Qut\Fl*&Qe > 7
- AN
Simulatgr.mod 8
7 Number of\&at\e)}ﬁes in use, Value at the EUT
0012, may be different from
ST
8 Horizontal dilution of precision Value at the EUT
(HDOP)
9 Antenna altitude above/below Value at the EUT (always in
mean-sea-level (geoid) metres, also when the displayed
value is not in this unit)
10 Units of antenna altitude, m "M", also when value at the EUT
not shown in metres
11 Geoidal separation Value at the EUT (always in
metres, also when the displayed
value is not in this unit)

4) Refer to Table B.4 as an example.

5) Refer to Table B.5 as an example.
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Field Field label Value sent from EUT Received value
(and operational state) in the data sentence at the test receiver
12 Units of geoidal separation, m "M", also when value at the EUT
not shown in metres
13 Age of differential GPS data Value at the EUT if differential
mode, otherwise null field
14 Differential reference station Value at the EUT if differential
ID, 0000 — 1023 mode, otherwise null field (for
GPS)
Table B.2 — Checksum
The chegcksum of the sentences shall be checked with static and dyna r(e\
Set condition Ac al\Ntl
Each sentence shall send the correct checksum \\ \>
Table B.3 — Example — data string GGA received
N\ JAS
Field Field label Value sent Tin /\ pected @e onthe EUT Displaydd value
the data senten on thg EUT
1 uTC 121355 valueyTime =Fime of fix based on
\L not to\be used as UTC)
2+3 ||LAT 3433099N | 34%33.089' N
5969.0995~. \ 9°59.099"S
\Null sl Ko drjrfvalid signed position
4+5 LON 01445.999,E 14°45.999' E
M7959:999, W, 179°59.999' W
Nullq’feld No or invalid signed position
6 GPS qualltW@ \ No or invalid signed position
1 NN Send position with label GPS
‘2\ / Send position with label DGPS
Send position with label GPS or GPS
with PPS
AnMer value No or invalid signed position
N -> 1 Alarm, send position with label GPS
2->0 Alarm, no or invalid signed position
2->3 Send position with label GPS
3->1 Send position with label GPS
1->2 Alarm, send position with label DGPS
3->0 Alarm, no or invalid signed position
4 — 8 (each value was sent | Send position with the label
to the EUT) corresponding to the sent value, an alarm
and corresponding label if the value has
changed
1 -> any other value Alarm, no or invalid signed position
Null field Alarm, no or invalid signed position
7 Number of satellites in |4 4
use, 00 — 12, may be
different from the
number in view
12 12
8 Horizontal dilution of 1,0 1,0
precision (HDOP)
5,5 55
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Field Field label Value sent to EUT in the Expected value on the EUT Displayed value on
data sentence the EUT
9+10 Antenna altitude 143,5M 143,5m
above/below mean
sea level, Units of
antenna altitude, m
-16,0,M -16,0 m
11 + 12 |Geoidal separation, |43,5,M 43,5 m
Units of geoidal
separation, m
-20,3,M -20,3 m
13 Age of differential 4 4
GPS data  sec 29 20 ~
Null field for GPS No value (
14 Differential 0313 0313 A< S ORONY
reference station 0314 0314
D, 0000 — 1023 Null field for GPS No value
Table B.4 — Example — Cheeksu \
§end to EUT Expected value splay d value
on the EUT o th EUT
Data strjng GGA with Send position wijth relevant \/
correct ¢ghecksum label
Data strjng GGA with No or invalid sighed
incorrect checksum position (alarm the
checksum changes from
correct to incorrect) \
/\/\ reak of data line
Send to E xpecte V;\Nke) Displayed value
on the EUT
Break of data line durj
transmigsion of valig'data
strings \' i

NOTE R

efex to aMor Me of the range of sentences.



https://iecnorm.com/api/?name=6e835038287f16ddf5c217ea141e3908

61162-1 © IEC:2007(E) - 109 -

Annex C
(normative)

Six-bit binary field conversion

Valid characters (see Table 2)

Binary field, Most significant bit on the left. The two MSB'’s of the valid characters are not used.

Table C.1 — Six-bit binary field conversion table

Valid Binary field Valid Binary fiel
character character
0 000000 P 10000 "
1 000001 Q @obq\
000010 R 100010,
000011 s N\ 1000 X
000100 T S PN\u0ag.
000101 / U 400101

000110 (L ¢) 100440

000119~ N / 400111
Y~

Ol ([N | |[W[DN

a 101001

X,
: 00101Q k N t% 101010
N perati\ Q N\ ¥ 101011

< Nl oo1100 M 101100

% oo‘g&\ o e 101101

SRR f 101110

N 001 1> g 101111

e N\ [\ oroonp h 110000

\Q\ 016001 i 110001

2 :
‘\ 010010 i 110010
NE\ 010011 K 110011
N\ DN 010100 | 110100

010110 n 110110

010111 o 110111

011000 p 111000

011001 q 111001

011010 r 111010

011011 ] 111011

011100 t 111100

011101 u 111101

011110 v 111110

\.D
/\E 010101 m 110101
F
G
H
|
J
K
L
M
N
0

011111 w 111111
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The six-bit binary field conversion can be done mathematically as well as with Table C.1.

The algorithm to convert a 6-bit binary field to the appropriate 8-bit valid IEC 61162-1 character
field is shown in Figure C.1 (see below). Similarly, an algorithm can also be used to convert the
valid IEC 61162-1 characters to the 6-bit binary values as shown in Figure C.2 (see below).

6-bit binary

T ES I‘IO
Binary <
101000
? /\

A 4 AN

O

T A
Val aracter
\> IEC 396/07

\ 4
ab
cg@te o valid IEC 61162-1 character

Considdg

000(¢

0011001
001100

000( i ha therefore add 00110000

001100(
001100

111010/is not less than 101000, therefore add 00111000

00111000
01110010 = 72, =1 (see Table 2)
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