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Internat 62-1 has been prepared by IEC technical commi
Maritime aV|at|on g i munication equipment and systems.

This se¢ and replaces the first edition published in 1995, and cons
technica part of IEC 61162 is closely aligned with NMEA 0183 version 2

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
DIGITAL INTERFACES -

Part 1: Single talker and multiple listeners
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of this standard is based upon the following documents:
FDIS Report on voting
80/240/FDIS 80/264/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annex C forms an integral part of this standard.

Annexes A and B are for information only.
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The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.
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INTRODUCTION

IEC TC 80 interface standards are developed with input from manufacturers, private and
government organisations and equipment operators. The information contained in this standard
is intended to meet the needs of users at the time of publication, but users must recognise that
as applications and technology change, interface standards must change as well. Users of this
document are advised to immediately inform the IEC of any perceived inadequacies in this
standard.

The following notes provide the background to changes introduced to the first edition of this
standard.

NOTE 1 [The sentences in IEC 61162-1.1995-TT which were indicated as '(l0 be furtn
been developed. The sentences involved are:

DSC - Digital selective calling (DSC) (see also DSE, DSI and DSR)

DTM — D4tum reference

developed)” have now

ASD — Autopilot system data has been deleted and renamed in line with IMO ¢€ D below.

NOTE 2 |New sentences have been added:

ACK Acknowledge alarm

ALR bet alarm state

DSE Fxpanded digital selective calling
DSI DSC transponder initiate

DSR DSC transponder response

GNS ENSS fix data

HMS Heading monitor set

HMR Heading monitor receive

HTC Heading/track control command
HTD Heading/track control data

MLA 5LONASS almanac data
MWD Vind direction and speed

TLB Target label
TXT Text transmission
NOTE 3

GXA - TH
NOTE 4

FSI, GBS
Details of

NOTE 5 a" has been added as a new last data field to specific gentences,

B, RMC, VTG, WCV and XTE.

namely A
The modq ipd| b Q been defined to include the following when used in the designated s¢ntences:
A = Auton
D = Diffe

E = Estimated (dead Teckoning) mode
M = Mandal inputymode
S = Simullatenode
N = Data potwvalid

NOTE 6 A note has been added to sentences APB, GLL, RMA, RMB, RMC and XTE (which contain a status field
“A") as follows:

“Note: the mode indicator field supplements the status field (field n), the status field shall be set to V = Invalid for
all values of mode indicator except for A = Autonomous and D = Differential.”

NOTE 7 A note has been added to all appropriate sentences to state that “the quality indicator, mode indicator,
operating mode and status fields shall not be null fields.”
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
DIGITAL INTERFACES -

Part 1: Single talker and multiple listeners

1 General

1.1 Scope

This paf aritime
electroni 2ted via
an appr

This stg alker to
one or such as
position 20to a
maximu idly than
one mes$

The elg gndwidth
applicat cations.
Since th hecking
capabili

For appli made to
IEC 611

Annex A ipns and
Internat ioh (LfU) recommendations to which this standard applies.

1.2 Noy

The follpw his text,
constituke proy . , dments
to, or revisi any~gf 'these publications do not apply. However, parties to agr¢gements
based ft of NEC 61162 are encouraged to investigate the possibility of applying the
most regent.editio the normative documents indicated below. For undated referenlces, the

latest edlition of the normative document referred to applies. Members of IEC and ISO naintain
registersof currently valid International standarads.

IEC 61162-2:1998, Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 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.493-9:1997, Digital selective-calling system for use in the maritime mobile service

ITU-R M.821-1:1997, Optional expansion of the digital selective-calling system for use in the
maritime mobile service
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ITU-R M.825-3:1998, Characteristics of a transponder system using digital selective calling
techniques for use with vessel traffic services and ship-to-ship identification

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

NMEA 0183:1998, National Marine Electronics Association (USA) — Standard for interfacing
marine electronic devices, version 2.30

RTCM:1998, RTCM (Radio Technical Commission for Maritime Services) SC-104
Recommended standards for differential GNSS (Global Navigation Satellite Systems) service,
version 2.2

IHO:1994, Special publication No. 60, User’s handbook on datum transfo tio hvolving
WGS 84

GLONAPBS:1995, Interface control document

Rockwe]l International Corporation ICD-GPS-200:1987, Navstar

GPS sppce segment/navigation user interface

1.3 Definitions

Commo shall be

interpre

For the

talker

any dev| haracter

listener
any dev

2 Man

Operatqg nded to

meet th

a) identification of the A and B signal lines;

b) the output drive capability as a talker;

c) a list of approved sentences, noting unused fields, proprietary sentences transmitted as a
talker and transmission interval for each sentence;

d) the load requirements as a listener;
e) a list of sentences and associated data fields that are required as a listener;
f) the current software and hardware revision if this is relevant to the interface;

g) an electrical description or schematic of the listener/talker input/output circuits citing actual
components and devices used, including connector type and part number;

h) the version number and date of update of the standard for which compliance is sought.
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3 Hardware specification

One talker and multiple listeners may be connected in parallel over an interconnecting wire.
The number of listeners depends on the output capability and input drive requirements of
individual devices.

3.1 Interconnecting wire

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

3.2 Copductor definitions

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

3.3 Elgctrical connections/shield requirements

All signgl line A connections are connected in parallel with_al and all
signal lipe B connections are connected in parallel with all gévic hields of
all listerjer cables should be connected to the talker chassj nnected

at each [listener.

3.4 Cohnector

No stahdard connector is specified eadily available con’l:mercial

connect for user identificatiop of the
connect

3.5 Eld

This sulpclause describge cs of transmitters and receivers.

3.5.1 S

The idlg n line A
with res

The act n line A
with res

It shoul voltage
input/output(requir provide

a logic ihvetrsion.

3.5.2 Talker drive circuits

No provision is made for more than a single talker to be connected to the bus. The drive circuit
used to provide the signal A and the return B shall meet, as a minimum, the requirements of
ITU-T X.27/V.11.

3.5.3 Listener receive circuits

Multiple listeners may be connected to a single talker. The listener receive circuit shall consist
of an opto-isolator and shall have protective circuits to limit current, reverse bias and power
dissipation at the opto-diode as shown in figure 1. Reference is made to example circuits
in7.2.
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The receive circuit shall be designed for operation with a minimum differential input voltage of
2,0 V 1) and shall not take more than 2,0 mA from the line at that voltage.

Fm—mmmmmm e - — -
—
O
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circuits \
Pt
AY4
T Opto-isolator
L e e e e e e e e e e e = -
Listener No. 2
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N 1/ =]
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g 1 |
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3.5.4 H
Within 3
line B, a
3.5.5 M

The ma
ground

For pro
devices
line and

4 Datg

Data is
2.1. The
by figurg

C 910/2000

, return

B circuit
n either

bnced in
ustrated

The following parameters are used:

— baud rate 4 800;
data bits 8 (D7 = 0), parity none;

stop bits 1.

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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po| Di| D2 | D3| D4 | D5 |D6 |D7 |

Data bits ‘

Stop bit

Start bit

IEC 911/2000

Eigllrn 2 — Data transmissionformat

5 Datg format protocol

5.1 Chpracters

All trangmitted data shall be interpreted as ASCII charactg gnificant bjt of the

eight-bif character shall always be transmitted as zero (D

5.1.1 Reserved characters

The reserved character set consists Q own in 6.1 (Table 1). These
characters are used for specific form c sentence and field dglimiting,
and excgpt for code delimiting, shall not

5.1.2 lid characters

The valld character sef cohsi intable ASEIl characters (HEX 20 to HEX 7E) except
those 2 heist /of the valid character set is given in 6.1
(Table 3).

ASCII v| BCMf > reserved characters” or “valid characters” are dgxcluded

When itlA QSO ommunicate an 8-bit character defined by ISO/IEC 8859-1 that is a
reserve able ) or not listed in Table 2 as a valid character (e.g. in a proprietary
sentenc

The reserved character “M (HEX 5E) is followed by two ASCIlI characters (0{9, A-F)
representing the HEX value of The charactler 1o be communicated. For exampie:

— to send heading as "127.5°", transmit “127.5 "F8";
— to send the reserved characters <CR><LF>, transmit “*OD"0A";

— to send the reserved character """, transmit “5E”.
5.1.4 Character symbols

When individual characters are used in this standard to define units of measurement, to
indicate the type of data field, type of sentence, etc. they shall be interpreted according to the
character symbol in 6.1 (Table 3).
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5.2 Fields

A field consists of a string of valid characters, or no characters (null field), located between two
appropriate delimiter characters.

5.2.1 Address field

An address field is the first field in a sentence and follows the "$" delimiter; it serves to define
the sentence. Characters within the address field are limited to digits and upper case letters.
The address field shall not be a null field. Only sentences with the following three types of
address fields shall be transmitted.

5.2.1.1 [Approvedaddress fietd

Approvdd address fields consist of five characters defined by this irst two
characters are the talker identifier, listed in 6.2 (Table 4). The talkey’identifi gdefine
the natyre of the data being transmitted.

EMmit the
receiver
ed, and
LPS are

Devices| that have the capability to transmit data from
appropr|ate talker identifier (e.g., a device with both a G
shall transmit GP when the position is GPS-based, LC

IN for i
combingd into a position fix).

Devices| capable of re-transmitting data fram gthe e the appropriate identifier
(e.g. GRS receivers transmitting heading data % 3 it $GPHCD unless the dompass
heading|is actually derived from the GPS signals).

The next three characters form the senten QN
of data.|A list of approved srmatte i
5.2.1.2 |Query addres
The qugry addr@e

transmission of a Sgeeifi

The firg * ¢r identifier of the device requesting data, the pext two
characte i br is the

ged to define the format and the type

juesting

5.2.1.3
The pr i by a
three-character manufacturer's mnemonic code, used to identify the talker issuing a prgprietary

sentenceNand any additional characters as required. A list of valid manufacturer's mhemonic
codes may be obtained from NMEA (see 5.3.3).

5.2.2 Data fields

Data fields in approved sentences follow a "," delimiter and contain valid characters (and code
delimiters “A”) in accordance with the formats illustrated in 6.2 (Table 6). Data fields in
proprietary sentences contain only valid characters and the delimiter characters “,” and “*”, but
are not defined by this standard.

Because of the presence of variable data fields and null fields, specific data fields shall only be
located within a sentence by observing the field delimiters ",". Therefore, it is essential for the
listener to locate fields by counting delimiters rather than counting the total number of
characters received from the start of the sentence.
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5.2.2.1 Variable length fields

Although some data fields are defined to have fixed length, many are of variable length in order
to allow devices to convey information and to provide data with more or less precision,
according to the capability or requirements of a particular device.

Variable length fields may be alphanumeric or numeric fields. Variable numeric fields may
contain a decimal point and may contain leading or trailing zeros.

5.2.2.2 Data field types

Data fields may be alpha, numeric, alphanumeric, variable length, fixed length or fixed/ variable
constant—with their
are swmmgrized in

(with a portionfixed-mtengthrwhite theremamder-varies)—Somefietds—ar
value dictated by a specific sentence definition. The allowable field ty
6.2 (Taljle 6).

5.2.2.3 |Null fields

d. Null fields
shall belused when the value is unreliable or not available.

For example, if heading information were not available Gleading
becausg a user cannot distinguish between "000"eanjs ading of
"000". However, a null field, with no characters s being
transmifted.

Null fielfls with their delimiters can hav pearance depending on where fthey are

located |n the sentence:

The ASCII NULL c¢hara

5.2.3 dhecksum field

A check
sentenc
exclusiy
betweer

cksum delimiter character "*". The checksum is the [ight-bit
ts) of all characters in the sentence, including "," dedlimiters,
$" and the "*" delimiters.

The he pal’ valtie of the most significant and least significant four bits of the fesult is
converted ta two ASCH characters (0-9, A-F) for transmission. The most significant chajacter is
transmillted first.

Examples of the checksum field are:

$GPGLL,5057.970,N,00146.110,E,142451,A*27 and
$GPVTG,089.0,T,,,15.2,N,,*7F .

5.3 Sentences

This subclause describes the general structure of sentences. Details of specific sentence
formats are found in 6.3. Some sentences may specify restrictions beyond the general
limitations given in this part of this standard. Such restrictions may include defining some fields
as fixed length, numeric or text only, required to be non-null, transmitted with a certain
frequency, etc.
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The maximum number of characters in a sentence shall be 82, consisting of a maximum of 79
characters between the starting delimiter "$" and the terminating delimiter <CR><LF>.

The minimum number of fields in a sentence is one (1). The first field shall be an address field
containing the identity of the talker and the sentence formatter which specifies the number of
data fields in the sentence, the type of data they contain and the order in which the data fields
are transmitted. The remaining portion of the sentence may contain zero or multiple data fields.

The maximum 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 sen
sentenc

5.3.1 D

Approve
Approve
not recq
NMEA

Electror

An appr|
ASCII
II$II
<addreqd

" <da1: field>]

["," <da
g <Che
<CR><ll

5.3.1.1

The foll

$aaccec,

ences begin with the sentence-starting delimiter character "$f and\gend
p-terminating delimiter <CR><LF>.

escription of approved sentences

s field>

field>]

cksum f@ field
\ pf sentence

vith the

andard.
tences,
isted in
Marine

ASC Description
"$" 24 Start of sentence: starting delimiter
aaccc Address field: 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.

2C 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.
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c---C 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

e 2A 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.

hh Checksum field: the absolute value calculated by exclusive-
OR'INg the eight data bits (no start bits 0f St of each
character in the sentence between, but g and "*".
The hexadecimal value of the mo d least
significant four bits of the result aré ASCII
characters (0-9, A-F) for transmissioq. c '}nificant
character is transmitted first. The Check i i iled in all
cases.

<CR><lF> 0D 0A End of sentence: sentengé
5.3.2 Query sentences
Query gentences are intended to requ 0’be transmitted in a|form of
two-way communication. The use of que at the listener shall have the
capability of being a talker with its own
The apgroved query senten

ASCII

II$II

<ad>

<ag> er identifier for device from which data is being requegted

"Q" query character, identifies query address

data field delimiter

<ccc> approved sentence tormatter of data being requested

gt

<checksum field>

<CR><LF> 0D 0OA

checksum field

end of sentence

5.3.2.1 Reply to query sentence

The reply to a query sentence is the approved sentence that was requested. The use of query
sentences requires cooperation between the devices that are interconnected. A reply to a query
sentence is not mandatory and there is no specified time delay between the receipt of a query

and the

reply.
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5.3.3 Proprietary sentences

These are sentences not included within this standard; these provide a means for
manufacturers to use the sentence structure definitions of this standard to transfer 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.

The manufacturers' reference list of mnemonic codes is a componegt of t equivalent
specifichtion NMEA 0183. 2)

A proprietary sentence contains, in the order shown, the following™eler

ASCII HEX Description

"$" 24 start of sentence

"p 50

<aaap code (The NMEA sefretariat

reference list which comprisgs codes
% adopted by NMEA)

[<valld characters,"”" ahd

"*"<checksum field
<CR; 0:0

Proprietary sentelRces i ecksums and conform to requirements limitind overall

sentenc| s.data fields shall contain only valid characters but may| include
“A"and anufacturer’'s data. Details of proprietary data fields|are not
included is\stardard and need not be submitted for approval. However, it is requjred that
such se 2 ished in the manufacturer's manuals for reference.

5.3.4 V|

Approvet SermencTes, qUery SEMENTES and proprietary Semnternces are the omny vatidSentences.
Sentences of any other form are non-valid and shall not be transmitted on the bus.

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: +1-252-638-4885
PO Box 3435 e-mail: nmea@coastalnet.com
New Bern, NC 28564-3435 web site http://www.nmea.org

USA.
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5.3.5 Sentence transmission timing

Frequency of sentence transmission when specified shall be in accordance with the approved
sentence definitions (see 6.3). When not specified, the rate shall be consistent with the 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.

5.3.6 Additions to approved sentences

In order y modify
existing ecksum
delimite entence
by recognition of "<CR><LF>" and "*" rather than by counting field ecksum
value shall be computed on all received characters between, and "*"

whetherfor not the listener recognizes all fields.

6 Datg content
6.1 Chpracter definitions
ASCIl HEX DEC Description

<CR> 0D 13 Carriage return
<LF> Line feed — End

S — ==

ters
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Table 2 — Valid characters

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

" 22 34 B 42 66 b

# 23 35 C 43 67 c

Reserved 24 36 D 44 68 d

% 25 37 E 45 69 e

& 26 38 F 46 70 f

' 27 39 G 47 71 g

( 28 40 H 48 72 h

) 29 41 | 49 73 i

Reservgd 2A 42 J 4A 74 j

+ 2B 43 K 4B 75 k

Reservdgd 2C 44 L 4C 76 |

- 2D 45 M 4D 77 m

. 2E 46 N 4E 78 n

/ 2F 47 (0] 4F 79 0]

0 30 48 P 50 80 )

1 31 49 Q 51 81 v

2 32 50 R 52 82

3 33 51 S

4 34 52 T

5 35 53 ] 75 117
6 36 54 \Y 76 118
7 37 55 w 77 119
8 38 56 X X 78 120
9 39 57 Y y 79 121
: 3A 58 Z z T7A 122
; 3B 59 { 7B 123
< 3C 60 0 7C 124
= 3D 61 } 7D 125
> 3E 6 Reserved 7E 126
? 3F Reserved 7F 127
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Table 3 — Character symbol

Status symbol; Yes; Data valid; Warning flag clear; Auto; Ampere
Alphabet character variable A through Z or a through z
Bar (pressure, 1 000 mb = 100 kPa(Pascal(Pa))),Bottom
Celsius (Degrees); Course-up

Valid character; Calculating

Degrees (of arc)

Error; East; Engine

Fathoms (1 fathom equals 1,828 766 m)

Feet (1 foot equals 0,304 79 m)

Great circle; Green

Good

Compass heading; Head-up; Hertz; Humidity
Hours; HEX number

nches (1 inch equals 0,0254 m)

nput operation completed

Kilometres; km/h

ilograms

| eft; Local; Lost target

| atitude; Litres; I/s

Metres; m/s; Magnetic; Manual; Cubic metres
Minutes; message

Nautical miles; Knots; North; North-up; New
Numeral; address

pressure)
Puery; Target-being-acquired

South; Statute mile

Seconds

[ime difference; Trie
[est

Dead reckaqing

Sign, if n@ -

Data invalid; Moy
Vest; Wate

Numeric @

_ongitude

PM)
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6.2 Field definitions

Table 4 — Talker identifier mnemonics

Talker device Identifier
Heading/track controller (autopilot) general *AG
magnetic AP
Automatic identification system Al
Communications: digital selective calling (DSC) *CD
data receiver CR
satellite *CS
radio-telephone (MF/HF) *CT

radio-telephone (VHF)

scanning receiver
DECCA|navigator

Directiop finder

Electrorjic chart systems (ECS)

Electronic chart display and information system (ECDIS)
Emergepcy position indicating radio beacon (EPIRB)
Engine foom monitoring systems

Global gositioning system (GPS)

GLONAES receiver

Global njavigation satellite system (GNSS)

Headind sensors: compass, magneji
gyro, north see
gyro, non-north se
Integrated instrumentation
Integrated navigation
LORAN] LORAN-C
Proprietary code
Radar and/or radar plotting
Soundef, depth

Electror]ic positioning ¢
Sounde ,scanniqi >
Turn rate indicato

*TI

Velocity| sensors: *VD
VM
vwW

Voyage VR
Transducg YX
Timeke¢ ate: atomic clock ZA
Wohometer ZC

) ZQ

radio update yAY)

W eathef idstruments WiI

Designated in this standard for use with IMO maritime electronic devices. This is the minimum requirement for
equipment that is required by IMO in the SOLAS Convention (1974, as amended).
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Table 5 — Approved sentence formatters

Formatter Meaning

AAM Waypoint arrival alarm

ACK Acknowledgement alarm

ALM GPS almanac data

ALR Set alarm state

APB Heading/track controller (Autopilot) sentence B
BEC Bearing and distance to waypoint, dead reckoning
BOD Bearing, origin to destination

BWC Bearing and distance to waypoint

BWRR Bearing and distance to waypoint, rhumb line

BWW Bearing, waypoint to waypoint

DB Depth below transducer
DC DECCA position
DP Depth

Digital selective calling information
Expanded digital selective calling
DSC transponder initialise

DSC transponder response

Datum reference
Frequency set information
GNSS Satellite faalt deteg

HTD
LCD signal data
MLAE ass almanac data

MS SK receiver interface

MSE SK receiver signal status

MT Water temperature

MWD Wind direction and speed

MWV Wind speed and angle

OSsD Own ship data

RMA Recommended minimum specific LORAN-C data
RMB Recommended minimum navigation information
RMC Recommended minimum specific GNSS data
ROT Rate of turn

RPM Revolutions

RSA Rudder sensor angle

RSD Radar system data

RTE Routes

SFI Scanning frequency information

STN Multiple data ID

TLB Target label

TLL Target latitude and longitude

TT™M Tracked target message
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TXT Text transmission

VBW Dual ground/water speed

VDR Set and drift

VHW Water speed and heading

VLW Distance travelled through the water

VPW Speed, measured parallel to wind

VTG Course over ground and ground speed

WCV Waypoint closure velocity

WNC Distance, waypoint to waypoint

WPL Waypoint location

XDR Transducer measurements

XTE Cross-track error, measured

XTR Cross-track error, dead reckoning

ZDA Time and date

ZDL Time and distance to variable point

ZFO UTC and time from origin waypoint

ZTG6 UTC and time to destination waypoint
Table 6 — Field type summar

Field type Symbol Definition

Speciallformat fields

Status A

Latitude Il

9,

Longitudle

wtés and decimal — two fixed digits of degrees,
digits of minutes and a variable number [of digits
decimal fraction of minutes. Leading zeros| always

ed for degrees and minutes to maintain fixed length.
decimal point and associated decimal fracfion are
ptional if full resolution is not required.

y- Fixed/variable length field:

degrees/minutes and decimal — three fixed digits of
degrees, two fixed digits of minutes and a variable|number
of digits for decimal fraction of minutes. Leading zeros

always included for degrees and minutes to maintain fixed
Inngth The decimal Ir\nin’r and associated decimall fraction

are optional if full resolution is not required.

Time hhmmss.ss  Fixed/variable length field:

hours/minutes/seconds and decimal — two fixed digits of
hours, two fixed digits of minutes, two fixed digits of
seconds and a variable number of digits for decimal
fraction of seconds. Leading zeros always included for
hours, minutes and seconds to maintain fixed length.
The decimal point and associated decimal fraction are
optional if full resolution is not required.
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Defined field Some fields are specified to contain pre-defined constants,
most often alpha characters. Such a field is indicated in
this standard by the presence of one or more valid
characters.

Excluded from the list of allowable characters are the
following which are used to indicate field types within this

standard: "A", "a", "c", "hh", "hhmmss.ss", "lILI", "x",
"yYyyyy.yy".

Numeric value fields

ptional
nt and
lution is

Variablgmmumbers—xx

Fixed HEX field hh-
Information fields

Variablg text c--C

Fixed alpha field aa- lower-cas¢ alpha

Fixed niimber field xx-

Fixed teixt field cc-

NOTE 1 |Spaces shall only be

NOTE 2 |A negative sign '
increases|the specified size

NOTE 3 |Units of e fig
of measute is indicated

6.3 Ap

Lised, this

ecific unit

General se information:

* {mnern

1 paragraph}

h|
“J

I_{fleld descriptions}

start of sentence and talker ID

AAM — Waypoint arrival alarm

Status of arrival (entering the arrival circle, or passing the perpendicular of the course line) at
waypoint c--c.

Designated in this standard for use with IMO marine electronic devices as required by IMO in the SOLAS
Convention (1974, as amended).
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$--AAM, A, AXx.X, N, c--c*hh<CR><LF>

L|— Waypoint ID
Units of radius, nautical miles

Arrival circle radius
Status: A = perpendicular passed at waypoint; V = not passed
Status: A = arrival circle entered; V = not entered

ACK — Acknowledge alarm

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

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

I_ Local alarm number (identifier) [identification nu rmySourge]

ALM — GPS almanac data

Containg GPS week number, satellite health and the comptete a sJdata)for one patellite.
Multiplel messages may be transmitted, one for each ¢ coristellation) up to a
maximum of 32 messages.

$--ALM, [x.X, X.X, XX, X.X, hh, hhhh, hh, hhhbh, hhhh,

root of semi-major
(see note 3)
ADOT, rate of right

ence time (see note 3)
e note 3)
-24 of each almanac page (see note 2)

..hhhhhH

Checksum
as1,clock parameter (see note 3)
aso, Cclock parameter (see note 3)
Mg mean anomaly (see note 3)
OMEGA, longitude of ascension node (see note 3)
— (OMEGA), argument of perigee (see note 3)

(from ICD-GPS-200, revision B (see annex A))

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 shall not be reset to zero when the 10-bit GPS week number rolls back to zero every 19,6 years. This
value must 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 must be expanded by
the GPS receiver to give a full Extended Week Number. Furthermore, care must 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*thh<CR><LF>

’ | Alarm’s description text
Alarm’s acknowledge state, A = acknowledged
V = unacknowledged
Alarm condition (A = threshold exceeded, V = not exceeded)

Local alarm number (identifier) [identification number of alarm source]
Time of alarm condition change, UTC

APB — Heading/Track controller (autopilot) sentence B
Commo ' lagy status,
Cross-tr j tination,
continud steer to
destinatjon waypoint for the active navigation leg of the jougrie
$--APB,
ion
V = LORAN-C cycle lock warning flag (see ngte 2)
ORAN-C blink or SNR warning (see note 2)
erakwarning flag for other navigation systems when a
is not available
NOTE 1
A = Auton
D = Differfential mode
E = Estimated(dead reckoning) mode

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 shall be set to V = invalid for all values of Mode Indicator except for A = Autonomous and
D = Differential. The positioning system Mode Indicator shall not be null fields.
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BEC - Bearing 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, llILIl, a, yyyyy.yy, a, x.x, T, x.X, M, x.x, N, c--c*hh<CR><LF>

Bearing, degrees true
Waypoint longitude, E/W

L Waypoint ID
Distance, nautical miles
Bearing, degrees magnetic

— Waypointfatitode, NS
UTC of observation

BOD - [Bearing origin to destination

Bearing| angle of the line, calculated at the origin waypgi
waypoint from the origin waypoint for the active navigation k&

$--BOD,|x.X, T, X.X, M, ¢c--c, c--c*hh<CR><LF>

\,— Destjr

Bearing, dey
Bearing, degrees true

BWC — [Bearing and distay

BWR — [Bearing and distanceNo waypusint

Time (UTC) and

stination

present

positionf $--BWR :N| ] the rhumb line from present position rather than

along thie great cir

$--BW(C, hh
$--BWR)}, hh

y.VY, a, X.X, T, x.x, M, x.x, N, c--c, a*hh<CR><LF>

\— Mode indic
Waypoint ID
Distance, nautical m

(see note 1)

ator

les

Bearing, degrees true
Waypoint longitude, E/W
Waypoint latitude, N/S

UTC of observation

NOTE 1 Positioning system Mode indicator
A = Autonomous mode

D = Differential mode

E = Estimated (dead reckoning) mode

M = Manual input mode

S = Simulator mode

N = Data not valid

The Mode indicator field shall not be a null field.

Bearing, degrees magnetic
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BWW — Bearing waypoint to waypoint

Bearing angle of the line, between the TO and the FROM waypoints, calculated at the FROM
waypoint for any two arbitrary waypoints.

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

FROM waypoint ID
TO waypoint ID

Bearmg degrees magnetic
Bearing, degrees true

DBT — Pepth below transducer

Water depth referenced to the transducer.

$--DBT, x.x, f, Xx.X, M, X.X, F*hh<CR><LF>

l I — Water depth, fathoms

Water depth, m
Water depth, feet

DCN — [DECCA position

Status gnd lines-of-position for a specified

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

|—Fix data basis (see pote)

Position uncertainty, n. miles
Purple-line navigation use

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

U
\\ > A =Valid V = Data not valid
> Red-line navigation use

N\ \ Purple
Green

A = Valid V = Data not valid
Status: Red-master line, A = Valid V = Data not valid
Red line of position (LOP)
;ed zone identifier, number-letter
~—— DECCA chain identifier

()

, X.

"N

A\

Q
&

2,
2 L L

R

\
<\

™~
Ry
N

NOTE Fix data basis:
1 = Normal pattern
2 = Lane identification pattern

3 = Lane identification transmissions
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*DPT — Depth

IMO Resolution A.224 (VII). Water depth relative to the transducer and offset of the measuring
transducer. Positive offset numbers provide the distance from the transducer to the waterline.
Negative offset numbers provide the distance from the transducer to the part of the keel of
interest.

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

N Ii Maximum range scale in use

Offset from transducer, in metres (see notes 1 and 2)
Water depth relative to the transducer, in metres

NOTE 1 |“positive” = distance from transducer to water line; “-“ = distance from trans

NOTE 2 |For IEC applications the offset shall always be applied so as to provide déptf i 5

*DSC —|Digital selective calling information

This sentence is used to receive a call from or provide da g digital

selective calling in accordance with ITU-R M.493-9.

$ --DSC XX, XXXXXXXXXX, XX, XK, XK, XX, XX XKXXXKXXXK, XX, 3

‘ b note 1)
dnowledgement (see note 2)
e of distress (see notes 3 and 4)
of shlp in distress (see notes 3 and 5)
—< Time ote 6) or Tel. No. (see note 7)
e Po (see\noté 8) or Channel/Frequency (see Mote 9)
q N Rype of Semmuynriication (see notes 4 and 11)
or Setand TeJecommand (see note 4)
\va atyre ok DIStréss (see notes 4 and 10)
oNEirst Telecommand (see note 4)
‘ : see’note 4)
ot€ 4)
NOTE 1 Asion_ingi null otherwise. When set to “E” this sentence is followed by|the DSC
Expansio \ Vi ervening sentences, as the next transmitted or received sentence.
NOTE 2
R = Ackn
B = Ackn
S = Neithgr {end’of sequé&nce)
NOTE 3 “For—Distress Ab:’\IIUVV:CdyCIIICIIt, Dtstress Rc=ay ard—Distress Rc=ay A\.,'r\uuvﬁcdgculcut calts 0I’1|y, null

otherwise.
NOTE 4 Use two least-significant digits of symbol codes in ITU-R M.493-9, Table 3.

NOTE 5 Maritime Mobile Service ldentifier (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.493-9, paragraph 5.3 and Figure 6.

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.493-9 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 ITU-R M.493-9 paragraph
8.1.2
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NOTE 9 Frequency or channel, six or twelve digits, coded in accordance with ITU-R M.493-9, Table 13.
NOTE 10 Distress calls only.
NOTE 11 Distress, Distress Acknowledgement, Distress Relay and Distress Relay Acknowledgement calls only.

DSE - Expanded Digital selective calling

This sentence immediately follows, without intervening sentences or characters, $--DSC,
$--DSI or $--DSR when the DSC expansion field in these sentences is set to “E”. It is used to
provide data to or receive DSC expansion data from a radiotelephone using Digital selective
calling in accordance with ITU-R M.821-1.

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

L Data set ‘n’ (see ngtes 1 and 2)
Additional data sets (see not a )
Data set ‘1’ (see notes 1 and 2)
Vessel MMSI (see note 3)
Query/reply flag (see note 4)
Message number (see note 5)
Total number of messages (see note 5)

NOTE 1 |Data sets consist of two fields. The first field is the code field: ‘ ignificant digits jpf symbol
codes in JTU-R M.821-1, Table 1. The second field is the data f|e|. itiona oPmation required|by ITU-R

M.821-1, |null otherwise. The digits appearing in these fields § dnds as specified |by ITU-R
M.821-1 except for commands, the two least signifi i U-R M.821-1 are prgceded by
ASCII “C"l (HEX 43). A variable number of datg S 2 {ields ape popfequired for unused dafa sets.

NOTE 2 |ASCII characters are used to describe\ext } e‘ant\port of/call), not symbols of ITU-R M.821-1,
Table 2. When <,> (Comma, HEX 2C - a reserved tharacter)N Apostrophe, HEX 27) is subs{ituted.

NOTE 3 [ldentical to the address field in the a sl or $--DSR sentence.

NOTE 4 1Q” = Query. A device is efds filled as desired, all data fields ndll
R” = Reply. A device | expanded data, in response to a query
1A” = Automatic. A|deyice } 1 atae ically, not in response to a query request.

NOTE 5 |The number of data s Y et smission of multiple messages all containing identical field
formats. The first fici X : gSsages, minimum value = 1. The second field ideptifies the

order of this messags alue = 1. For efficiency, it is recommended that nul| fields be
used in tHe additional sep changed from the first sentence.

DSI-D
This semtenc G data to a radiotelephone for use in making calls usinp Digital

selectiv
Expansion indicator (see note 1)
Command set ‘n’ —|—|

$--D S, XPEXKXIXXKXKK XXX XK, XXXXKXXKXXXKXXXXXXXXXX XX, C-=C,.....,XX,C--C,a*hh<CR><LF>

[ Command sets (see

notes 2 and 3)
Command set ‘1’

Geographical area, 0,01 min (see note 4)

Vessel type (see note 4)
Vessel course, degrees true (see note 4)
Vessel MMSI (see note 5)
Message number (see note 6)

Total number of messages (see note 6)

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 transmitted sentence.

NOTE 2 Command Sets consist of two fields. The first field is the two least significant digits of symbol codes in
ITU-R M.825-3, Table 4, the second field is the additional information required by ITU-R M.825-3, null otherwise. A
variable number of command sets are allowed, null fields are not required for unused command sets.
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NOTE 3 ASCII characters are used to describe station name and port of call, not symbols of ITU-R M.825-3,
Table 1. When <,> (Comma, HEX2C - a reserved character) is needed, <'> (Apostrophe, HEX 27) is substituted.

NOTE 4 All vessels in a geographic area or vessels of a specific type or on a specific course in that area, may be
addressed. Code in accordance with ITU-R M.825-3, paragraph 5 and Table 3. These fields shall be null when the
MMSI of an individual station is used.

NOTE 5 Maritime Mobile Service Identifiers (MMSI) for the individual station to be called. For a nine-digit MMSI “0”
shall be added as the tenth digit. This field is null when addressing ships by area. Information relevant to the

voyage of

a ship may be provided by using the own ship MMSI together with the following command sets:

00, followed by the second digit of other ships in ITU-R M.825-3, Table 3 (status).
05, followed by a null second field (entering VTS).

07, followed by a null second field (leaving VTS).

14, followed by a second field beginning “00” or “01” as described in paragraph 8.1.5 of ITU-R M.825-3

(destination).

21, followed by a second field containing the next port of call.
23, followed by the araugnt as described I paragrapn 8.1.10 of ITU-R M.825-3.
NOTE 6 |The number of data sets may require the transmission of multiple messages/a tical field
formats. The first field specifies the total number of messages, minimum value = 1. i ideptifies the
order of this message (message number), minimum value = 1. For efficiency it is 3 fields be
used in the additional sentences when the data is unchanged from the first sentence
DSR - DSC transponder response
This sentence is used to receive data from a radiotelephoke alling in
accordance with ITU-R M.825-3.
$--DSR,K, X, XXXXXXXXXX,XX,C--C,

—— Total numbehof
NOTE 1 |Expansion indicator = PXpansion
sentence [$--DSE, W‘Ia inte i
NOTE 2 5 ields\Fhe firs\field is the two least significant digits of symbol codeg in ITU-R
M.825-3, e o Ti is thenadditional information required by ITU-R M.825-3, null otherwise. A
variable n jelds are not required for unused data sets.
NOTE 3 destribe station name and port of call, not symbols of ITU-R| M.825-3,
Table 1.\ a reserved character) is needed, <'> (Apostrophe, HEX 27) is substituted.
NOTE 4 tifier (MMSI) of the station responding. For a nine digit MMSI “Of" shall be
added as ft
NOTE 5 ts may require the transmission of multiple messages all containing ideftical field
formats. T egifies the total number of messages, minimum value = 1. The second field ideptifies the
order of this méssageN(megSage number), minimum value = 1. For efficiency, it is recommended that nul| fields be
used in the @dditional seiences when the data is unchanged from the first sentence.
*DTM Datum reference

Local geodetic datum and datum offsets from a reference datum. This sentence is used to
define the datum to which a position location, and geographic locations in subsequent
sentences, are referenced. Latitude, longitude and altitude offsets from the reference datum,

and the

selection of the reference datum, are also provided.

Cautionary notes: The datum sentence should be transmitted immediately prior to every
positional sentence (e.g. GLL, BWC, WPL) which is referenced to a datum other than

WGS84

, the datum recommended by IMO.

For all datums the DTM sentence should be transmitted prior to any datum change and

periodic

ally at intervals of not greater than 30 s.
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$--DTM,ccc,a,x.X,a,X.X,a, X.X,ccc*hh<CR><LF>

I Reference datum WGS84 = W84
Altitude offset, m (see note 3) WGS72 =W72
Lon offset, min, E/W (see note 3) SGS85 =S85
Lat offset, min, N/S (see note 3) PE90 = P90
Local datum subdivision code (see note 2)
Local datum: WGS84 = W84
(see note 1) WGS72 =W72
SGS85 =S85
PE90 =P90

User defined = 999
| IHO datum code (see note 4)

NOTE 1 [Three character alpha code for local datum. If not one of the listed earth-ce
defined datums, use IHO datum code from International Hydrographic Organisation P\
and C. NJll field if unknown.

NOTE 2 | One character subdivision datum code when available or user defi
defined d@tums, null field otherwise. Subdivision character from IHO Publicatign S-

NOTE 3 |Latitude and longitude offsets are positive numbers, the altityde offset
with posifion: position in the local datum is offset from the position™N
indicated

NOTE 4 |Users should be aware that chart transformation
positionallerrors when applied to chart data.

*FSI — Hrequency set information

This septence is used to set frequenfy, mode\o
a radiotglephone; to read out freque cie@nd

commanmnds.
$--FSI, XXXXXX, xxxxxx,cm\R> LF&
| Pawer level, 0 = standby,

1 = lowest,
9 = highest
of operation (see note 1)
egliency (see notes 2 and 3)
guency (see notes 2 and 3)

telephone
= J3E| telephone

= H3H, telephone

O for user
endices B

for user

N
L.

s change
directions

bignificant

level of
setting

= F1B/JZB FET NBDP, telexrieleprinter

F1B/J2B ARQ NBDP, telex/teleprinter

= F1B/J2B, receive only, teleprinter/DSC
= F1B/J2B, teleprinter/DSC

= AlA Morse, tape recorder

= AlA Morse, morse key/head set

= F1C/F2C/F3C, facsimile machine

null for no information.

d
e
m
0
q
s
t
w
X
{
O

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 shall be null.


https://iecnorm.com/api/?name=02a48f50d0f9577cba673020b79833c9

61162-1 © IEC:2000(E) —31-

GBS — GNSS satellite fault detection

This message is used to support receiver autonomous integrity monitoring (RAIM). Given that a
GNSS receiver is tracking enough satellites to perform integrity checks of the positioning
quality of the position solution, a message is needed to report the output of this process to
other systems to advise the system user. With the RAIM in the GNSS receiver, the receiver can
isolate faults to individual satellites and not use them in its position and velocity calculations.
Also, the GNSS receiver can still track the satellite and easily judge when it is back within
tolerance.

This message shall be used for reporting this RAIM information. To perform this integrity
function, the GPS recelver must have at Ieast two observables in addition to the minimum

required—for—navigatic orms ese observak ake the fg of gelditional redundant
satellitep.

If only GPS, GLONASS, etc. is used for the reported position solutig ' GP,GL,
etc. and the errors pertain to the individual system. If satellites fra ' qre used

to obtain the reported position solution, the talker ID is GN
combined solution.

$--GBS, |hhmmss.ss, X.X, X.X, X.X, XX, X.X, X.X, X.X *hh <CR>

satellite

1%

Ely

ite

NOTE 1

NOTE 2 onfusion caused by repetition of satellite ID numbers when using
multiple | has been adopted:

a) GPS§ i 8 i iffed<byNheinNRRN fAumbers, which range from 1 to 32.

b) The V] gyste 2 bers 33 — 64 to identify its satellites.

c) Then are xeserved for GLONASS satellites. GLONASS satellites are identified by 64f satellite
slot numbérs. N mbers are 1 through 24 for the full GLONASS constellation of 24 satellites, thuf giving a
range of § R 88 bers 89 through 96 are available if slot numbers above 24 are allocated {o on-orbit

spares.
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GGA — Global positioning system (GPS) fix data

Time, 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 separation,m

Geoidal separation (see note 3)

Units of antenna altitude, m
Antenna altitude above/below
mean sea level (geoid)

Horizontal dilution of precision —I

$--GGA,|hhmmss.ss, llILIL, a, yyyyy.yy, a, X, XX, X.X, X.X, M, x.x, M, x.X, xxxx*hh

L Number of satelljté Yy
be different from in Vi
GPS qualityinci ,
Longitude E/W
Latitude N/S

UTC of position

NOTE 1 |GPS quality indicator:

0 = fix no{ available or invalid
1 = GPS §PS mode, fix valid
2 = differgntial GPS, SPS mode, fix valid
3 = GPS PPS mode, fix valid

4 = Real Time Kinematic. Satellite system used ip-R { i ers
5 = Float RTK. Satellite system used in RTK mqde with float :

6 = Estimpted (dead reckoning) mode
7 = Manugl input mode
8 = Simulptor mode

The GPS |Quality Indicator shall not
NOTE 2 [Time in seconds §i

NOTE 3 | Geoidal s gtion. d 8 the WGS-84 earth ellipsoid surface and mean |sea level
(geoid) syrface, “ — “ s aw the WGS-84 ellipsoid surface.

GLC —(

LORAN ifference (TD) lines of position for present vessel posifion.

’ |—Signal status in order of prigrity:

TD5 (see note 2)(B = blink|warning
TD4 (see note 2) [C = cyclg warning
TD3(see note 2) S =SNR warning
TD2 (see note 2) A = Valid
TD1 (see note 2)

Master TOA microseconds (see note 1)
GRY, in tens of microseconds

$--GLG

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, llILIl, 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 = Autorfomous

D = Differential

E = Estimated (dead reckoning)
M = Manual input

S = Simullator

N = Data pot valid

NOTE 2 |The Mode Indicator field supplements the Status field (field 6).
for all values of Operating Mode except for A = Autonomous and
indicator aind Status fields shall not be null fields.

he Stafys fielthshallbe set to | = invalid
ntial. The positioning system Mode

GNS — GNSS fix data

Fix datg for single or combined satellite na t{on {SS). This sentence proyides fix
data for|GPS, GLONASS, possible futyfre satellite sy 1S and systems combining thege. This

sentencp could be used with the talker\identifisation O P for GPS, GL for GLONASS| GN for
GNSS ¢ombined system : ure identifiers. Some fields may be null fields for

systemg, as wel of the satellite systems, then separate $GPGNS,
$GLGNS, etc. mes to report the data calculated from the individual
systemd.

If a GNES receivek is gapablessi ANEx of producing a position using combined |satellite
ias

If a GN$ verN se more than one satellite system, but for some reasop one or
more of 9 Qt gdailable, then it may continue to report the positior)s using
$GNGN he*mode indicator to show which satellite systems are being used.

Age of differential data (see note 2)
Geoidal separation, m (see note 4)
Antenna altitude, m,
re:mean-sea-level (geoid) ‘

$-- GNS, hhmmss.ss, llILII, a, yyyyy.yy, &, 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

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.
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The characters shall 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 integers.
E = Estimated (dead reckoning) Mode.

M = Manual Input Mode.

S = Simulator Mode.

The Mode indicator shall 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 are used in differe
differentigl data” and “Differential reference station ID” fields shall be null. In this case, the
and “Diffdrential reference station ID” fields shall be provided in following GNS message
etc. Thesg following GNS messages shall have the latitude, N/S, longitude, E/W, alti
and HDOP fields null. This indicates to the listener that the field is supporting a
the same|time tag. The “Number of satellites” field may be used in these following
of satellites used from that satellite system.

Example:| A combined GPS/GLONASS receiver using only GPS differential correctiQQs
sentence [sent:

$GNGNS|122310.2,3722.425671,N,12258.856215,W,DA,14,0.9,1005-5

Example:|A combined GPS/GLONASS receiver using both GPS/differenti
correctiorls may have the following three GNS sentences sent inla group:

$GNGNSJ122310.2,3722.425671,N,12258.856215,W,DD, 14
$GPGNSJ122310.2,,,,,,7,,,,5.2,23*4AD<CR
$GLGNS,L22310.2,,,,,,7,,,,3.0,23*55<CR>
The Diffejential Reference station ID may be thg
b) Age df Differential Data

For GPS ({ifferential data :
RTCM S¢104 Type 1 corr
SC104 Type 9 corrections
most recdnt corrections for the s | ad. iedd when Differential GPS is not used.

the most recent Type 1 correction. Whi
ith Type 1 corrections, the age is the aver

For GLONASS diffegéntia C Thi i age age of the most recent differential correctio

When only RTCM S

RTCM S( S ¢ fy, or in combination with Type 31 corrections, the §
average d 4 BCtion afellites used. Null field when differential GLONASS is not
NOTE 3 5 atelfites (GPS, GLONASS and any future satellites) used in com
solution r e €

NOTE 4 8 difference between the earth eIhpsond surface and mean-sea-lev|
surface dpfines : efe ence datum used |n the position solution, “-” = mean-sea-level surface belo

surface. The

1, the age is that of the most recent Type 31 correct

e “Age of
htial data”
bf GP,GL,
on, mode
sage with
8 number

ving GNS

ifferential

Vhen only
en RTCM
hge of the

s in use.
on. When
ge is the
used.

buting the

Pl (geoid)
ellipsoid
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GRS — GNSS range residuals

This message 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 message. 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 messages to be sent.

If only GPS, GLONASS, etc. is used for the reported position solution
etc. an the range residuals pertain to the individual system. If F

GPS satellites, another with the GLONASS satellites, etc. Eac

have tajker ID “GN”, to indicate that the satellites are used\i
importa
GLONAPB
differen
$--GRS
ion (see
satellite ID (see note 3) numberg in GSA.
A and GSV are generally required| Null for
duals were used to calculate the position given in
atiching GGA or GNS sentence
duals were re-computed after the GGA or GNS
position was computed
GA or GNS fix associated with this sentence
NOTE 1 sidua +99,9 m, then the decimal part is dropped, resulting in an integgr (-103,7
becomes § is fi i
NOTE 2 |Tk S8 yq of the range residual is determined by the order of parameters used in the calculation.
The expe S W range residual = calculated range — measured range.
NOTE 3 tiple GRS messages are being sent, their order of transmission must match thgq order of
corresporlding, 'GSA me3sdges. Listeners shall keep track of pairs of GSA and GRS sentences and discard data if
pairs are |neomiplete.
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GSA — GNSS DOP and active satellites

GNSS receiver operating mode, satellites used in the navigation solution reported by the GGA
or GNS sentences, and DOP values. If only GPS, GLONASS, etc. is used for the reported
position solution, the talker ID is GP, GL, etc. and the DOP values pertain to the individual
system. If GPS, GLONASS, etc. are combined to obtain the reported position solution; multiple
GSA messages are produced, one with the GPS satellites, another with the GLONASS
satellites, etc. Each of these GSA messages shall have talker ID GN, to'indicate that the
satellites are used in a combined solution and each shall have the PDOP, HDOP and VDOP for
the combined satellites used in the position.

$--GSA, a, X, XX, XX, XX, XX,XX,XX,XX, XX, XX,XX,XX,XX,X.X,X.X,X.Xx*hh<CR><LF>

t —— PDOP
ID numbers (see note 1) of satellif€s™
Mode: 1 = fix not available, 2 =2 D, 3= 3\D
— Mode: M = manual, forced to operate in 2D _0r 3
A = automatic, allowed to automati

NOTE Shtellite ID numbers. To avoid possible confusion caus¢d b igr hen using
multiple sjtellite systems, the following convention has been adg \:

a) GPS datellites are identified by their PRN num
b) The WAAS system has reserved numbers 3

c) The npmbers 65 — 96 are reserved for GLONASS satellifes. SLONA 3 i i ifi + satellite
slot néimbers. The slot numbers are 1 throug e fOM S i ites, thus giving
a range of 65 through 88. The numbers 89(thro ayai i ocated to
on-orhit spares.

GST - GNSS pseudorange nois

This message i (RAIM).
Pseudofange m@ order to
give statistical me , etc. is
used foll the reported\p brtain to

the individual system. atelli i i position
solution| the tg

$--GST, SS. \ . X, X.X, X.X, X.X, X.x*hh<CR><LF>
NS I—Standard deviation of altitude error, ()

\/ Standard deviation of longitude error, (m)
Standard deviation of latitude error, (m)

Orientation of semi-major axis of error ellipse
(degrees from true north)
Standard deviation of semi-minor axis of error ellipse (m)

L Standard deviation of semi-major axis of error ellipse, (m)

— RMS value of the standard deviation of the range inputs to the
navigation process. Range inputs include pseudoranges and DGPS
corrections

— UTC time of the GGA or GNS fix associated with this sentence

=3
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GSV — GNSS satellites in view

Number of satellites (SV) in view, satellite ID numbers, elevation, azimuth and SNR value. Four
satellites maximum per transmission, additional satellite data sent in second or third message.
Total number of messages being transmitted and the number of the message being transmitted
is indicated in the first two fields.

If multiple GPS, GLONASS, etc. satellites are in view, use separate GSV sentences with talker
ID GP to show the GPS satellites in view, and talker GL to show the GLONASS satellites in
view, etc. The GN identifier shall not be used with this sentence.

$--GSV

NOTE 1

formats. The first field specifies the total numbe 8
order of this message (message number), mini 3 ."Ror efficiency it is recommended that nul

used in th
NOTE 2

per message. Null fields are not requi éss than four sets are transmitted.

NOTE 3
using mul

a) GPS 4
b) The W

c) Then
slot n
a rang
orbit s

*HDG —

IMO Re

X, X, XX, XX, XX, XXX, XX trvvreernannns , XX, XX, XXX, XX*hh<CR><LF>

| | Fourth
Second and third S¥
SNR (C/No) 00-99 dB-Hz,

Satellite ID number (see note
— Total number of satellites in view
— Message number (see note 1), 1
— _ Total number of message

Satellite information may require the

ton caused by repitition of satellite ID num§
has been adopted:

Satellite ID num

tiple satellite~syste
atellites a ifi

gh 24 for the full GLONASS constellation of 24 satellites, t

(X). Heading (magnetic sensor reading), which if corrected for @

will prog

uce’magnetic heading, which if offset by variation will provide true heading.

$--HDG,

NOTE 1

NOTE 2

NOTE 3

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

[ Magnetic variation,degrees E/W (see notes 2 and 3)

Magnetic deviation, degrees E/W (see notes 1 and 3)
Magnetic sensor heading, degrees

To obtain magnetic heading: add easterly deviation (E) to magnetic sensor reading;
subtract westerly deviation (W) from magnetic sensor reading.
To obtain true heading: add easterly variation (E) to magnetic heading;
subtract westerly variation (W) from magnetic heading.

Variation and deviation fields will be null fields if unknown.

ultipfe_messages, all containing iderjtical field
\num value = 1. The second field ideptifies the

fields be

four sets

ers when

grvethfor GLONASS satellites. GLONASS satellites are identified by 64 (- satellite

us giving

bers 89 through 96 are available if slot numbers above 24 are allochted to on-

eviation
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*HDT — Heading true

IMO Resolutions A.424 and A.821. Actual vessel heading in degrees true produced by any
device or system producing true heading.

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

-

*HMR — Heading monitor receive

Heading, degrees true

IMO MSC 64(67) Annex 3. 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,E--C,C--C,X. X, X.X,AX.X,A,a,X.X,a,X.X,A, a, X.X,a,X.X,a*hh<CR><LF>

Iensor 2, degrees
s E/W (see notes 1 and 2)

Sen Type T = True
M = Magnetic
se oxl;A = Data Valid

V = Data Invalid

ing FlaghA=di ce within set Limit
= difference exceeds set Limit

NOTE 1 R S sobs used, the deviation for the sensors and the variation of the area $hould be

obtained,;
NOTE 2 add Easterly deviation (E) to magnetic sensor reading;

subtract Westerly deviation (W) from magnetic sensor reading.

NOTE 3 [To.0obtain True heading: add Easterly variation (E) to magnetic heading;

subtract Westerly variation (W) from magnetic heading.

*HMS — Heading monitor set

IMO — MSC 64(67), Annex 3. Set heading monitor: two heading sources may be selected and
the permitted maximum difference may then be set.

$--HMS,c--c,c--c,x.x*hh<CR> <LF>
I— Maximum difference, degrees (see note)
Heading sensor 2, ID
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, Xx.X, M*hh<CR><LF>

|—l—Commanded heading, degrees magnetic
Commanded heading, degrees true

*HTC — Heading/Track control command
*HTD - Heading /Track control data

IMO — MSC 64(67) Annex 3. Commands to, and data from, heading control systems. Provides
input to[(HTC) a heading controller to set values, modes and references; or owde'E output
from (HTD) a heading controller with information about values, modes apt\referenses-in use.

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

ees
imits
V=limit repched
or exceefled
e notes 4 and 6), degrees
n.miles
eS
= turn rate controlled
N = turn is not controlled
de (see note 2)
dder direction, L/R = port/starboard
A =in use, V = not in use
NOTE 1 [X S des direct control of the steering gear. In the context of this sentence overridgl means a
temporary inte 8 e ected steering mode. In this period steering is performed by special dgvices. As
long as fi ide" is set to "A", both fields "Selected steering mode" and " Turn mode" shall be ignofed by the

heading/tfack gontrotter ang its computing parts shall operate as if manual steering was selected.

NOTE 2 |All(steering modes represent steering as selected by a steering selector switch or by a precdding HTC
sentence Drinrif\]l levels gf these inplltc and ||cngnlnr‘r~npfnnr‘a of related fields are to be defined -and ddcumented

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 = Track control. The system works as a track controller by correcting a course received in field “Commanded
track”. Corrections are made based on additionally received track errors (e.g. from sentence XTE, APB, ...).

R = Rudder control. Input of commanded rudder angle and direction from an external device. The system accepts
values given in fields “Commanded rudder angle” and “Commanded rudder direction” and controls the steering by
the same electronic means as used in modes S, H or T.

NOTE 3 Turn mode defines how the ship changes heading when in steering modes S, H or T according to the
selected turn mode values given in fields “Commanded radius of turn” or “Commanded rate of turn”. With turn mode
set to “N”, turns are not controlled but depend upon the ship’s manoeuverability and applied rudder angles only.
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NOTE 4 Commanded track represents the course line (leg) between two waypoints. It may be altered dynamically
in a track-controlled turn along a pre-planned radius.

NOTE 5 Off-track status can be generated if the selected steering mode is “T".

NOTE 6 Data in these fields shall be related to the heading reference in use.

LCD — LORAN-C signal data

Signal-to-noise ratio and pulse shape (ECD) data for LORAN-C signals.

Secondary S5 (see note) relative ECD, 000 to 999
Secondary S5 (see note) relative SNR, 000 to 999 N
(unsigned numbers) _I

$__|_CD’ VAVAVAVARVAVAVARVAVAVARVAVAVARVAV AV AVAVA A A A AV AV AR ATA A A AV A ATA A A A Aa41 s s P ad " DY M = TN

I—l—S4 (see note)
S3 (see note)
S2 (see note)

S1 (see note)

Master
GRI, tens of microseconds

NOTE Djata is in the LORAN-C coding delay order, with null field a & unavailable.

MLA — GLONASS almanac data Q

Containg complete almanac data folNone SS)sadtellite) "All data are transnpitted in
accordance with the GLONASS / Multiple messages may be
transmifted, one for each satellite in the figuration.

1", 12 UISB of system timesca
Ai, corfection to the avf
(see notge 1)

AT, Gregnwich Io
(see not¢ 1)

t,, tim

$--MLA x K, +hhhh,hhhh,hhhhhh,hhhhhh,hhhhhh,hhhhhh,hhh,hhh*hh<CR><LR>

N ‘ N I— TCA, 16 MSB of system time scale correction (seq note 1)

%A, argument of perigee (see note 1)
— (ATnA)DOT, rate of change of the draconic circling time (see note 1)
| snA, eccentricity (see note 1)
L c,*andH," generalised health of the satellite and carrier
frequency number respectively (see note 2)
L N* calendar day count within the four year period
beginning with the previous leap year
———n", satellite ID (satellite slot) number (see note 3)
—— Message number
—Total number of messages

(Reference GLONASS Interface control document, 1995)

NOTE 1 Section 4.5, Table 4.3. The least significant bits (LSB, low bits) of the HEX data field correspond to the
LSB of the word indicated in Table 4.3. If the number of available bits in the HEX field is greater than is necessary
to represent the word in Table 4.3, then the most significant bits (MSB, upper bits) of the Hex field are unused and
filled with zero (0).
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NOTE 2 C,* and H," from the GLONASS Interface control document are represented in this 2-character HEX

field as follows:
hh = [8][71[6](5][41(3][2][1] (LSB)

L]

spare bits
Cy", generalised health of satellite

Hi*, carrier frequency number of satellite

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.

MSK — MSK receiver interface

Commapd message to a radiobeacon MSK receiver (beacon receiv
receivel| to a query sentence

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

LL

NOTE 1
NOTE 2
NOTE 3

MSS -

Signal-t
$--MSS

NOTE Skt'equal to "1" or null for single channel receivers

f

See note 1)

m

Bn MSK

In addition the beacon receiver shall respond to queries using the standard query request (Q).

See 7.1.6 for examples.

MTW — Water temperature

$-- MTW, x.X, C*hh<CR><LF>

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.Xx,M*hh<CR><LF>

’ I—‘— Wind speed, m/s

Wind speed, knots
Wind direction, 0° to 359° Magnetic
Wind direction, 0° to 359° True

*MWYV 4 Wind speed and angle

When the reference field is set to R (Relative), data is provided giv i irfl relation
to the vessel's bow/centreline and the wind speed, both relat| e tothe  (ovi sel. Also
called apparent wind, this is the wind speed as felt when sta i

When the reference field is set to T (Theoretical, ¢4 a N is provided
giving the wind angle in relation to the vessel's boy/ce i i hs if the
vessel was stationary. On a moving ship thesg 3 ted by combining the
measured relative wind with the vessel’s

Examplé¢ 1: If the vessel is heading westat ifd i 10 knots
the relative wind is 3 knots at 180 d S i wind is
10 knot$ at 180 degrees (if the boat sudd i i ots and
come frpm the stern of the X

at 7,07
wind is
stops, the wind will be at the full 7,07 kpots and
degrees from the bow).

Examplg 2: If the vesseN
knots, the relative wina

7,07 kndts at 22re
come from the pox;4 :
$--MWV, x.x, a,

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

M =m/s

N = knots

Wind speed
Reference, R =relative, T = true
“———— Wind angle, 0° to 359°
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*OSD Own ship data

IMO Resolution A.477 and MSC 64(67), Annex 1 and Annex 3. Heading, course, speed, set
and drift summary. Useful for, but not limited to radar/ARPA applications. OSD gives the

movement vector of the ship based on the sensors and parameters in use.

$--0OSD, x.X,A,X.X, a,X.X,a,X.X,X.X,a*hh<CR><LF>

Speed units, K = km/h; N = Knots;
S = statute miles/h
Vessel drift (speed) __—_ 71 Manually

Vessel set, degrees true entered
—— Speed reference,B/M/W/R/P (see note)

— Vessel speed

Course reference, BIM/W/R/P (see note)
Vessel course, degrees true

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

NOTE Rleference systems on which the calculation of vessel courge
speed arq derived directly from the referenced system and do ng addltlonlly
and drift flelds.

B = bottofn tracking log

M = manyally entered

W = wate[ referenced

R = radar|tracking (of fixed target)

P = positipning system ground reference.

RMA — [Recommended m{i

Position|, course and speed
are thogse used in computir

exceedihg 2 s a
and RMB are the\ee
fields must be provi

$--RMA]| A, llILI, , X.X, X.X, X.X,a,a*hh<CR><LF>

Magnetic variation,

Speed over ground, knots

Time difference B, ps
Time difference A, LS

@
\\ (see note 1)
\‘ Course over ground, degrees tru
1

. e’values of cpurse and
aClude t e effects of datalin the set

A\ and B
vals not
ive. RMA
JAll data

I Mode indicator (see notes 2/and 3)

degreps E/W

D

Longitude, degrees E/W
Latitude, degrees N/S

Status (see note 3): A = data valid, V = blink, cycle or SNR warning

NOTE 1 Easterly variation (E) subtracts from true course. Westerly variation (W) adds to true course.

NOTE 2 Positioning system Mode Indicator:

A = Autonomous mode

D = Differential mode

E = Estimated (dead reckoning) mode
M = Manual input mode

S = Simulator mode

N = Data not valid

NOTE 3 The positioning system Mode indicator field supplements the Status field (field No. 1), which shall be set
to V = invalid for all values of Mode indicator except for A = Autonomous and D = Differential. The positioning

system Mode indicator and Status fields shall not be null fields.
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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>

I— Mode indicator
(see notes 3 and 4)
Arrival status
A= armnval

ntere

estination ayp' longitude, E/W

shyele nt@

savigation receivexwarning

NOTE 1 |[If range to destingtiong : i ites| display 999,9.

NOTE 2 |[If cross tr
NOTE 3 |Positioning syste

A = Autorfomous modg
D = Differential modé
E = Estim
M = Man(
S = Simu
N = Data
NOTE 4 Qi Mode indicator field supplements the Status field (field No. 1) which shall be set
to V = inyali all valugs of Mode indicator except for A = Autonomous and D = Differential. The positioning
system Mpde inpdicater_and Status fields shall not be null field.

, display 9,99.
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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 must be provided, null fields used only when
data is temporarily unavailable.

$--RMC, hhmmss.ss, A, llll.I,a, yyyyy.yy, a, X.X, X.X, XXXXXX, X.X,a, a*thh<CR><LF>

Speed over

Longitude, E/W

Latitude, N/S

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

er warning

NOTE 1 |Easterly variation (E) subtracts from true course. adds’to true course.

NOTE 2 |Positioning system Mode indicator:

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

N = Data phot valid

NOTE 3 |The positioning s
which shgll be setto V =i
The positjoning system Mod

efits the positioning system Status field (field No. 2)
tor except for A = Autonomous and D = Differential.

*ROT —| Rate of tur

IMO Resolution A.526\ Ra d direction of turn.

$--ROT F>

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

IMO Resolution (none). Shaft or engine revolution rate and propeller pitch

$--RPM, a, X, X.X, X.X, Afhh<CR><LF>

l—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
Source, shaft/engine S/E

*RSA Rudder sensor angle

IMO Reskolution (none). Relative rudder angle,from rudder angle sens

$--RSA | x.x, A, Xx.X, AAhh<CR><LF>

I—l— Port rudder sensor (see ng

Status A = data valid,
V = data inyalid
Starboard (or single)

NOTE 1 |Relative measurement of rudder anglé¢ turns to port. Sensor output is prpportional
to rudder fangle but not necessarily 1:1.
NOTE 2 |[The status field shall4
*RSD Radar system d
IMO Regolution : Annex 4: Radar display setting data.
$--RSD| x.x, x.x,>?e>\. X, X.X, X.X, @, a*hh<CR><LF>
N — Display rotation (see ndte 1)
< \ Range units, K = km
<\ ] N = nautical milgs
x S = statute milep
\ N Range scale in use
\ > Cursor bearing, degrees clockwise from 0°
Y% — 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

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

—47 —

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>

|—Waypoint "n" identifier (see note 1)

Additianal vaov it ARt fiare foan At

L Message number (see note 2)
—— Total number of messages being transmitted (se

n a a
OO WAy PO IaCTtTC TS (ST CTTOTC 7157

Waypoint identifier
Route identifier
—— Message mode: ¢ = complete route, all waypoint

NOTE 1 |A variable number of waypoint identifiers, up to "n", may

length. Ag there is no specified number of waypoints, null fields &

NOTE 2 |A single route may require the transmission of
The first field specifies the total number of mes€ages, mj

this message (message number), minimum va

the additi

*SFI — Scanning frequency i

acknowledge sett
DSC diptress a
scanning sequenc

$--SFl,

To

|—|— 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)
essage number (see note 4)

number of messages being transmitted (see note 4)

sentence
s.

I formats.
P order of
e used in

5 and to
ng. For
e same
nce.

NOTE 1 Mode of operation:

d = F3E/G3E simplex, telephone

e = F3E/G3E duplex, telephone

m = J3E, telephone

o = H3E, telephone

q = 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 = AlA, Morse, tape recorder

{ = A1A Morse, morse key/head set

| = FIC/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 frequency bands; and the fourth to sixth
digits ITU channel numbers; each with leading zeros as required.

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

(messag nnmhnr)’ minimum-value =1
:L

STN — Nultiple data ID

This septence is transmitted before each individual sentence [ for the
listener| to determine the exact source of data in a system: ' include
dual-frepuency depth sounding equipment or equipment thajntegrate a mber of

sources|and produces a single output.

$--STN,|xx*hh<CR><LF>

|—Talker ID number, 00 to 99

TLB — Tjarget label

Commoh target labels for tracked targets\ Thi ice isused to specify labels for|tracked
targets [to a device that provides tratked target d e.g. via the TTM — Trackef target
messagg). This will allow gl devices d arget data to use a commoh set of
labels (¢.g. targets report two'r d on an ECDIS).

$--TLB,X.X,C--C,X.X,C--C}, \X.X)&--C*h R>

0

A \>a ditional label pairs (see note 1)

—< \ \tl:sﬁ assigned to target ‘n’ (see note 2)
e ber ‘n’ reported by the device.

NOTE 1 |Thi seweral target number/label pairs to be sent in a single message, the |[maximum

sentence r of [abels allowed in a message.

NOTE 2 i \adi hat’no common label is specified, not that a null label should be used. The iptent is to
use a nul r. A device that provides tracked target data should use its "local” label (Ysually the
target nui i received a TLB message specifying a common label.

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
Target latitude, N/S
L Target number 00 — 99
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NOTE 1 Target status:

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

NOTE 2 Reference target: set to “R” if target is a reference used to determine own ship position or velocity, null
otherwise.

*TTM — Tracked target message

IMO Resolution A.820:1995 and MSC 64(67) Annex 4. Data associated with a tracked target
relative to own ship's position.

$--TTM] XX, X.X, X.X, &, X.X, X.X, a, X.X, X.X, a, c--C, a, a, hhmmss.ss, a *hh

NOTE 1 |Target status:
L = Lost, fracked ta
Q = Query, in the/pre

T = tracki

NOTE 2
otherwise

is a reference used to determine own-ship position or velocity, null

TXT =1

For the SQISSi ort text messages. Longer text messages may be transnjitted by
using m

$--TXT Josyomoqe—erhh<CR><LE

Text message (see note 3)
Text identifier (see note 2)

Message number (see note 1), 01 to 99
—  Total number of messages (see note 1), 01 to 99

NOTE 1 Text messages may consist of 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, otherwise data is unchanged from the first sentence.

NOTE 2 The text identifier is a number, 01 to 99, used to identify different text messages.

NOTE 3 ASCII characters, and code delimiters if needed, up to the maximum permitted sentence length (i.e. up to
61 characters including any code delimiters).
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Example: A GPS receiver sends a text alarm message (message ID 25, DR MODE -
ANTENNA FAULT!) upon reverting to dead-reckoning mode due to an antenna fault (note the
use of “* 21" to indicate “!”, see 5.1.3).

$GPTXT,01,01,25,DR MODE-ANTENNA FAULT”21*38<CR><LF>

*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>

| !
urithopecy,

ot Vi - 4
S AtUS (SET TIULE £). SICTiTy

A =data valid, V = data i

1),

NOTE 1
NOTE 2

VDR — [Set and drift

The dirgction towards W
$--VDR| x.x, T, )@ .

VHW —

The cor ding’to which the vessel points and the speed of the vessel relative to the

water.

npass, he

$--VHW, x.x, T, X.X, M, x.X, N, x.X, KX\hh<CR><LF>

||— Speed, km/h

Speed knots
Headlng degrees magnetic
Heading, degrees true
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VLW —

Distance travelled through the water

The distance travelled, relative to the water.

$--VLW

VPW —

The co

VTG —

The act

$--VTG,

NOTE P
A = Auton
D = Diffe
E = Estim
M = Manu
S = Simu
N = Data
The posit

WCV —

The cor
Sometin

, X.X, N, x.x, N*\hh<CR><LF>

l—l— Distance since reset, nautical miles

Total cumulative distance, nautical miles

Speed measured parallel to wind

nponent of the vessel's velocity vector parallel to the direction of the true wind

irection.

Course over ground and ground speed

Sometimes called "speed made good to windward" or "velocity made good (to windward|.
$--VPW| x.x, N, x.Xx, M*hh<CR><LF>
L Speed, m/s, "-" = downwind
Speed, knots, "-" = downwind

lal course and speed relative to the ground

XX, T, Xx.X, M, x.X, N, X.X, K,a

psitioning system

omous mo
ential mo
ated (dead omi

al input mode
ator mode
hot valid

bosition.

$--WCV

| Mode indicator (see note)

Waypoint identifier
Velocity component, knots

NOTE Positioning system Mode indicator:
A = Autonomous mode

D = Differ
E = Estim
M = Manu
S = Simul
N = Data

The positi

ential mode

ated (dead reckoning) mode

al mode

ator mode

not valid

oning system Mode indicator field shall not be a null field.
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WNC — Distance waypoint to waypoint

Distance between two specified waypoints.

$--WNC, x.x, N, x.x, K, c--c c—-c*hh<CR><LF>

FROM waypoint identifier
TO waypoint identifier
Distance, km

Distance, nautical miles

WPL — Waypoint location

61162-1 © IEC:2000(E)

Latitude] and longitude of specified waypoint.

Waypoint latitude, N/S

XDR — Transducer measurements

$--WPL[ IlILI, &, yyyyy.yy, a, c--c*hh<CR><LF>
I— Waypoint identifier
Waypoint longitude, E/W

Measurg erature,
force, p mber of
transdu¢ entence.
This se may be
connect| adds on
its own
$--XDR
Transducer "n" (see note 1)
D ta riable number of transducers
0.11D
nsducer No. 1 (see note 2)

nsducer No. 1

er No. 1 (see note 2)
NOTE 1 i data-units-ID" are allowed for an undefined number of transducers.|Up to "n"
transduceg i ithin the limits of allowed sentence length; null fields are not required except where
portions g inati i
NOTE 2

Triansducer Type field Units Comments

Temperatyure C C = degrees Celsius
Angular displacement A D = degrees "-" = anticlockwise
Linear displacement D M = metres "-" = compression
Frequency F H = hertz
Force N N = newtons "-" = compression
Pressure P P = pascals "-" = vacuum
Flow rate R | =litres/s
Tachometer T R = revolutions/min
Humidity H P = per cent
Volume \Y M = cubic metres
Voltage ] V = volts
Current | A = amperes
Switch or valve S None (null) 1 =ON, CLOSED; 0 = OFF, OPEN
Generic G None (null) X.X = variable data
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XTE — Cross-track error, measured

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*thh<CR><LF>

N | Mode indicator (see notes 1 and 2)
Units, nautical miles

Direction to steer, L/R
Magnitude of cross-track error

Status: A = data valid . =1 ORAN-C P\J/r‘ln lock \I\l:\l’hihg flng—(@nn note 2)

NOTE 1 |Positioning system Mode indicator:

A = Autorjomous mode

D = Differential mode

E = Estimjated (dead reckoning) mode
M = Mandal input mode

S = Simullator mode
N = Data phot valid

NOTE 2
and No. 3);
and D = D

XTR — Cross-track error dead reckoni

Status (see note 2) A = data valid
V = LORAN-C blink or SNR warn{

V = general warning flag for o

when a reliable fix is not a

fems

Ids No. 1
onomous

Magnitude of the dead recRk iti ehdi i ine[and the

direction to steer to ret

$--XTR,

ZDA —
uTC, d

$--ZDA,

|— Local zone minutes (see note 1)

00 to +59
Local zone hours (see note 1), 00 hto £13 h
Year (UTC)
Month, 01 to 12 (UTC)
— Day, 01to 31 (UTC)
uTC

NOTE 1 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.

Example: At Chatham Is. (New Zealand) at 1230 (noon) local time on June 10, 1995:
$GPZDA,234500,09,06,1995,-12,45*6C<CR><LF>
In the Cook Islands at 1500 local time on June 10, 1995:
$GPZDA,013000,11,06,1995,10,30*4A<CR><LF>
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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*thh<CR><LF>

I— Type of point: C = collision
T = turning point
R = reference (general)
W._=wheel-gver
Distance to point, nautical miles

Time to point, 00 hto 99 h
ZFO UTC and time from origin waypoint

UTC anfl elapsed time from origin waypoint.

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

-

Z7G -

UTC an

$--ZTG,
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7 Applications

7.1 Example sentence

These examples are intended as samples of correctly constructed 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.

7.1.1 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

latitudefongitude. The time (UTCT) of the position 1iX IS 09 h, 13 min and &
are not pvailable and the decimal point is optionally omitted. There are
the navigation receiver as indicated by status A.

$LCGLUY, 4728.31, N, 12254.25, W, 091342, A,A*4C<CR><LF>

Address: LC =
Start of sentence

9,

warningcflag

Eeconds
s set in
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7.1.2 Example 2 LORAN-C arrival alarm

This example illustrates arrival alarm data. The mnemonic code for arrival alarm is AAM. In this
case the address field is "LCAAM" for LORAN-C arrival alarm. The first data field shows "V"
indicating the radius of the arrival circle HAS NOT been entered, the second data field is "A"
showing that the perpendicular to the course line, at the destination, HAS been crossed.
The third and fourth fields show the radius and units of the destination waypoint arrival circle
".15, N" for 0,15 nautical miles. Data field 5 is the waypoint identifier field of valid characters.

$LCAAM,V, A, .15, N, CHAT-N6*56<CR><LF>

I— Sentence terminator
Checksum 56 HEX

Identifier for waypoint "CHAT-N6"
Units of arrival circle, nautical miles
Radius of arrival circle, 0,15
Status: perpendicular has been crossed
Status: arrival circle has not been entered
Address: LC = LORAN-C, AAM = Arrival alarm
Start of sentence

7.1.3 Example 3 — Proprietary sentence

A proprietary sentence has the following general fo

,— 9 character sentence or less
$Pa@a -1------m--mmmmmmmm oo

L End of sentence
— Data, 72 cha Checksum
Three ) aqufaetdrer's mnemonic code

— Proprietary
Start of sen@

A speci
that des

ic examplé v aning to someone other than the particular manyfacturer

$PSRD/ ??RST47, 3809, A004 *47<CR><LF>

|—End of sentence
Checksum 47 HEX

Characteérs of manufacturer's choice

Manufacturer's unique assigned code
Proprietary sentence identifier
Start of sentence

7.1.4 Example 4 — RMA examples

The following group of sentences show a typical progression of output data as a LORAN-C
receiver acquires stations:

a) $LCRMA,V,,,,,14162.8,,,,,,N *6F<CR><LF>
Data invalid, only one TD acquired. Fields where data is not yet available are null fields.
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b)

c)

d)

e)

f)

7.1.5 Example 5 — FSI examples

$LCRMA, V,,,,,14172.3, 26026.7,,,,,N *4AC<CR><LF>

Two TDs acquired but not settled, data invalid.

$LCRMA, A,,,,,14182.3, 26026.7,,,,,A *5B<CR><LF>

Data valid, two TDs cycled but latitude/longitude not yet calculated.

$LCRMA, A,4226.26,N,07125.89,W,14182.3,26026.7,8.5,275.,14.0,W ,A*05<CR><LF>

Normal operation.
$LCRMA,V,4226.26,N,07125.89,W,14182.3,26026.7,8.5,275.,14.0, W,N*1D<CR><L
Data invalid, potential LORAN-C problem

F>

$LCRMA,A,4226.265,N,07125.890,W,14172.33,26026.71,8.53,275.,14.0,W,D*3B<CR>

LORAN-C operating in high resolution mode.

The follpwing sentences show typical applications for remote congrol of\adi

a)

b)

d)

e)

f)

9)

h)

$CTFSI, 020230, 026140, m, 0*14<CR><LF
Set fransmitter 2 023 kHz, receiver 2 614 kHz, mofle J3E,
$CTFSI, 020230, 026140, m, 5*11<CR><LF>

MF/IHF radiotelephone set transmjt
medjum power.

$CTFSI,, 021820, o, *2D<CR><LF>
Set feceiver 2 182 kHz, mode H3E,l\tele
$CDIFSI, 900016, , d, %08
Set VHF transmit and resei

$CTFSI, 300821,
Set |MF/HF @»
8 77P kHz, mode 4

ephone,

,| receive
$CTFSI, 404001
Set MF/H P 5 kHz,
recejive 4210, z
$CTE
MF/HF i e’ set to teletype channel 193 in 16 MHz band e.g. traphsmitter
16 7B4,5 kHg, rec 'ver 16 902,5 kHz, mode F1B/J2E ARQ, telex/teleprinter, standby.
$CTFS),041620,7043020, [, 9*0A<CR><LF>
Set MF/HF radiotelephone transmit 4 162 kHz, receive 4 302 kHz, mode FIC/F2C/F3C,

facsimile machine, high power.
$CXFSI, , 021875, t, *3BA<CR><LF>
Scanning receiver set to 2 187,5 kHz, mode F1B/J2B, receive only, teleprinter/DSC.

7.1.6 Example 6 — MSK / MSS examples
These two examples have been added:

GPS receiver (GP) query sentences to a data receiver (CR):

a)

request for configuration information:
$GPCRQ,MSK*2E<CR><LF>
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reply could be:
$CRMSK,293.0,M,100,A,10,1*6F<CR><LF>

b) request for signal strength, S/N ratio:
$GPCRQ,MSS*36<CR><LF>

reply could be
$CRMSS,50,17,293.0,100,1*55<CR><LF>

7.2 Examples of receiver diagrams

The illustrative diagrams in figures 3 and 4 show the example structure of two opto-isolator
based ligTener circuits that oifer overvoltage, reverse voltage and power gissipation_protection
for the gpto-isolator and serve to limit the current drawn from the line.

N-channel
J-FET

N

N4 :E K OPTO ISOLATOR

IEC 913/2000
ple 2, NPN opto-isolator based listener circuit
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Annex A
(informative)

Minimum required sentences for equipment with digital interfaces

conforming to IMO resolutions and ITU recommendations
and their association with the relevant IEC and ISO standards

NOTE If this Annex and an equipment standard differs, the equipment standard shall take precedence.

Table A.1 — IMO Resolutions — Navigation — recommended sentences

Equipment Talker istener

hgnetic compass HDG /\\ K(\ \

ectromagnetic compass HDG, HDT

M

E A

Glro compass HDT R \ \Q/}S\LLNS ™

Rhdar — EPA RSD,0SD G,HDT\VBW,GLL,
N NS,DTM

Py

hdar — ATA RSD, TTM,0 @GLL,GNS,DTM,
N¢ VBW

Py

hdar — ARPA

\N
TTM,0S Q > HDT,GLL,GNS,DTM,
)\ VBW

M

wn

Eho sounder \ \QP‘I\ N -
DME

water tracking log

bottom tracking@\ \

Py

O.T.l l\/\

N
ranC/cQa(N\re%wer >\ \\ GLL, DTM -

L
Dfcca rece|v\T~/ \,\ > GLL, DTM _
/\ V,\\v
GpPS recelver \ > GNS, DTM, ZDA -
4

GLONA/&Q&Q/e\\ \ GNS, DTM, ZDA -

Da/gréc\ewex \ GNS, DTM, ZDA

D§J\C)I\N§\re¥ﬂ& \ GNS, DTM, ZDA

Haadlwtrol s}geﬁ/ HTD HDT, VBW, HTC

ELDIS \/ RTE, WPL GGA, GLL, GNS, DTM
ZDA, HDT, VBW, VT(Q

INS (Integrated Navigation system) GLL, DTM, VTG, ZDA GLL, GNS, DTM, ZDA,
HDT, VBW, VTG, RTE,

WPL

Rudder angle indicator RSA -

Transducer XDR -

Wind sensor MWV —

Water temperature MTW —

Engine revolution RPM —
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Table A.2 — IMO Resolutions and IEC/ISO Navigation standards
Equipment IMO Resolution IEC/ISO Standards
Magnetic compass A.382 ISO 449, 1SO 2269
Electromagnetic compass MSC.86(70) annex 2 ISO 11606*
Gyro compass A.424 1ISO 8728
A.821- HSC ISO/IEC 16328*
Radar MSC.64(67) annex 4 IEC 60936-1
A.820 — HSC IEC 60936-2
EPA MSC.64(67) annex 4 IE(/:,6Q872-3*
ATA MSC.64(67) annex 4 60872\{
ARPA A.823 /\\IEC @% \
Echo sopnder A.224 = \ \\S%\987\5\\
SDME A.824 < IE 6\1\&%3 >
R.O.T.I N N
Loran-C|/ Chayka receiver \IEC\QfO?S
GPS redeiver kc 61108-1*
GLONAS$S receiver R /IEC 61108-2
DGPS r¢ceiver (\ ( IEC 61108-4*
DGLONASS receiver ) IEC 61108-4*

Heading

Track cq

control system

ntrol system

<\r\<Q

IEC/ISO 11674*
IEC/ISO 16329*
IEC/ISO 62065*

ECDIS \ A.dl?, MSC.86(70) IEC 61174
“ annex 4
INS z \ \\/ MSC.86(70) annex 3 IEC 61924*
Rudder gngle indmak/ \/\ \ > None None
/\ A,
Transduger /\ \ > None None
Voyage pata re}s\de\ \\ \ A.861 IEC 61996*
Wind sepsor \ \ \/ None None
Water te@ﬁﬂ&e\ \ \ None None
Engine fevoluti \ None None

* Under

developmen

ry

vision.
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Table A.3 — IMO Resolutions — Radiocommunication — recommended sentences

Equipment Talker Listener

406 MHz satellite EPIRB V) - GLL, GNS

DSC equipment 2 DSC, FSI, SFI ¥ DSC, FSI, GLL, GNS, ZDA

Inmarsat-C SES - GLL, GNS, ZDA

Inmarsat-E satellite EPIRB ¥ - GLL, 0SD ® or VTG ®, GNS, ZDA ¥

VHF radio installation FsI® psc ?, Fs1® 6LL®, GNS ®, zDA @

DSC watchkeeping receiver Fsi1 9 SFI®

MF/HF radio installation ESI 919 sp| ¥ psc” Fsi® oLl ® GNS sFI?,
ZDA®

Inmarsat-B SES *V - GLL, GNQ,/Z\BA(-\ \

NBDP radiotelex Fs| 01 FSI 1{§Q 4 \\

Inmarsat-pA SES V) - ;Z'D_\\G\AK‘S\X{DN\ \\/
RN Y%

1) Only required when designed for optional “long message” transmissio
2 Only required for stand-alone DSC equipment designed to control assqciat H MF/HEK radio installations
or DS watchkeeping receiver.

3) Only rfequired when designed to control DSC watchkeeping réceive

4 Only required when facilities are not included for autom ik ting\after activation.
5 sentehce optional.
6 Only required when designed for control by ahextergalNcontrdyler

) Only required when designed for operation with externakD¥

8) Not rejquired when designed for operation with ex li .
9 Only required for multiple-fréquehcy And stanhing & ers without read-out.

10) Only required when desi { i ratedsgeanning receiver to be controlled by an external contifoller.

11) sentehices recommended fo i
12) Only required w@sig ed for iated MF/HF radio installation.

Sl
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radiocommunication (including INMARSAT and COSPAS-SARSAT)

IMO resolutions, and ITU recommendations and IEC standards for

1988 SOLAS IMO resolution ITU-R INMARSAT and IEC
recommendation
COSPAS- standard*
SARSAT
1 Primary systems
1.1 VHF radio installation A.803 61097-7
DSC A.385 493, 541, 689 61097-3
RT A.524 61097-7
1.2 NIF radio installation A.804 610979
pSsC A.334 493, 541 6209743
RT A.806 Q\e\mg ¢
1.3 NIF/HF radio installation A.806 lb&%g
0DscC A.804 493, 541 6409743
RT A.334 Q 610974
NBDP A.806 491, 4}2,/@5\ 61097411
1.4 IMMARSAT ship earth A.570 \
gtation
A.807 G S 6109744
A.808 (\ < 61097410
2 Yecondary means of alerting > \\ \ \/
3 Hacilities for reception of
maritime safety information
3.1  NAVTEX receiver (518{Hz A)/\\ \ 40, 635 6109746
3.2 BGC receiver 6(?4\ \\ SDM 610974
3.3 HF NBDP rec iver 491, 492, 625, 61097411
688
4 Jatellite E. P\NZ{/
4.1 GOSPAS-SA \ A. 662 V 633 C/S T001 61097
(K06 MHz)
4.2 IVMAW \§.812 632 SDM 610976
5 \WI}\{RQ\\ \ \/ A.805 693
6 $hips ra transpqnde A.802 628 6109741
(BAR
7 RT wdtch rw A.383
(p 182 KHz)
8 T alarm signal (2 182 kKAz) |A.421 7219
9 VHF portable (survival craft) [ A.809 61097-12
10 General requirements A.694 60945
11 Reserve source of energy SOLAS IV-13 61097-14

* The IEC 61097 series is currently being developed. The bibliography includes all those parts published.
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Annex B
(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 bhetween the pnt:ifinn indicated hy measurement ang—the true position

(compate with precision ).

addresg| field : For sentences in this standard, fixed length fie inning
sentence delimiter "$" (HEX 24); for approved sentences, compg br talker
identifiey and a three-character sentence formatter; for proprietdry s d of the
charact¢r "P" (HEX 50) followed by a three-character manufasture icati

additionjal secondary factor : in LORAN-C, a correction | itl S v phase
factor cprrection for the additional time (or phase bgquency
signal over a composite land-sea path when the si e-space
velocity

apparert wind : (see relative wind ).

approvegd sentence : Sentence which is

arrival g or at a
pre-detd

arrival present
navigati

arrival g d which
passes

azimuth|? as the
angular ference

ASCII: Americar g ot nfermation—interchange—A Bit—wid al 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.

Ve1=10 Y

atomic time : Time obtained by counting the cycles of a signal in resonance with certain kinds
of atoms.

autopilot : Refer to heading control system

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°.
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beaufort wind scale : Numerical scale for indicating wind speed. Beaufort numbers (or forces)
range from force O (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 listener for comparison to determine if the message was received correctly.

communlcatlon protocol : Method established for message transfer between a talker and a

listener are to be
transfer i ity, and
bits per

course : xpressed
as angu e N ctly, the
term applies to direction through the water, not the direction jatended toxke R ; pver the

ground (see track). Differs from heading .

course pver ground (COG) : Term used to refer c ground
actually|followed by a vessel (a misnomer, in tha ‘ [ iong steered or int¢gnded to
be steened through the water with respest to a rg ® }

cross track error (XTE) position to the closest pqint on a

line bet navigation leg being travelled.

cycle logk : In LORAN-C, iSO it fere e, between corresponding carrigr cycles
containgd in the rise times Ation pulse is called cycle match. This value
when rdfined to a det inat ‘ difference between these two cycles results in
cycle lo¢k (see alsi en ' ' i

data field : In a seiMer

dead ref blying to
the last hS since
been made

DECCA A chain
normally : by the
colour gf an assoc' ed pattern of hyperbolic lines as prlnted on the chart, i.e. red slavg, 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 signhals from the transmitters
brought to a common comparison frequency with the receiver.

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
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— ASCII "*" (HEX 2A) for checksum field
Sentence delimiters

— carriage return <CR> and line feed <LF> (HEX ODOA)

NOTE <CR><LF> is not required preceding the first sentence transmitted.

depth sounder : Instrument which determines the depth of water by measuring the time interval
between the emissions of a sound and the return of its echo from the bottom.

destination : Immediate geographic point of interest to which a vessel is navigating. It may be
the next waypoint along a route of waypoints or the final destination of a voyage.

pssed in
card is

deviatiop : Angle between the magnetic meridian and the axis of a com
degreeq east or west to indicate direction in which the northern end
offset from magnetic north.

DGNSS} Differential GNSS, the use of GNSS measurement ) ich are
differenfially corrected.

DGPS: Differential GPS, the use of GPS measurements which.are d.

Doppler|speed log : Instrument which and the
reflectivie sea bottom (for bottom retui | eawater
itself (for water return mode) by mea ' ) shiffs between a transmifted and
subseql t

drift : Speed of a current.
echo sounder :
envelope—to—cyc

carrier gnd the time/orig|

field : In
delimite

DRAN-C

a field

fixed figid : tandaxd, field in which the number of characters is fixed. For datp fields,
such fig ROWN H_the sentence definitions with no decimal point. Other fields which fall
into this the address field and the checksum field (if present).

geoid: Burface along which the gravity potential is equal everywhere (equipotential purface)
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 all-weather, continuous satellite navigation system, maintained by the Russian
Space Forces. Normally composed of 24 satellites in 3 orbital planes with 8 satellites in each
plane. The spacing of satellites in orbit is arranged so that a minimum of 4 satellites will be in
view to users wordwide to provide position dilution of position (PDOP) of 6 or less.

global positioning system (GPS) : All-weather, continuous satellite navigation system. The
fully deployed operational system is intended to provide highly accurate position and velocity
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information in three dimensions and precise time and time interval on a global basis, to an
unlimited number of authorized users.

great circle : Intersection of the surface of a sphere and a plane through its centre.
great circle chart : Chart on which a great circle appears as a straight line or approximately so.

great circle direction : Horizontal direction of a great circle, expressed as angular distance
from a reference direction.

group repetltlon mterval (GRI) (of a partlcular LORAN C cham) Specmed time mterval for all
stat|ons o ; i

group ahd addmonal time between each pulse group so that signals fre stations
cannot

gyroconppass : Compass having one or more gyroscopes as the dire d which
is north-seeking. Its operation depends upon four naturgz inertia,
gyroscopic precession, the earth's rotation and gravity

gyropilo al sjgnals received from a
gyroco

gyrosco ar to the
axis of

heading|: i i ioqQ i i D ab paints or heads at any instant, eXpressed
in angular units from ac(refere i i from 000° at the reference direction
clockwige through 359° & ingsahd magfietic heading ).

heading| control e : atic device for steering a vessel so as to maintain hejading in
an intended dir ‘ i eans dre used to steer the rudder. A radio ngvigation
system [s often co 3y track errors, or to select new destinations

heading ve€n the bearing to destination (from present positjon) and
track m bearing to the destination to produce a heading that will guide
the vesd

horizontal ision (HDOP) : Similar to GDOP, except elevation facjors are
ignored

keel: L ngifnr’linnl timber or plnfn nvfnnr‘ling nlnng the centre of the hottom of a ehip ahd 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: Instrument for measuring the speed or distance or both travelled by a vessel.

LORAN: General designation of one group of radionavigation systems by which a hyperbolic
line of position is determined through measuring the difference in the times of reception of
synchronized pulse signals from two fixed transmitters.
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