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#1

Information about operational satellite and terrestrial based systems Technical

and operational aspects

119 slave stations.

Information GPS-NAVSTAR TRANSIT GLONASS DIFFEREN-| DECCA-NAVIGATOR LORAN-C TCHAIKA
items (DOD/USA) (USA) (USSR) TIAL OMEGA . X
Principle includ- | Satellite based system. [ Satellite based sys- | Similar to GPS- “Transmission of | CW; hyperf)olic phase com- | High-powered wideband | Similar to
ing system | Atomic clock on board {tem. Position | NAVSTAR. corrections by a | parison system arranged in | 100k Hz pulsed hyperbolic | LORAN-C.
description the satellites. Position | determination of local - transmit- | Chains normally compris- | system arranged in
determination of satel- | user equipment by ter for each |ing one Master and three | Chains comprising 3, 4 or
lites by mathematical | measurement fre- Omega " station | Slave transmitters. Each |5 transmitting stations.
model, updated by ground | quency shifts of sig- received locally, | station radiates four har- | Stable time source pro-
segment. Position deter- | nals (Doppler) as in “accordance | monically realated fre-|vided by cesium stan-
mination of user equip-|the satellite with Res. A.|quencies in the band 70- | dards.
ment by one way ranging | approaches and 425(11). 130kHz. Each slave is
to four satellites. passes the user. phase locked to master
. transmitter.
. Status of system | Test with reduced num- | In full operation. Tests with | Some stations in | 42 fully operational Chains | 16 Chains comprising 67 | 2 chains consist-
ber of satellites. reduced number | operation. around the world compris- | stations. ing 8 stations.
of satellites. ing 42 master.stations and

tor satations.

Estimated date | 1992. 1990 (12 satel- | In operation in | In operation. In operation. In operation.
of introduction lites). 1995 (24 | selected areas.
’ . satellites). 2000.
Phase in Phase Anticipated 1994
out
Operational con- | US Dept. of US Dept. of USSR. By the country | National. US Dept. of Transport | USSR.
trol Befence. Defence. in which the cor- | . Chasins is Continental
rection transmit- USA at least until the
ter is. year 2000. Operation of
US Dept. of Defence
Chains overseas beyond
year 1994 subject to dis-
cussions with Host and
other Administrations,
other Chains not specified.
Key elements Satellite shore- [ 1 station can Shore-based sta-
based stations. | cover an area up tions.
to 500nm. de-
N pending on
transmitter
power.
No. of Satellites | 24. 4. 24.
(3 spares).
Orbit 6 orbits, 20,000km Polar. 6 orbits,
. 19,000km
Signal CDMA, different codes | Continuous - on 150 | Published.
for military and civil | and 400MHz.
application.
Ground segment | Centralized system. 4 monitor stations. | Will be publi-
One main station, 4 moni- shed later.

User segment

Different -equipment
according to the required
accuracy.

Accuracy depends
on the accuracy to
which ship’s speed,
course and time are
known.

Different jquip-
ment in the
stage of produc-
tion.

Different equip-
ment according
to manufac-
turer.

Wide range of equipment.

Wide range of equipment.

Different serial
of equipment.

Availability

Continuously all over the

99% when satellite

Continuously all

Local coverage

Very high in exess of 99.

Very high in exess of 99.

Local coverage

(satellite lifetime).

USA will operate into the
next cenury. Operation
of US Dept. of Defence
Chains overseas beyod
year 1992 subject to dis-
cussions with Host and
other Administrations.

(System availa- | world. is in view. Fix rate | over the world. [continuous. | 95% 95%. continuous.
bility) varies with lat. Potential for
(Coverage) Approx. 110mins complete
at equator, 30mins coastal cover-
at 80°. age.
Reliability High. 99% High. 3 stations joint | Inexess of 99.95%. 95% level of probability. |95% level of
signal availabil- probability.
ity of 97%
" Accuracy General users 100m. Dual frequency : | 100m. I~3nm. Typical coastal accuracy | Typical coastal accuracy | 50~200m.
» differential GPS below | 25m. {2 drms.) up to 300nm. -50m. day 200m. night. 50 to 200m.
5m. Single freq.: 500m.
Estimated life- | 7.5 years each generation At least until [ Until at least | Not specified. US Dept. of Transport
time year 2000. 2000. Chains in Continental




Information GPS-NAVSTAR TRANSIT GLONASS DIFFEREN-| DECCA-NAVIGATOR LORAN-C TCHAIKA
items (DOD/USA) (USA) (USSR) TIAL OMEGA .
Limitations con- | System is operated by | System is operated | No No . No No No
cerning military authority. by military author- | limitation. limitation. limigation. limitation. limitation.
User input limited. ity. User input lim- v ’
ited.
Users Degree of accuracy of | User, speed, course | No
civil code is adjustable by { and time must be | limitation.
3 ground segment. known.
Redundancy High, because of redun- | High, because of | High. Same as |High, due to high level of | High. High.
dant satellites. redundancy. OMEGA redundancy designed into

transmitter station equip-
ment and provision for
reserve antenna systems.

Additional ser-
vice

Borne by USSR.

Borne by USSR.

Installation | Operation costs borne by | Unknown. Costs

Borne by USSR

US$ 100,000 per | Variable according to coun- | Variable according to | Borne by USSR.

costs (incl. no- | US Government. borne by US Govern- station if the |try, site, services and | country, site, transmitter
recur-rent devel- ment. radio beacon | configuration. size, service and
opment costs) exists. ’ configuration.
US$ 140,000 if
not.
Operation costs | No user fee planned Unknown. Cost | No user fee. Less than US$ 1, | Some user fees. None. No user fee.
per year borne by US Govern- 500 per station,
ment. No user fee.
Number of Approx. 100,000. Approx. 76,500. Approx
world user Other estimates higher. 1,000.
Growth of users At least 20% per annum, At least 20% per annum. | at least 10% per
annum.
Development Ground station equipment | Ground station equipment | Ground station
continuing. continuing. and equipment
Receivers, continuous, to | Receivers, continuous, to |receivers
provide maximum facilities | provide maximum facil- | continued:
at lowest cost. ities at lowest cost.
—~—

%2 - Information about planned satellite and terrestrial based systems Technical and operational aspects

Information items

NAVSAT (ESA)

GRANAS (FRC) INMARSAT

RDSS (USA Corporation)

Principle including system
description

Satellite based system. No atomic | Satellite based system. No | Geostationary . augmentation of GPS/

clock on board the satellite. Posi-

atomic clock on board. Satel- | GLONASS through overlay of similar

tion determination of satellites by | lites determine their own posi- | spread spectrum navigation signals and
corresponding ground segment. | tion continuously by two-way | transmission” of GPS/GLONASS integrity
Position determination of user | ranging to three ground sta- | information. Satellite position and augmen-

equipment by one-way ranging to 3

tions. Position determination of | tation signal generation by ground stations

satellites or by doppler effect. | user egipment by one way rang- | No onboard atomic clock. Position determi-
Notice of satellite malfunction to | ing to four satellites. nation by oneway ranging of 4 satellites

user within 3 to 9 seconds.

(INMARSAT overlay and GPS and/or
GLONASS). Satellite malfunction
notification to users within 10 s.

Satellite based system. No
atomic clock on board. Position
determination of satellites by
ground segment consisting of
benchmark transceivers and
control centres. Position deter-
mination of used equipment by
measure of comminication path
between time &elays between
the user and RDSS control
centre.

Status of system

System concept development. System development simulated. | System concept development; simulation

| through a PN test bed on existing TNMAR-
SAT satellites (1989). Nav. payload
proposed for incorporation on INMARSAT-
3 satellites.

Coverage of continental United
States under development.

Estimated date of introduc-
tion
Phase in Phase out

1991

Not yet determined.

From 1994 in phased manner.

COMUS 1988 Worldwide 1989
~1991.
Undetermined.

Operational control

Not yet determined.
International implementation and
control envisaged.

Not yet determined.
International control envisaged. | mental co-operative.

INMARSAT, an international intergovern-

Presently by GEOSTAR Corp.
International control possible.

Key elements

Future satellites (INMARSAT-3 and
beyond ) with navigation payloads, associat-
ed satellite position determination facilities
and ground stations for generation of navi-
‘gation signals; integrity monitoring net-
work.

No. of satellites

12+6. 20.

3+3 Geostationary.

2 or 3 for CONUS

6 for coverage between 75°N
and 75'S and 8 for world-wide
coverage.




Information items

NAVSAT (ESA)

GRANAS (FRC)

INMARSAT

RDSS (USA Corporation)

Orbit

TDMA PN sequence and Doppler.

TDMA PN sequence.

Singnal structure being defined for maxi-
mum possible compatibility and inter-
operability with GPS, GLONASS, NAV-
SAT; presently, CDMA (1.023 Mbps
pseudonoise Gold codes) preferred.

TDM Binary Phase Shift Key
Carrier.

Ground

5 or 6 ground stations and 11
mission control centre.

Decentralised, 15 unmanned
stations, 1 manned station.

Decentralised emplying INMARSAT Coast
and Ground earth stations and TI8C stations
world-wide.

3 control stations.

User segment

Different equipment according to
the required accuracy.

Simple. No codefinding.

Different equipment depending on whether
working with GPS or GLONASS or GPS+
GLONASS, the required accuracy, and
whether a combined Communications and
Navigation use.

Simple.

Availability
(system availability) (cov-
erage)

Continuously all over the world.

Continuously all over the world.

Continuous, worldwide except for high lati-
tude/polar coverage -until such time an
orhiting satellite component is added.

continuously all over the world.

Reliability High, graceful degradation of sys- | High. High. High.
tem.
Accuracy Doppler mode : 100m. 15m. CEP. Pseudorange: 30m., can be better with | Several metres.

Pseudorange : 5~30m.
Better than 1m. with co-operative
transponder.

differential corrections.

Estimated lifetime

10 years each generation (satellite
lifetime).

10 years each generation (satel-
lite lifetime).

A continuing system. Individual satéllites:
10+years.

10 years each generation (satel-
lite lifetime).

Limitations concerning

No limitations.

No limitations.

Initial phase is in augmentation of GPS and
GLONASS; can evolve gracefully to an
independent civil CNS system.

No limitations.

Users No limitations. No limitations. A passive system open to all | No limitations.
international civil users.
Redundancy High, because of redundant satel- | High, because of redundant | High, because of redundant satellites ; both

lites.

satellites.

in terms of in orbit backup for satellites
carrying navigation payload but also as a
complement to GPS/GLONASS honstella-
tions.

Additional service

tions: and

Addition of

C ication service: low

search and rescue function under
study.

speed data transmission with-
out additional primary power
(space in the timeframe).

A full array of worldwide mobile satellite
(maritime, aer ical and land-mobil

Distress location.
e .

communications) services data as' well as
voice, messaging, data/position reporting,
monitoring and control, etc.

Integration of functions allows for grater
integrity than provided by separate systems.

tr
EPIRB capabilities.

Homing capabilities.

False alarm interrogation capa-
bilities. Secondary radio system
capabilities.

Installation costs

(inc. non-US$ 150 million
recurrent development
costs)

US$ 950 million.

US$ 600 million.

Under review. Navigation package esti-
mated to add abous 5% to mass of
INMARSAT-3 satellites. Support ground-
segment costs also marginal because exist-
ing infrastructure can be employed.

Unknown.

Operating costs per year

US$ 150 milion.

US$ 100 million.

Under review.

Unknown. US$ 20 per month
user fee and US$ 450 trans-
ceiver cost.
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#3 A r=<u¥y b GMDSS BEEOER (B36/E COM)

Recommendations of 2nd Meeting of Experts

Inmarsat Council Decisions

Service Charge to Charge to Type of
Originator ? Addressee ? Charge
SHIP TO SHORE
Distress alerts No No No charge No s. s. charge
SAR coordination (1) No No No charge Reduced s. s. charge for calls to
associated RCCs.
Call to other RCCs are charged at the
standard s. s. rate.
Meteorological Report No Yes Special Currently charged at the standard s. s.
rate.”
Navigational/Meteorologi- No No Special and In- | Reduced s. s. charge via record comms
cal danger reports direct using Code 42. Other reports charged
at the standard s. §. rate.
Ship reports No Yes Special Currently charged at the standard s. s.
rate.”
Medical advice and/or No No Special and In- | Currently charged at the standard s. s.
assistance direct rate.*
SHORE TO SHIP
a) Distress alerts No No No charge No s. s. charge.
b) SAR coordination (1) No No No charge Reduced s. s. charge for calls from
associated RCCs.
C) Meyeorological Fore- Yes - standard Safety Net (TM) s. s. charge.
casts
d) Meyeorological Warn- Yes - standard Safety Net (TM) s. s. charge.
ings
e) Navigational Warn- Yes - standard Safety Net (TM) s. s. charge.
ings
f) Other Urgent Messages Yes - standard Safety Net (TM) s. s. charge.

% : The Inmarsat Council will be requested to consider these matters at a future session.
(1) @ including communications subsequent to initial distress alerts. )

S. s. . space segment.
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GMDSS OPERATING GUIDANCE FOR MASTERS OF SHIPS IN DISTRESS SITUATION

Transmit if tise allovs

distress call by
HF/KF/VHF DSC or INMARSAT

Transmit distress call
by HF/MF/VHF DSC
or INMARSAT

o

A potential Notify RCC by | ”

problen HF/XF/VHF DSC feoponee tes
exists or TNNARSAT recel

1. One EPIRB should float-free and activate automsetically if it
cannot be taken into survival craft.

2. Vhere necessary, ships should use any appropriate means to
alert other ships.

3. Nothing above is intended to preclude the use of any and all
available means of distress alerting. ’

Embark in survival craft Switch on EPIRB and SART
vith VHF, SART and diatel

if possible EPIRB and leave on
Comaunicate on

HF/ME/VHF ot mu;nmmmstm
INMARSAT to board

RCC and ships =

Communicate on
HF/MF/VHF or
INMARSAT to
RCC and ships

RADIO DISTRESS COMMUNICATIONS
Digitel selective | Radiotelesh T
calling (DSC) .
VHF Channel 70 Channel 16
WF 2187.5 iz 2182,0 kHz | 2174.5 kiiz
HF 4 4207.5 iz 4125.0 kiz 4177,5 kiiz
HF 6 6312.0 kliz 6215.0 kiz 6268.0 kiiz
HF 8 8414.5 kHiz 8291.0 kiz 8376.5 kilz
HF 12 125770 kiiz 12280.0 kHz | 125200 kiz
" HF 16 16804.5 kiiz 16420.0 kHz | 16695.0 kiiz

X2 #REORDOEER GMDSS ERELA F 74 >
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EEHiE: Electronic Navigation Review
No. 37 (1990)

ION GPS-90 IcHF L T

HEBEERES BV I NFEY — v a BT

A K A —

The Report of the International Meeting of ION GPS-90

Lecturer, Tokyo University of Mercantile Marine
Consulting Engineer, Trimble Navigation (Japan) Ltd.
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H» 5 3HM, 7XVA0ans FHoaas PR
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N5WHET 5% OFFRERST 2 Y 2 T TR
REETCHFMEINTVS, 2O ION O&&EZThS
OO DTH D, FDOFHERHRIIZ, EEHTA
EHDHORL BV, DBROHBIER, »EVENRT
BAFIA-7ZOT, ROVBBETE o708, HE
L7eHIR 2L ICERE T 5,
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. B 1987 38 — 294 470
SEQY Y RY Y Ak, EEEYYRIVAELTE 1988 61 6 5”?? 920
. - N 1989 65 4 492( 68 690

N =R N 1 ~ >
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1987 2 10 1 — — 5 1 — 5 7 4 3 — — 38
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1990 3 6 7 5 3 8 7 6 8 7 7 8 7 7 89
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EFHi: Electronic Navigation Review
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Status of IEC draft of digital interface for marine navigational equipments

Japan Radio Co., Ltd
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IEC B 1 CRT X3 WWmBdlrE» oY, &E
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TC80IZ I3FRAE, UTDIMHD WG RREShTW
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WG2 : ARPA

WG3 : SDME GHEEE - BHls!)

WG4 : BRFEIEEE (SWG4a & LT GPS Z{E#)
- WG5 . —fi&E# (EMI, EMC % &)

WG6: TYINA YT T2 —2RA

WGT7 : ECDIE (BFiEREE)

WGS8 - GMDSS

WG9 : IBS (Integrated Bridge System)

3. IEC/TC80/WG6 IZ&|T 2> EHEEE

WG6TDESFREBOMEEB/NT 5,

1) H1EWG

19884E 5 Ao v ¥ v THig & iz TCRODME DIE
F, fE%IE WG6DREHRE S h, EER% CIRM
(EEnRERSRGS, Aoy FY)EYET 252
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Oy LD, SETHRERESHEL, NMEA
HEPSHECERPERT 2 22D, HERBHA
YAFAEIA—YT Y FRHEYLT,

2) H2EWG

19894E 7 Hic#EE 79 4 b v T E hi- IEC
DBEE T HHETE 2 ED WG Rz,
BIETEFINLFS 7 ORHB3IHOATE
[AERE, XU T VAT x—<y FEERORMLH
KDFZ7 M B2R—ARTBEDED 1, RELOH
—ERRE = L CHAIRE®EY, single talker-multi list-
ner FRWB-> CHEBRFTWG FS 7+ 2EHAT 3
Zr o, ZOSBITIHH T TCOWEML 72
VEORELED NMEA HEEN—R LT 5 &8
W CHER s NIz,

3) E3EMWG

19905E 4 Hu vy FrizBw ks h, BHERTE
L7 WG RS 7 b O®ET 2fToTce ZOEHETI
TCRODMAEIZH LT %, HEEE2 IMORXTHEDD S
i 25 TROBRICXAST L, BFRE-AOK
T3 e THENR N, BIZ NMEA X D&
N—Y a v NMEA0183Vx, xdraft Nol 28725 &
hZ2OBE b1 72

4) HAEWG

19901 uy Ry THEIShKRESh
WG FZ7 hOBN%2{To . NMEA XY, V2.0
draft No2 2B3b 756 3hZORE2DbETI L&
1z, NMEA & 882880 LEESED THEEa h,
SRESBOBEBEIREI NI,



5) 5 WG

19914E5 Hu v F o CRiE s h, ZDERT4 ATk
&l San-Diego i T ® 7217 IEC & NMEA O AR
SEROFERZ S 2 NMEA @ V.2.0 draft No.4 21
L7 ZDE I NMEA OREBHIZBIL, 6l ik
NEToIER, BRI OWTIRIEC 0RER A
N, RSAREPEHRL $52 L, 74—7v FEIZDW
Tk NMEAQ183D#H /N — g > Oz IEC Ot
RERBRIES LB EN, ZORE NMEA
L IEC Lt 0B EH I DWW T ORMESIIB B @y
L7z,
6) E6HWG

19914103V Y  CHME s h 3 TCR0OMBEIChb
ThE I N, EFRRRMEIRS TRERINOTRHR
KOFEE, WG FZ 7% CDBREFUMNMBEED
BECT e REShAFE Rz, NMEA X2
OB ERE> T—ERKEERNCHF N —Y a >~
(Version 2.00, Jan. 1, 1992) /&L 7,

4. EFSREEROARR

1) HEEXR .
IEC/TC30nZE» S & 512, EEEKOD

X513 IMO/SOLAS CHREIS N2 82 H v 2 HEE

21T 5 MM TH %, —75 NMEA 1%, Z DFIZH» 5

1 P—20EEa—F (FFr201l, 2XFEH)

TALKER DEVICE IDENTIFIER
AUTOPILOT : General *AG
Magnetic AP
COMMUNICATIONS: Digital Selective Calling (DSC) *CD
Satellite *CS
Radio-Telephone (MF/HF) *CT
Radio-Telephone (VHF) *CV
Scanning Receiver *CX
DECCA Navigation DE
Direction Finder *DF -
Electronic Chart Display & Information System (ECDIS) EC
Emergency Position Indicating Beacon (EPIRB) *EP
Engineroom Monitoring Systems ER
Global Positioning System (GPS) GP
HEADING SENSORS: Compass, Magnetic *HC
Gyro, North Seeking *HE
Gyro, Non-North Seeking HN
Integrated Instrumentation 11
Integrated Navigation IN
LORAN: Loran A LA
Loran C LC
OMEGA Navigation System OM
Proprietary Code P
Radar and/or ARPA *RA
Sounder, depth *SD
Electronic positioning system, other/general SN
Sounder, scanning SS
Turn Rate Indicator *T1
TRANSIT Navigation System TR
VELOCITY SENSORS: Doppler, other/general *VD
Speed Log, Water, Magnetic VM
Speed Log, Water, Mechanical : VW
TRANSDUCERS:; . YX
TIMEKEEPERS, TIME/DATE: Atomic Clock o ZA
Chronometer ZC
Quartz zQ

Radio Update, WWV or WWVH VA%

Weather Instruments

WI

— 58 —



BHoh k5 NEFL Yy R— b 2E&h ke
HRLELTWS, LeL, FEEIHEE—DFT -5 74—
Ty M EEBAVI 72— AR THE LS, #l
FRRELAOAZ ST, BELEH, REROKZLSET
FEzh2ZLEEDNS,
2) BRHME

Single Talker-Multi Listner OEFIFERPHRRETT
R EEHKOE 1 RECB T 2REREL, 20
#% Multi . Talker FRDOREIETS 2 L Lo T
%, FT—FEDOEBEFETIIRDOBEY Th b,

R—V—1 . 4800
F—FEv L+ 18 (d7=0)
RYF 4 B
AbyFEw 1
EEL~L T RS-422%&4

%3 NMEA © V2.0 @BV TRBEFTO VLS £ 0
&% % & % E CListner X ¢ & ® / & (Opto -
Isolator) 2@H T3, ZDERKFDO NMEA L8B4
THHCIZEUMOAT REL 37 3EETOWES S
BERIGEMNET 2,

#£2 HEESEO IMO#i56 X O IEC Hitic X 358

NAVIGATION : IMO IEC/ISO
INSTRUMENT TALKERLISTENER NOTES | pesoruion SPECIFICATION
ETI :
i MAGNETIC COM-| yps | wo HC | A382(X) 1S010316
PASS ,
2.| |GYRO COMPASS YES | YES | HE | A#24(XD) 1508728
3. RADAR YES | YES | RA | A77(R) | A278(W) IEC936
PLUS
4| |ARPA YES | YES — A422(X) L
5.| |ECHOSOUNDER | YES | YES SD | A224(W) 1509875 ‘
6| |SPEED & DISTANCE| ypg | no VD | A478(M) IEC1023
LOG ;
& LIMITED ,
& | RDF YES | YES AB65(16) -
|8 DF ,
<
2 | RATE OF TURN
Z —
8. | moicaTor YES | NO TI A526(13)
COMMUNICATIONS- A608(15) IN PREPARA- | Sea also
- SAT . . YES | YES | Ae6306) TION Appendix IIA
10, | COMMUNICATIONS- YES * | SEE GMDSS SCHEDULE, APPENDIX IIA
OTHER
1. | |EPIRB , NO |- YES EP |SEE GMDSS SCHEDULE, APPENDIX IIA
12,
ELECTRONIC . LORAN C=1075| GPS-IN PRED
: *
13 NAVAID | YES | YES ASTAU4) | A4TSUD) | )\ 1EGA =110 [DBOCA-IN PRED
14.| |RUDDERANGLEIND| YES | NO YD — -
15. | | WIND SENSOR YES | NO | WI - —
ISO ACTION IS
16.| |AUTOPILOT YES | YES | AG | A342(IX) NOW
=, CONTEMATED
g DRAFT IEC ACTION IS
17. | & | PLOTTING SYSTEM | YES | YES EC | RESOLUTION NOW
© CONTEMATED
18 ENGINEREVSIND | YES | NO YT —
NAVIGATION
. | | cOMPUTER YES | YES IN —
20.
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%3 HWEXDOFBF2—F (XVFYRT74—77F)

AAM —
ALM —
APB —
*ASD —
BEC —

BOD —
BWC —
BWR —
BWW—
DBT —
DCN —
*DPT —
*FSI —
GGA —
GLC —
GLL —
GSA —
GSV —
GXA —
* HDG —
*HDT —
HSC —
LCD —
MTW—
*MVW—
OLN —
*0SD —
" RMA —
RMB —

RMC —

*ROT —
*RPM —
*RSA —
*RSD —
RTE —
*SFI  —
STN —
TRF —
*TTM —
* VBW —
VDR —
VHW —
VLW —
VPW —
VTG —
WCV —
WNC —
WPL —
XDR —
XTE —
XTR —
ZDA —
ZFO —
ZTG —

Waypoint Arrival Alarm

GPS Almanac Data

Autopilot Sentence “B”

Autopilot System Data

Bearing & Distance to Waypoint, Dead
Reckoning

Bearing, Origin to Destination

Bearing & Distance to Waypoint

Bearing & Distance to Waypoint, Rhumb Line

Bearing, Waypoint to Waypoint

Depth Below Transducer

Decca Position

Depth

Freguency Set Information

Global Positioning System Fix Data

.Geographical Position, Loran-C

Geographic Position, Latitude/Longitude

GPS DOP and Active Satellites

GPS Satellites in View

TRANSIT Position

Heading, Deviation & Variation

Heading, True

Heading Steering Command

Loran-C Signal Data

Water Temperature

Wind Speed and Angle

Omega Lane Numbers

Own Ship Data

Recommended Minimum Specific Loran-C Data

Recommended Minimum Navigation
Information

Recommended Minimum Specific
GPS/TRANSIT Data

Rate of Turn

Revolutions

Rudder Angle Indicator

RADAR System Data

Routes

Scanning Frequency Information

Multiple Talker ID

TRANSIT Fix Data

Tracked Target Message

Dual Ground/Water Speed

Set and Drift

Water Speed and Heading

Distance Traveled through the Water

Speed, Measured Parallel to Wind

Track Made Good and Ground Speed

Waypoint Closure Velocity

Distance, Waypoint to Waypoint

Waypoint Location

Transducer Measurements

Cross-Track Error, Measured

Cross-Track Error, Dead Reckoning

Time & Date

UTC & Time from Origin Waypoint

UTC & Time to Destination Wgypoint

£4 RBEXOBEOEFR
“¢” : HEX 24—Start of sentence

{address field> TALKER identifier and sentence
formatter

[«,” <data field>] Zero or more data fields

[«,” <data field>]
[“#” <checksum field>]
(CR> <LF>

‘Optional checksum field
Hex 0D 0A—End of sentence
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EBINTWE, LBLEEXYTF VRIS o LF
FTTSFLATR IR 57w,
5) A—ha—F
RSNy TV ADATREBBOSKERE
ROLTEWT I LRRETHLDT, BA—HEEF
DYV TFUVABTFREINTWS, &H0 NMEA O
WO A—-Fa—-FOREL bfTbhl, 20
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723 TC80 WG6 131991108 D=V ' TDEH 6
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2 £ X B
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