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Radiobeacons that carry corrections for global satellite navigation systems are currently being planned
or installed in many countries. In early 1996, it was begun to send DGPS correction message from a
marine radiobeacon station located in Changgi Got Lighthouse. It was the first test broadcast of DGPS
correction data based on medium frequency of marine radiobeacon where transmission power and rate are
300W and 100bps respectively in Korea. However, there has not been any scientific study on the
characteristic of the accuracy of a marine radiobeacon /DGPS. Accordingly, this paper investigates the
accuracy of the system, which is currently operating in 310kHz. To do this, the real time differential
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correction in RTCM data was collected in an implemented system. And then the accuracy was analyzed
related to the coverage of the radiobeacon/DGPS. As a result, it is verified that the differential
positioning accuracy using the marine radiobeacon is sufficient to ensure the safety of marine activities

around the coast of Korea.
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msb Isb msb Isb
Preamble Frame ID Station ID Parity
1 8 9 14 15 24 25 30
AN /
N
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msb Isb msb Isb
. equence|{ Fram tation .
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Number | Length | Health
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AN /
-~
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Fig. 2 RTCM SC-104 Header Format.
{(Table 1) RTCM SC-104 Message Types(version 2.1).
Message type Status Use
1 Fixed C/A-code pseudorange(PR) corrections
2 Fixed PR correction difference data for use with old orbital and clock parameters
3 Fixed Reference station coordinates
4 Retired No longer used; superseded by Types 18 to 21
5 Fixed Satellite constellation health information
6 Fixed Filler message (Alternating 1's and 0’s in body of message)
7 Fixed Radio beacon network description
8 Tentative Pseudolite almanac information
9 Fixed C/A-code PR corrections for subsets of satellites(3 or less)
10 Reserved P-code differential corrections
11 Reserved C/A-code L2 corrections
12 Reserved Pseudolite station parameters
13 Tentative Ground transmitter parameters
14 Reserved Auxiliary message for surveying
15 Reserved Ionosphere and troposphere correction measurements
16 Fixed ASCII-coded messages for display
17 Tentative Ephemeris almanac
18 Tentative Uncorrelated carrier phase measurements
19 [entative Uncorrected PR_measurements (for_surveving)
20 “entative Corrections to the carrier phase measurements
21 Tentative Corrections to the PR measurements
22 to 58 - Undefined
59 Tentative Proprietary message
60 to 63 Reserved Multipurpose message
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A = 129°34’ 10.00332” 129°34" 10.0254" 0.0648”
(Table 3) AH 2 A= DGPS A v
T+ = g DGPS H# DGPS Z&# 3}t Zfx)9le] EEAA
?l % | 350° 7 44.980716” 35° 07 44.982" 2.93124m 2901 m
7 & | 128" 39 54.001101" 128" 39' 53.95" 2.97398m 2.97179m
Aoz o2l 48417 B9F AT 4 9l 6. 2 E

A= dlofe] AL o 10¥ A=)

Fig. 78] #&2 NOVATEL $4Xl7]& =33
GPS #17] AYE 2ol Garmin DGPS 42417
ol 2J&k DGPS dloj8] BAXE $45te] &xi%
RAE, A% A 2 AU=E epglcl

GPS = FAl7ldl 23 91x AU}
Radiobeacon& ©]4-3 DGPS A|~Hl2] ¢]x =2
ol A 43 F3 # F3 DGPS AJ~H
of ¥ AUES FTEAE AANA e o
d 92 AEE 2o oF 10 AT $53e o
T sk

<Table 3> ¢4 A ellA Zekxl Ao xo)
DGPS 4l At8°] Ha HAEE vl 2d 7ot}
DGPS HFL 23 E 71507 slo] BZo7
0.001284" (0.0397m), AZ22 0.051101" (1.2852m)
o) WEsl qded, 22 d9aE 98 290Im, ¥
Al 297197TmA 2, 2 drmsE= 7.8093m dth.

ZFAE 7|F 28 3l DGPS E&H3E 7%
Al 3 m vlgte R #ql=lgin), ol &3 7124
¥ DGPS A& W xr) v)$ A= 4 9les o
At 718 A7) AP 4T Aee
°F 72 NM eldd=d], 98] A28 w]Tsled b
72 NM A% DGPSel 9% 91x]7F 10 myi 24
ol dnbgellA] 878l 929 WY E 3
S 5 ek F, AFA SAF 2aEA o] 4 9
AUE7E % 8 m ( 2drms)EH 7]E2e) AU w of
5m ( 2drms)e} ¥] & 4] 3 m el & BHalstedc)

2 T2 I Hx2 AY 2AEQ) Marine
Radiobeacon 713 DGPS 7| &322 2] »3] %
o) A dlo]elE 53, BAs}o] §Fel)4l2) Radiobeacon
& °]-8% DGPS Al2® Ao kA AR sfopdt
A= 2 A8 99 59 S ety g7
3t

BEEA 35 e 94 W v|EFegy
B 83 "ol 55X AHelxel 9% 23}
10m o2 37 A 2 54 2 g a7
§ F5AA 5 UL FAstgoh

-7 Z 3} Marine Radiobeacon/DGPS A}~ €l o)
HE AU TELAE AANA) 3L g 5
A7 A Az R of 1I0MAE $5E o 5
UL, #e A=A APLAFY  Marine
Radiobeacon/DGPS 71&3 B4 2} Au)x we
= #eFe] A% °F 100 NM AEE ANE < 9e
Aoz dd=le] AR FaFq e <Ak g
DGPS 713 A2 ¢tad A% s o)
A HFBFS e w022 9 AR A A )
714 dghge] selet o4k

2 Aol o]e] X&aopyt }F ArTA=

AAZ ] & DGPSe Muladsd, 92 A
R AYE ¥ Asle ¥ ohizl GNSS(Global
Navigation Satellite System) AlAg] Xwlx]e)
DGNSS dle]e] A% Message Type o]t}



= Fajetoll A 9] Marine Radiobeacon/DGPS AU % 4o 43 ¢ 13

g s

[1] Kwangsoob Ko, Semo Chung, "The Status
of DGNSS & Experimental Test of DGPS
in Korea”, Proceedings of KIN-CIN Joint
Symposium ‘97, pp.71-86, 1997

[2] o] 3%, “g=-e] DGNSS/Marine Radiobeacon
o g A", 1998

31 mBA, HA R, o|8%, A, 1997 “T=9
DGPS/Marine Radiobeacon 7% 4 £
AEgs BA" '97 GPS Workshop &3,
pp.564-570, 1997

[4 BAR, 1997, “DGPS A& A =AldF
718 2 AAEA B, sokpar, 1997

[5] Tom Logsdon, "The Navistar Global Positioning
System”, Van Nostrand Reinhold, pp.17-18,
1992.

[6] B. Hofman-Wellenhof, H. Lichtengger and ]J.
Collins, "Global Positioning System Theory
and Practice”, Springe-Verlag Wien New
York, pp.13-14, 1993

[7] Elliott D. Kaplan, "Understanding GPS
Principles and Application”, Artech House
Boston - London, pp.1-13 pp.43-47 pp.321-
333, 1996

[8] W. J. Ecker, "Broadcast Standard for The

USCG DGPS Navigation Service”, U.S.
Department of Transportation United Status
Coast Guard, pp.1-1~1-2, 1993

[O1 R. M. Karafus, "New RTCM SC-104
Standard for Differential GNSS”, Journal of
the Institute of Navigation, Vol.43, Nod4,
Winter 1996-1997, pp.363-373

[10] B. W. Parkinson and P. K. Enge, "Differential
GPS”, pp.30-36

[11] Akio Yosuda, Hiromune Nauie, Takahiro
Yamada and Takuya Takahashi, "DGPS
Correction Data Broadcasting in Japan by
MF Marine Radiobeacon and Evaluation of
the Positioning Accuracy”, Proceedings of
ION GPS-96, pp.385-392, 1996

(12] Yang Bingxi, You Kunling, "Six RB-DGPS
Broadcast Stations on Trial Operation in
China”, Admiralty List of Radio Signals
Vol2, 1997

[13] Russel A Paielli, B. David McNally, Ralph E.
Bach, David N. Warner, "Carrier Phase
Differential GPS for Approach and Landing:
Algorithms and  Preliminary  Results.”,
Proceeding of the ION GPS-94 Volume IJ,
pp.831-840, 1993.



