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[Abstract]

The international maritime organization(IMO) has defined performance requirements for future maritime navigation through IMO
resolution A.915(22) in 2001. Many DGPS systems currently providing DGPS services do not meet the performance requirements
specified in IMO resolution A.915(22). The use of SBAS is considered as one of the DGPS replacement and supplementary system for
coping with the increase in demand performance and providing safe positioning service. In particular, since a large amount of budget is
required to rearrange the existing DGPS reference stations, a method which transmits differential corrections generated by using SBAS
message has been proposed. In this paper, we compare and analyze the performance of NDGPS which is operated by the National Maritime
PNT Office of the ministry of oceans and fisheries(MOF) in Korea and MSAS in Japan. Also, we verify that SBAS, as alternative and

complementary system, meets the performance requirement specified in IMO resolution A.915(22).
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F 1. RTCM MAIX] [10]
Table 1. RTCM message [10].

Type | _Status Title
1 Fixed Differential GPS Corrections
2 Fixed Delta Differential GPS Corrections
3 Fixed GPS Reference Station Parameters
4 | Tentative Reference Station Datum
5 Fixed GPS Constellation Health
6 Fixed GPS Null Frame
7 Fixed DGPS Radiobeacon Almanac
8 | Tentative Pseudolite Almanac
9 Fixed GPS Partial Correction Set
14 Fixed GPS Time of Week
15 Fixed Ionospheric Delay Message
16 Fixed GPS Special Message
17 Fixed GPS Ephemerides
59 Fixed Proprietary Message

60-63 | Reserved Multipurpose Usage

3-4 SBAS

1) SBAS AR QJALAE] BAHE

SBAS 9AIAR] B B 329} 2ol 914 A e Ao o)
AR FC, LCoF AT A et BAHHLIIC, o]
% A2} B A4A W 2] TC(tropospheric correction)Z T4
wo] It} FC= A ®shao] & 9144 AlA| bl thgk 17473
HEAMT 1,2~5,6,7, 100 E3 AR S-S F3ato] Alxbet
Ttk LCE Al Wgk&-o] 22 914 Al A QA tigh HAA
1o} 94 AEL A e gt RAAHKZA MT 1, 250 3+
ARES Z3sto] ALt = Qlth 1= M2 At of
St RAPHEEN MT 187 AE]E AR =4 A A%k
(vertical estimates)S 238 MT 265 3 sto] ALK 4 9l
th TCE tiis Adexted tigh HAgr s Hre] 17
AKX 7} SR8 erom, BdlA g o] gate] AR} 24
AT Z 4719 SJAAR] @A} AR HAREE A (2)°]
tjSiste] SBAS AMEAFe] 7t 9/ RAAHEE A3t o]
£ XA S8R0l 488t 91X AL LeE ATk

[e

RC= FC+ LC+ IC+ TC @)
E 2. RTCA HAIX| [12]
Table 2. RTCA message [12].
Type Contents
0 SBAS Test Mode
1 PRN Mask Assignments
2t05 Fast Correction & UDRE

6 Integrity Information (UDRE)

7 Fasts Correction Degradation Factor
9 GEO Navigation Message

10 Degradation Parameters

12 SBAS Network Time/UTC Offset
17 GEOQ Satellite Almanacs

18 Tonospheric Grid Point Mask

19 to 23 Reserved
24 Mixed Fast & Long-term Correction
25 Long-term Correction
26 Ionospehric Correction & GIVE
27 SBAS Service Message
28 Clk.-Eph. Cov. Matrix Message
62 Internal Test Message
63 Null Message
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Total 250 bits
A
£ . i}
Preamble | Message Type ID Data Field CRC Parity |
(B bits) | (6 bits) (212 bits) (24 bits)
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Fig. 3. SBAS message structure.
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point) T He]F T4 AAgI} 7449 AEI} Al H = IGP
Mask HAHE ¥} It} IGP Mask FH = MT 10, 263
Alsle] [ 2]5 B4 1 21 IC(ionospheric correction) ¥} IC] T
& A QAke] BRI 071 AR BEHTE

= 0 2
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to retrieve and export navigation data) H|©|E] AJHA FH 53
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4-2 Dj2f sHYEY ¥S *F=EA

3 33} 43 IMO Z29F A915(22)°1 BAIE v e
o] 8- d5S HER Aotk
F 3. ol M5 27Fd (A2H)
Table 3. Performance requirements for maritime
navigation(system)
Accuracy Integrity
Horizontal | Alert Limit| Time to Alarm|Integrity Risk
(meters) | (meters) (seconds) | (per 3 hours)
Ocean and Coastal] 10 25 10 10°
Port Approach
and restricted 10 25 10 10°
waters
Port 1 25 10 10°
E 4. si28e 85 2752 (Mol
Table 4. Performance requirements for maritime
navigation (service)
Availability | Continuity Fix Interval
% per % over Coverage (seconds)
30 days 3 hours
Ocean and Coastal 99.8 N/A Global 1
Port Approach
and restricted 99.8 99.97 Regional 1
waters
Port 99.8 99.97 Local 1
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Fig. 6. Horizontal Position Error.

E 5. MET (95%)

Table 5. Accuracy (95%)

Horizontal Error (95%) [meters]
LADGPS SBAS

DOKD 1.0696 1.3918
MLDO 0.8686 1.6284
HGDO 0.9144 2.0937
SEOI 0.7502 1.4117
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Fig. 7. Difference of PRC and UDRE.
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