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Coverages of beacon signals by automatic selection of Korea DGPS beacon stations
in East China sea

Sung-Wan Kang and Jang-Young Ahn
School of Ocean Science. Cheju National University. Jeju-Do 690-756. Korea

In this experiment. the available range of Korean DGPS beacon stations were measured for the purpose of

comparison with the designed ranges of their stations. And investigated relations between the position accuracy

and the distances from DGPS beacon stations.

The results obtained are as follows.
1.

Maximum receiving range of DGPS beacon station using the auto

selection system was covered about

420miles. at position of 31°14 " N. 122° 51 " E on the Shanghai-Jeju route from Palmido station.

. Stable receiving ranges of a common DGPS beacon station on the land and the sea were 150 miles and

200miles. respectively. but they were different where obstructions were on the transmitting route.

. The positions accuracy obtained by GPS and DGPS receivers at the fixed station were about 50 m and 5m

respectively. Therefore. it is necessary for navigator to find accurate positions within dangerous areas. a

narrow channel or fairway etc.
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. Mean Positions obtained by DGPS receiver for long time was almost same as actual position.
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Table 1. DGPS beacon stations of Korea
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Fig. 1. Block diagram for position fix by GPS and

DGPS system.
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Frequency(Kk)

Station's Name Position of Beacon station (Bit rate(bps)) Station's ID Remarks
ps
Youngdo 33°02.9 " N, 129°056 ' E 300¢200) 720.721
Palmido 37°21.3 "N, 126°308 ' E 313(200) 722723
Geomundo 34°00.3 " N. 127°195 " E 287(200) 724,725
Jumunjin 37°53.7 "N, 128°502 ' E 295(200) 726.727
Echongdo 36°07.2 "N, 125°58.1 'E 295(200) 728.729
Marado 33°06.8 " N. 126°16.3 ' E 290(200) 730.731
Changgigap 36°045 "N, 129°343 ' E 310(200) 732733
Ulungdo 37°233 "N, 130°552 'E 319(200) 734.735
Sochongdo 37°45.7 "N, 124°43.7 'E 323(200) 736.737 on test
Soheuksando 34°05.7 "N, 125°059 " E 298(200) 738.739 on test
Jeojin 38°331 "N, 128°239 'E 292(200) 740.741 on test
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Fig. 2. ID's DGPS beacon stations obtained by DGPS
receiver on Jeju - Keelung route from September
11~13. 2001.
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Fig. 3. ID's DGPS beacon stations obtained by DGPS
receiver on Keelung - Jeju route from September
18~21. 2001.
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Table 2. Maximum receiving range of Korean DGPS beacon stations selected by DGPS receiver on Jeju Keelung route

Maximum receiving range (NM)

DGPS beacon Station

from Jeju to Keelung [

from Keelung to Jeju

Geomundo(724)
Marado(730)
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Fig. 4. ID's DGPS beacon stations obtained by DGPS

receiver on Jeju - Shanghai route during October
7~8. 2001
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Fig. 5. ID's DGPS beacon stations obtained by DGPS

receiver on Shanghai - Jeju route during October
13~14. 2001.
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Table 3. Maximum receiving range of Korean DGPS beacon stations selected by DGPS receiver on Jeju -

Shanghai route

Maximum receiving range (NM)

DGPS beacon Station

from Jeju to Shanghai |

from Shanghai to Jeju

Palmido(722)
Marado(730)
Geomundo(724)
Youngdo(720)
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Fig. 6. The result of positioning obtained by DGFS
receiver at the Jeju harbor.
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Table 4. Accuracy of positions obtained by GPS and
DGPS receivers

Position  Error(m)
System  Range Average Standard deviation
GPS 092~644 1436 8.42
DGPS 091~225 6.76 4.63
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Fig. 8. Average of position error obtained by DGPS
and GPS receivers with Geomundo., Youngdo
and Marado beacon station at the base
point of Sarabong(September. 22~24. 2001).
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Table 5. Distribution of each distance from base point
measured at a fix position of Sarabong

System  Beacon station D.B.B  Position error

Marado 28 3.89

DGPS Geomundo 48 487

Youngdo 157 12.85

GPS 57.87
¥ DBB : Distance between Base point and Beacon

stations.
&

A A9 - 418 E5td DGPSAIE e ol 449
o @ Holdge Tad wu §Y4FZE A3
B AT 71§09 g2 vlgege] A 4

H7b RAZEA AAAZRE Bold $A5E Ao
o A% ok 00AAANE 2 4 s} kS ds
3A Jelux gleng -130dBme] QurA<el DGPS
54712 0188 A olad AdelME 20052
77 DGPSZe] olgo] 7hsaitia B,
E33AMY DCPSTY +4F%, Bu£2e)
NB7h F%e A 2Ae 20547 fAl0] He

s, hERe %9 oPd7A dddez 4
Ak, o)A DCPSENFOZYE F41g0] o

2102 o @202l A Boil FRTHE Aol
A 4AS 018Ul 2~ gelo] o2& Az
@k DOPSEA o) AEATY Yo7t obd $52
2 $YFAHS Adste ol§UAE BAAATY 4
AgAALE ouT © Wi 45 YT ARd
o 293 dlelA daHA @ AZED Y=
. U SNTSS )Wt B3 Fs



EEIsolMe] XSUZ| HE

32

'Pi*c}fﬂ fge AEHTez I F

T e sgoltt watA o]
%*'%%% AgHRez g Fo2 F£4719
7t WAEo|2]7] fFol ZtZbe] ol i
*JHEIE] o] Brtsst@ oy td A=
A7t oA g2z goe A

L

o}
2

{4
-i)

o
=

4 oun w4 B E 2
o-‘ﬂérﬁﬁ‘-‘oﬁ

—

22
£

b4

olglgls #4719 He ARAPE FA+ 5
e} tid Apolrt g F Aedl, ol(2000)E FH
F7h 2 $AZFE0l ARTY Fho g FE
4E dod F ol AA o] gESst ARG o
L8R v FoE Fog AFF u Uk 1
g o] AgeM #FEF vl A5tE YRy F=
9] DGPSF 4¥7t fevtete $43% 22 +54

AHgstn eds AAG] ol&¥e WA
of Age = Fee Ad Al 23U &
Zofl 9 dyeloin FAsrle ooy A
2 ol 2 o) AdAY & Pl BAE
we %S iﬁt}

1P HNM GPSFA7IE DGPS+AVIZ S
Axexts vagd AT GPSTAZIY A A7}
30mulgtel A$7t 8%EH AF-E£E AAGn e
ol Hlgto, 30 moldel 2at: FFE 11%°l ol &t

oo 4> 4
o or mlm

o]

Hed BREI 442 gAY A%gH, AUy 5
9 o249y, HIB3 5 v IUT ANE 2
Fae AYANE GPSToE #3E ARAE ¥

3 Agsk] AgEIINE Fast slntn 4zHee
MEA YR} aFHE APNY ANAFE
DGPS®l ol gl uh@astckn sch

(=
s

QI:

o] ATldE $FINNN ket DGPSY
ol§HAT U3 2Atstod o F AAYS olgWHAY
MZetn, B@ 1PH VAL Fakad IA e

<2[Li2t DGPS 2E =9 0|28YH

DGPS2# gA2le] Qe DOPSZY NxE 5@
A BaaRe 29 A71E A2 259
DGPSE2re) Azlstel guBAE 248 2de o
2% 2ot

1. A Z A% DGPS $439 Hd €4 +
A Aaold AF2 galAl 31°14 N, 122951 7
EAFANAN BrlzZo] £A822M o 4203420
Att

2. 38 DGPSFA7IZ FF A
a]\_

1o

FAlo] 7Hed A
of 130818 FE2 ALY, ARF271 4§
A% 200302 o149 AAME HFHoR

o] 7twsttin #odEh

oA #23 GPSY DGPSY +4ZE
238 Holx oM GPSFAI7IRL R

X 1 AHEER lﬂraw *1%01 &?51

L 2ol F2 g 5 oy FYe
AA7t T HE FgelA e DGPS#*J?H o] &
o] utgAsich

4 DGPSFAIZIZ B2F s AAFE FHLeE
SmAFY oaprh wAsHH ot GPSFAA 9

o>

o

S oft o A
o

e

[ D oA

A B29 AL ImARY LAY BARES U
B 2o
ANEdH
olgA} - o] 24 - AAE 1997. DGPS 2 B4 A

AZ7] 9 AIZEA g 2
st A, 410 135-160.

A ex BA. AF

oA - AT - FAA - FAM - o1 - REA
19%. DGPS& 1 g€ Iz S+ 23(1):
148-159

ol# . 2000. 5 olXlot DGPS 712259 Az
A 2o B3I 1 JFIFAYUSE IR A
At =5 47 pp.



	ABSTRACT
	서론
	장치 및 방법
	결과
	제주와 기륭간의 DGPS국 수신
	제주와 상해간의 DGPS국 수신
	GPS와 DGPS수신기로 측정한 위치의 정확도 비교
	사라봉 삼각점에서의 GPS 및 각 보정국을 이용한 DGPS 위치오차

	고찰
	요약
	참고문헌



