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Abstract

This paper describes the positioning accuracies for single and multiple reference stations at
fixed stations in Yosu harbor and Pukyong National University in the south coast of Korea
from Jan. to Oct. 2001. Also we observed the change of positioning accuracy during a day and
the available range of the DGPS reference station.

The results obtained are main summarized as follows;

1. With single DGPS reference station, 2drms and the average positioning .error were 5.6m,
7.3m respectively. Measurement positions indicated an incline toward one way away from
the actual position.

2. With multiple DGPS reference stations, 2drms and the average position error were 5.5m,
3.2m for the arithmetic mean, respectively. They were 5.3m, 3.8m for the weighted average,
respectively. As far as the separation between the user and the reference station, using
multiple reference stations improved position accuracy more than using single reference
station.

3. The average positioning error increased between 16 100 and 22 : 00. The average number
of observed satellite and HDOP were 7.1m, 0.49 respectively.

4. Coverage of DGPS reference stations in the south coast of Korea was estimated to be 110

nm. Signal strength and signal to noise ratio was not available the DGPS signal below 19
dB, ®dB respectively.
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Table 1. DGPS Stations in Korea

Cover- Frequ- Bit
Station  Lat(N)/Long(E) age ency rate
(km) (kHz)} (bps)
Young Do 35°029'/129°343 93 300 200
Palmi Do 37°21.3/126°308" 18 313 200
Geomun Do 34°0037/127°195" 1& 287 200
Jumunjin - 37°537°/128°502° 18 2% 200
Echong Do 36°0727/125°381 18 25 200
Mara Do 33°068/126°163" 18 290 200
Changgigap 36°045'/129°34.3" 18 310 200
Ulung Do 37°233'/130°552" 185 319 100
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Table 2. Specification of the DGPS receivers used
in this study

Specification
Item .
MGP-100D GP-36
Receiving channels 12 12
Rx code C/A code C/A code

Rx frequency 1575.42 MHz 157542 MH:=z
Position

accuracv(SA : off) 12 M RMS

5 m RMS
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Fig. 1. Configuration for the DGPS system.
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Fig. 2. Ship’s track with the investigation of the
DGPS coverage and observation locations.
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Fig. 3. The DGPS positioning accuracy for single
reference station at Yosu harbor.
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Fig. 4. The DGPS positioning accuracies for single

reference station at Pukyong National

University.
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Fig. 5. The DGPS positioning accuracies for
multiple reference station at Yosu harbor.
(a) Arithmetic meaning
(b} Weighted averaging
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Table 3. 2drms and error for single and multiple
reference station

Multiple reference station

Single
item r(ifergnce Arithmetic ~ Weighted
station meaning  averaging
2drms(m) 5.6 55 5.3
Shifting
distance{m) 3 32 338
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Fig. 7.

Positioning error(A), number of satellite(B) and HDOP(C) as a function of the elapsted

time at reference position of Pukyong National University.
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