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Abstract[] A real time simple DGPS (SDGPS) for coastal survey is developed and in situ tested. While the
accuracy of the system is almost the same as that of existing commercially available DGPS, it is very
economical compared to the commercial ones. The RMS error of the positions fixed by the system is estimated
to be less than 2 m within the range of 30 km from the reference station. Even if the coordinates of the
reference station are uncertain, they can be fixed, from the continuous GPS observation of one day, with the
maximum error less than 1m. The system is believed to be helpfully utilized to most of coastal surveys

despite of some minor defects.
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Fig. 1. Scatter diagrams of the coordinates of fixed
position (PL and AS) measured with GPS.
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Fig. 2. Configuration of SDGPS system.
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Fig. 3. Inside view of SDGPS set, GPS antennas and
antennas for radio transmitter and receiver.
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Fig. 4. Block diagram of reference station.
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Fig. 5. Block diagram of surveying station (moving station).
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Fig. 6. Monitor screen of SDGPS.
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Table 1. Stations for field experiments.
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Fig. 7. Scatter diagram of corrected coordinates of AS.
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Station Latitude* Longitude* Remarks
PL 35.2307710 129.0831388 Pusan Natnl. Univ
YS 35.1799170 129.0841134 Yunsan-dong, Pusan
SM 35.1566882 129.0608677 Sumyun, Pusan
TK 35.8112190 128.6200835 Susung, Taeku

AS 37.2823599 126.8372628 KORDI, Ansan

BP 37.4967706 126.9901168 Banpo, Seoul

*Estimated coordinates during the experiments. .
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Table 2. Accuracy of the coordinates, fixed from the averaging of the GPS data for various periods, of the reference station

(PL). (unit: x 10°deg)
Period of Max.* Min. ** RMS error
Averaging(hour) Lat. Long. Lat. Long. Lat. Long.
; 12.68 11.16 20.09 12.90 5.98 5.33
3 8.12 5.56 10.64 8.48 3.95 3.57
4 5.29 4.13 7.75 6.15 2.85 2.97
5 3.96 3.62 421 3.80 2.12 1.73
10 2.01 1.03 1.62 1.68 0.93 0.89
20 0.92 0.88 0.97 0.86 0.51 0.31
10 0.38 0.58 0.72 0.51 0.31 0.30
50 0.31 0.27 0.32 0.20 0.19 0.16

*Max means Northmost or Eastmost values from mean, repectively.

**Min means Southmost or Westmost values from mean, respectivly.

Table 3. Accuracy of the corrected coordinates of each stations with various distances from the reference station.

(unit: X 10°deg)

Distanc Max.* Min.** RMS error

Station

(km) Lat. Long. Lat. Long. Lat. Long.
YS-SM 3 10.68 2.87 2.49 6.58 1.42 1.20
PL-YS 6 27.67 23.82 24.96 24.32 1.60 1.16
PL-SM 8 9.84 7.47 12.83 7.05 1.91 1.35
AS-BP 27 7.61 1.68 2.26 3.23 0.94 0.60
PL-TK 74 66.00 15.78 15.84 60.00 4.56 4.02
TK-BP 227 40.11 39.52 42.48 35.70 5.08 4.65
PL-AS 288 26.40 25.30 27.15 24.96 3.15 2.87
PL-BP 300 27.27 9.81 8.67 24.81 2.61 2.20

*Max means Northmost or Eastmost values from mean, repectively.
**Min means Southmost or Westmost values from mean, respectivly.
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