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The Global Positioning System(GPS) is a worldwide radio navigation system based on
satellite technology. Signal availability and accuracy of GPS are subject to change due to
an incomplete constellation and operational test activities.

In order to analyze the signal availability and accuracy of GPS, we made an experiment
on this system in Kunsan during April 6, 7, 9, 10, 1992.

The results obtained are summarized as follows:

1. It was possible to avail the GPS system almost 24 hours per day, but sometimes
it was impossible to obtain the GPS signal 2 or 3 times per day and its total time
was at the most an hour.

2. By using satellite almanac, we also could calculate PDOP(HDOP) and forecast signal
availability. And the mean positional error was 37.9~73.6m and standard deviation
was 37.4~133.1m. The positional error almost coincided with PDOP(HDOP).

3. The mean positional error of 3D was less than that of 2D. And the altitude error
in 3D was about 56~74m and its standard deviation was about 65~93m.
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Table 1. Specification of the XR4-PC

Receiver: 2 channel, C/A code L1 frequency

Performance: accuracy, 15m RMS with PDOP
<3

Satellite: Up to 8 satellites tracked

Velocity: Up to 320km/hr

Operation: Operation is via the host computer

Mechanical & Outline: Outline and connector
layout to enable installation in IBM
compatible computer

Antenna: Upper hemispherical coverage, right

hand circularly polarised. Integral
preamplifier/filter
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Fig. 1. The visible time of GPS satellites, April 6.
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Fig. 3. The fluctuation of GPS PDOP and HDOP in Kunsan.
PDOP: Position Dilution of Precision
HDOP: Horizontal Dilution of Precision

Table 2. The average and standard deviation of Dep., D. 1at. and Dist. between standard position and GPS

positions in 2D and 3D mode, April 6, 9.

(unit: meters)

Date April 6 April 9
Mode 2D 3D 2D 3D
Dep. D.lat Dist. Dep. D.lat Dist. Dep. D.lat Dist. Dep. D.iat Dist.
Average -173 04 536 -141 -22 386 -362 -229 702 -159 25 458
S.D. 269 558 370 288 447 392 469 629 548 A7 548 486

*2D: Two dimensional position
S.D.: Standard deviation
D. lat.: Difference of latitude
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Fig. 4. The plots of position error.

Table 3. The average and standard deviation of Dep., D. 1at., Dist. and Alt. between standard position and GPS

positions, April 6, 7, 9, 10.

(unit: meters)

Date April 6 April 7 April 9 April 10
Dep. Dlat. Dist. Alt. Dep. Dlat. Dist. Dep. Dlat. Dist. Al Dep. D.at. Dist.
Average -153 -37 427 561  -209 -0.7 379  -187 ~-11 494 747 147 -147 736
S.D. 321 586 536 651 256 418 374 374 568 503 929 1354 660 1331
*S.D.: Standard deviation Dep.: Departure D.at.: Difference of latitude

Alt.: Altitude
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* Dist.: Difference between standard position and

GPS positions(meter)

S.D.: Standard deviation(meter)
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