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The Accuracy of Position Measurement by 8-channel
GPS Receiver and the operation of selective
availability in Relation to International Tension
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There has been great improvement in GPS receivers so as to display higher performance,
owing to high user demand. The multi-channel receivers, especially the 8-channel type, have
recently become more popular with users than ever before, in place of the type of differential
GPS(DGPS) . The accuracy of the position measurement is +100m with 2drms by means of a
single receiver, since the selective availability (SA) is operated. However, it is possible to
measure the position more correctly with the condition that the SA was sometimes cancelled
without warning. Experiments were carried out using the 8-channel receiver to evaluate the
accuracy of positions measured during the period of SA-off and SA-on. The 2drms value of
the horizontal radial error under the SA-on was 12,0m and no speed error was found ; wheres
the horizontal radial error due to the SA-off was 50.8m, in terms of 2drms, and the mean
error of speed was 0.17m/sec. The values measured by the 8-channel receiver showed higher
fidelity in the position measurement. There is indication that the SA might be frequently
cancelled if the military situation worsened.
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Fig. 1 Distribution of pousition errors.
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Fig. 2 Relative frequency distribution of horizontal radial errors.
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Fig. 3 Relative frequency distribution of speed errors.
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Lower portion of

this figure shows combinations of satellites, and HDOP values.
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Table 1. Mean. 2drms and ¢ of position errors. and speed error by each receiver
(All data were obtained by two dimensional positioning with the condition that HDOP value was 1.)

Position error(m)

Speed error (m/sec)

Type Number Mean
of of 2dms a Maximum  Mean
Receiver Data Latitude Longitude
SA-off Ich 2647 16.7N 10.5E 50.4 15.9 0.93 0.05
8ch 21601 0.58 2.8W 12.0 5.2 0.00 0.00
SA-on 1ch 2916 140N 2.4E 76.8 35.7 2.42 0.30
4ch 830 1.2N 10.1E 64.8 30.8 1.18 0.31
Sch 16626 3.18 24.3E 103.4 45.5 2.1 0.29
8ch 21600 0.1N

1.6W 50.8 25.4 0.72 0.17
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