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Accuracies of Position Fixes Obtained by GPS—II
Simultaneous observation with two identical GPS receivers

Toshiyuki KuNo, Masaji Gopa, Shigekatu NAKANE and Eul Je Jo

In order to study the differences between two GPS receivers of the same type,
simultaneous measurements were taken at same station from 13th to 14th Janu-
ary, 1988.

We received positioning signals from 7 satellites, and the usable time of each
receiver was about 9 hours.

The combination and the number of satellites on positioning varied between
two receivers.

The distance between the fixed position of the two receivers was under 10 m.

There was little practical difference between the two receivers in the case of
the same combinations of satellites.

Different combinations of satellites accounted for 28% of the total time and
the average and standard deviations were larger than for the same combina-
tions of satellites.
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Fig. 1. Elevation angle of satellites and the combinations of satellites obscn ved from 13th to 14th Jan. 1988.

A, B : each receiver.

Arabic numerals in quadrangles are satellite numbers.

Fig. 2. The arrangement of satellites at about 15h 15m,
13th Jan. 1988.

Full line : combination of satellites as fixed by
receiver A.
Broken line : combination of satellites as fixed by
receiver B.

Arabic numerals (3, 6, 9, 12) are satclhte numbers.
Center of the circle.is zenith.
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Table 1. The mean values and standard deviations of D. lat and Dep by combination of satellites with two receivers. (unit

in meter)

Combination Range of No. of D. lat ] Dep
Satellite No. PDOP Date Mean S. D. Mecan S. D.
3+ 6°13 2 82 65.7 53.4 64.3 29.7
3 6+ 9 2 22 49.7 35.4 101.7 51.1
6 912 8—20 73 39.6 556.2 138.9 153.8
6+ 8+11°12 4 39 31.8 18.5 44.6 26.7
8+11+13 919 60 222.6 126.3 235.6 104.1
31113 19— 9 27 — 61.7 59.9 — 95.2 102.7
Total 303 73.6 108.0 102.2 131.7

A
3+ 6 9+12 5—> 8 26 52.7 23.2 65.2 46.5
6° 8+ 9 5— 2 62 — 15 33.1 117.3 38.3
8+ 9¢11-12 4 16 24.3 30.0 39.7 27.0
8 91113 5 13 22.8 21.6 - 37.0 © 839
Total 117 16.8 36.6 86.2 51.3
3+ 6°13 2 82 57.4 49.1 69.3 24.5
3¢ 6+ 9 2 29 31.9 . 974 1734 182.7
6 9912 8—20 75 31.4 54.6 152.4 146.0
6o 81112 4 40 38.0 15.7 47.9 30.9
8e11-13 9—19 64 227.7 121.8 243.3 102.7
3+11+13 19— 9 15 — 4.1 69.3 — 98.2 128.6
Total . 305 75.3 1117 125.1 1376
B
3¢ 6+12 3 26 83.3 38.9 91.0 52.2
6+ 8-11 5— 2 63 18.5 434 95.5 374
8+11+13 8— 9 15 206.2 71.3 151.2 27.5
81113 9 13 236.5 91.7 186.9 48.2
Total 117 81.2 98.9 111.8 52.4
8.D. : standard deviation
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Fig. 8. The mean position and error ellipses of 1 ¢ for the
same combination of satellites as observed by the
two receivers at the same time.

: observation position ; O : mean positiom of re-
ceiver A ; @ : mean position of recciver B

Full line ellipses : receiver A

Broken line ellipses : receiver B
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Fig. 4. The mean position and error ellipses of 1 ¢ [or dif-
ferent combinations of satellites as observed by the
two receivers at the same time,

: observation position ; O : mean position of
receiver A ; @ : mean position of receiver B

Tull line cllipses : receiver A

Broken line ellipses : receiver 13
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