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Accuracy of Positioning by GPS- I

Recent Positioning Results and Effect of
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The navigation system with time and ranging/global positioning system(NAVSTAR/GPS)
has been used in various fields recently. The positioning, however, is inaccurate at present
because the system is being put selective availability(SA) into operation. In order to examine
the effects of SA, the observation data at a fixed station were studied comparing the SA-on
condition with the SA-off condition. The conclusions were:

(1) The maximum available time period of positioning by satellites was 23 hours and 38
minutes at the fixed station in Shimonoseki.
(2) The DOP-2 data were most frequently observed on two dimensional positioning, whereas

DOP-3 data were on three dimensional positioning.

(3) When DOP were less than 2 under the SA-on condition, the average of the positions was
close to that of the positions under the SA-off condition.
(4) Measured positions were not necessarily concentrated in the averaged position, under the

SA-on condition.

(5) Most speed errors were less than 0.1m/sec, under the SA-off condition.
(6) The approximated curve of the speed errors calculated from the positioning data was
similar to the curve obtained from the speed data, in a time series under the SA-on condition.
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Table 1. Available time period of positioning by satellites in 24 hours

Available time period (h-m)

Exp. No. Date DOP °D 3D Total
1 Oct. 16~17 91 <99 23—04 23—04
2 Jan. 15~16 "92 <99 2255 22—55
3 May. 12~13 92 <5 23—38 23—38
4 Dec. 23~24 92 <99 9—54 13—37 23—31
5 Dec. 28~29 '92 <99 23—27 23—37
6 Dec. 30~31 92 <5 23—17 23—17
7 Jan. 7~ 893 <5 13—56 8—30 22—26

*Dilution of Precision : ¥EEZLE 5L TRE
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Fig. 1. An example of available time period of positioning by satellites.
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Fig. 2. Relative frequency distribution of DOP on two
dimensional positioning.
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Fig. 3. Relative frequency distribution of DOP on automatic
changing mode of three and two dimensional positionings.
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Fig. 5. Scattering of positioning errors when SA was off.
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Fig. 6. Scattering of positioning errors when SA was on.
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Table 2. Mean, range, drms and o corresponding to each of DOP or DOP range on two dimensional positioning
error when SA was off (unit in meter)

Number

Mean Range Drms o

DOP of
data Lat. Long. Dist. Lat. Long. Lat. Long. Rad. Lat. Long. Rad. Dist.
1 2647 16.7N 10.5E 22.4 68.1 30.8 22.1 12.2 25.2 14,5 6.4 15.9 11.7
2 12015 12.6N 6.4E 21.8 105.4 89.7 19.5 14.9 24,5 149 13.5 20.1 11.2
3 1407 48N 5.2E 19.6 49,5 11.2 19.1 14.2 23.8 18.5 13.2 22.7 13.5
4 269 40N 2.9E 18.0 14.8 5.6 13.8 14.3 19.8 13.2 14.0 19.2 8.2
5 53 1.9 5.2 7.7 16.5 2.8 5.9 .3 8.0 5.6 0.9 5.7 1.6
6 ~99 217  35.1IN 4.3E 41.5 102.0 15.4 474 .9 47.8 31.6 3.9 31.8 23.5
< 2 14662 13.3N 7.1E 21.9 105.4 89.7 20.0 14.5 24.7 14.9 12.6 19.5 11.3
<3 16069 12.6N 6.9E 21.7 109.2 89.7 19.9 14.5 24.6 154 12.7 20.0 11.5
< 4 16338 12.4N 6.8E 21.7 109.2 89.7 19.8 14.5 24.5 154 12.8 20.0 11.5
<5 16391 12.4N 6.8E 21.6 109.2 89.7 19.8 144 24,5 154 12.8 20.0 11.5
<99 16608 12.7N 6.7E 21.9 118.5 89.7 20.4 14.4 24,9 16.0 12.7 20.4 12.0

Table 3. Mean, range, drms and ¢ corresponding to each of DOP or DOP range on two dimensional positioning
error when SA was off (unit in meter)

Number

Mean Range Drms 4

DOP of
data Lat. Long. Dist. Lat. Long. Lat. Long. Rad. Lat. Long. Rad. Dist.
1 2916 14.0N 2.4E 33.9 153.6 120.6 29.6 24.5 -38.4 26.0 24.4 35.7 18.1
2 13182 10.1N 6.6E 36.8 255.1 215.9 30.5 31.2 43.7 28.8 30.5 41.9 23.5
3 634 51.1S 44.6E 119.8 580.5 426.2 155.1 124.0 198.6 146.4 115.6 186.5 158.2
4 228 129.8S 126.7E 198.6 441.7 503.3 212.4 205.8 295.8 167.9 162.0 233.3 218.8
5 52 238.3S 251.9E 356.8 465.9 497.7 300.8 346.0 458.4 180.5 234.6 296.0 283.7
<2 16098 10.8N 5.9E 38.3 253.1 215.9 30.4 30.1 42.8 28.4 29.5 40.9 22.6
<3 16732 84N 7.3E 39.5 580.5 440.2 42.4 38.1 57.1 41.6 37.4 559 41.2
<4 16960 6.6N 8.9E 41.6 589.4 577.6 48.9 44.8 66.3 48.4 43.9 - 65.3 51.6
<5 17012 5.8N 9.7E 42.6 621.1 602.8 51.6 48.7 71.0 51.2 47.8 70.0 56.8
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Fig. 14. Comparison of changes of errors of speed based on measured speed data and that of speed
calculated from positioning data.
Notes  (Al)Latitudinal component(measured).
(A2)Latitudinal component(calculated).
B1)Longitudinal component(measured).
B2)Longitudinal component(calculated).
C1)Errors of speed(measured).
C2)Errors of speed(calculated).
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