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In recent years, the number of GPS satellites has been increasing, and this system
became operational with 15 satellites in October, 1990. In addition, its selective
availability has been possible since March 25th, 1990.

Thus, we measured the usable time and got position fixes from our fixed station
at Nagasaki University in order to evaluate the positioning accuracy for three days
in each of September and October, 1990.

The usable time was about 19 and a half hours, which was two times longer
than that with 6 satellites. Especially, position fixes of 3D (three-dimensional
positioning) occupied 12 hours of the usable time. Despite the selective availability,
standard deviations of D. lat (difference of latitude) and Dep (c}eparture) were kept
less than 20 meters due to increasing high level measurements, and the maximum
positioning errors were 60 ~ 65 meters. We may conclude that the accuracy of this
system has been improved because the standard deviation became so small as to

43

be under 20 meters.
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Table 1. The usable time and the ratio of each level
2D2 2D3 3D Total
Month
H M L T H M T H M L T H M L T
;{1‘“;3 1-00 0-11 0-01 1-12 5-15 0-25 0-14 5-54 10-41 1-43 0-07 12-31 16-56 2-19 0-22 19-37
Sept.
Perc(ﬁi/;‘)tage 51 09 01 61 268 21 301 544 88 06 638 863 118 19 100
(Th‘ﬁ‘;’ 0-11 — — 011 347 0-25 0-05 4-17 10-36 0-58 0-26 12-00 14-34 1-23 0-31 16-28
Oct. : )
Percentage 20 644 59 26

(%) 11 — — 11 230 25

729 85 84 31 100

2D2: two-dimensional positioning with two satellites
2D3: two-dimensional positioning with three satellites
3D : three-dimensional positioning

H: high level; M: middle level; L: low level; T: total.
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Elevation angle of satellites observed from 24th to 25th Sept. 1990.

Arabic numerals are satellite numbers.
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Fig. 2. Elevation angle of satellites observed from 27th to 28th Oct. 1990.
Arabic numerals are satellite numbers.
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Table 2. The mean values and standard deviations of D.lat, Dep and Distance for each level
(unit in meter)

. No. of D.lat Dep Distance
Month Dimension Level
Data Mean SD Mean SD Mean SD
H 1924 86 15.1 409 139 41.8 205
M 309 76 25.7 411 174 418 31.0
3D L 20 24.1 316 455 189 51.5 36.8
Total 2253 . 86 172 40.9 145 418 225
H 944 38 279 270 231 273 36.2
M 75 —22 956 314 46.8 40.9 106.4
Sept. 2D3 L 44 50.7 152.7 61.8 40.1 79.9 157.9
Total 1063 36 49.3 28.8 27.2 29.0 56.3
H 91 60.9 137.1 372 339 714 1412
M 25 36.2 599  —210 62.6 419 86.6
2D2 L 1
Total 117 56.5 1246 232 50.2 61.1 1343
Total 3433 8.7 394 36.6 22.1 37.6 45.2
H 1906 . 54 121 426 115 429 16.7
M 164 - 02 213 436 131 436 25.0
3D L 74 -53 245 46.9 16.2 47.2 294
Total 2144 46 13.8 429 118 432 182
H 674 2.1 235 422 134 423 27.1
M 4 - 401 38.3 577 14.7 70.3 4.0
Oct. 203 L 1 ,
Total 716 - 03 26.4 430 14.0 430 29.9
H 2% 34 345 4.2 111 443 36.2
M
2D2 L )
‘ Total 26 34 345 442 111 43 36.2
Total 2886 34 18.2 429 124 43.0 22.0

3D: three-dimensional positioning

2D3: two-dimensional positioning with three satellites
2D2 : two-dimensional positioning with two satellites

H: high; M: middle; L: low; SD: standard deviation.

Table 3. The mean values and standard deviations of D.lat, Dep and Distance for each month
(unit in meter)

No. of D.lat Dep Distance
Month
Data Mean SD Mean SD Mean SD
September 3177 7.1 19.9 36.8 17.0 375 26.2
October 2744 4.3 155 42.6 12.1 428 19.6

SD: standard deviation.
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Fig.3. The mean position and error ellipses of lo.

2D3: two-dimensional positioning with
three satellites

3D: three-dimensional positioning

H: high level ; M : middle level ; L ; low level
@ : observation position.
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