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Positioning System for Moving Floater by GPS
(3rd Report : Dynamic Differential GPS)

Kimiaki KUDO*’ Yoshinobu KITANO™**

The GPS is a satellite-based positioning system currently under development.
Each GPS satellite transmits two L-band radio frequencies which are modulated
by two pseudo random noise codes and navigation message. Both the carrier fre-
guencies and the modulations are controlled by on-board atomic clocks, the be-

havior of which 1s monitored and determined by the land-based control stations.
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oince the operational Block I satellites are launched, the intentional degrada-
tion of positioning accuracy, called SA (Selective Availability) becomes remark-
able. The SA is implemented by a control of the broadcast ephemeris data and,”
or dithering of the satellite clocks. The errors caused by SA, however, are almost
common at receivers not so far separated on the ground. If a reference receiver is
fixed at the already known point, 1t is possible to estimate the pseudorange errors
of satellites. So the pseudorange errors at unknown point can be eliminated and
the position ca be determined accurately.

In this report, dynamic differential GPS (dGPS) is developed to measure hori-
zontal motions of the floating platform and compared with the results using the
conventional measuring method. Point positioning of GPS has several ten meters

of errors, but the accuracy of 2 m or less is obtained by dGPS.

The characteristics of pseudorange errors degraded by SA are examined in full

detail.

Key word : GPS, survey, point positioning, relative positioning, differential GPS,

pseudorange, Selective Availability
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Table 1 Coodinates of major marked points

point name

reference point

WGS84 Tokyo datum _Plane orthqupal
coordinate system
Yura N 38°43’' 5”.701 N 38°42°55".392 X -141,964.991 1
fiducial point E 139°40°'53".313 E 139°41° 5".230 Y -99,869.792 m
h 66.974 n h 11.921 nm
Lighthouse N 38°43'10".913 N 38°43" 0”.605 X -141,799.517 =nm
E 139°40°38". 147 E 139°40°51”. 129 Y -100,209.710 =m
h 66.270 m h 11.192 m
Laboratory N 38°42°54". 888 X -141,974.085 m
E 139°40’44”. 383 Y -100,375.125 nm
Kuraizumi N 38°43'17”.583 X -141,272.236 m
E 139°40°37". 402 Y -100,534.916 m
POSEIDON N 38°44°14".196 X -139,515.701

E 139°40° 17.206

Y -101,386.921 =&

WGS84 h

: ellipsoid height
Tokyo datum h : height above mean sea

level
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Fig. 3-1 Time history of pseudorange before and after trend elimination, power spectrum and

autocorrelation function (Block I SV#6)
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Fig. 3-2 Time history of pseudorange before and after trend elimination, power spectrum and

autocorrelation function (Block I SV#9)
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Fig. 7 Position variations of APS pulse generator at sea bottom relative
to the platform : 28,/ Mar,90 9:15~9:20
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% 2 EEIZ Y. -0 (HEAERER)
Table 2 Observation schedule (JST)

date session GPS APS
start / stop observed SV# start / stop
3/27 86-2 10:45 / 11:45 9,12,16,17,19
86-3 13:45 / 14:45 3;12,13,18,19 13:44 / 14:34
3/28 87-1 9:15 / 10:15 6, 9,12, 16,17 9:15 / 10:05
87-2 11:00 / 12:00 9,12,16,17,19 11:00 / 11:50
87-3 13:30 / 14:30 3,12,13,18,19 13:30 / 13:41 |
14:19 / 14:30
3/29 88-1 9:15 / 10:15 6, 9,12,16, 17 9:15/ 9:26
10:04 / 10:15
88-2 11:00 / 12:00 9,12,13,18,19 11:00 / 11:11
11:49 / 12:00
88-3 13:30 / 14:30 3,12,13,18,19 13:30 / 13:41
3/30 89-1 0:00 / 1:15 2, 6, 9,11,14 0:42 / 1:14
89-2 4:15 / 5:30 3,11,13,14,16
89-3 9:00 / 10:00 - | 6, 9,12,16,17 9:00 / 9:32
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Fig. 8 GPS satellites visibility at

Yura on 26 Mar. 1990. SVs
encircled are Block II satellites
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