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Precise DGPS Positioning Using Two GPS Receivers
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ABSTRACT

The GPS positioning involves not only ‘natural’ errors associated with the satellites position errors, refraction of
EM wave in the ionosphere, etc, but also ‘artificial errors associated with the operation of S/A (Selective
Availability). In this paper, we present the principles, accuracies and applicabilities of our personal DGPS method,
which employs the position—correction method on the GPS positionings data collected at the reference and the
remote sites. The essential requirement of our DGPS method is that two GPS receivers should utilize the identical
Navstar satellites at the same time. The positioning error (1 drms) of the stand-alone GPS is of an order of a few
tens meters, while that of horizontal position by our DGPS method is about Im and that of vertical position is
about 2m. We applied out DGPS technique in positioning moving objects, and obtained satisfactory results in
tracking the trajectories of a car on the road and the those of drifters in the sea.
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I 21 ID's of Navstar Satellites (SVID) used in GPS fix at Pusan (Oct. 24-26, 1994).
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29 2.2 Changes in position (%, v, 2) fixed by GPS for 2 hours at Pusan.
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E 3.1 Summary of our DGPS experiments

Pusan | Pusan | Nov. 91994 | 19hrs | Okm | 996 % Fixed point
Ulsukdo Pusan Jan.22,1995 1 hr 15 km 984 % Fixed point
sangju Pusan Jan.28,1995 17 hrs 160 km 837 % Fixed point
sarangi Pusan Nov.19,1994 1 hr 13 km 985 % Car tracks
Ulsukdo Pusan Jan.22,1995 1 hr 15 km 956 % Car tracks
jinhee-Bay coast Mar.27,1995 2 hrs 3 km 99.6 % Drifter tracks
Samchonpo coast Apr.29,1995 2 hrs 5 km 984 % Drifter tracks
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9 31 Locations of DGPS experiments.
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1% 3.2 Horizontal positions(x, y) by GPS(left) and by DGPS(right) of a point at Pusan for 1 hour.
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71§ 33 Offsets in horizontal position of GPS fix(left) and of DGPS fix(right) of a point at Pusan for 19 howrs.
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19 34 Offsets in vertical height of GPS fix (left) and of DGPS fix (right) of a point at Pusan for 19 hours.
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Ulsukdo (Jan. 22, 1995), GPS DGPS, Sep=15 Km
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2% 35 Horizontal positions (x, y) by GPS (left) and by DGPS (right) of a point at Ulsukdo for 1 hour.
Distance between the reference and remote is 16 km
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GPS: Sarangri, Nov. 19, 1994 DGPS: Sep= 13 Km
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2% 36 Two-dimensional trajectories of a car on the road in Sarangri fixed by GPS (left) and by
DGPS (right). (Distance = 13 km).

GPS: Ulsuk, Jan. 22, 1995 _ DGPS: Sep= 15 Km
150 : 150
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0 100 m ] 100 m

718 37 Two-dimensional trajectories of a car along a rectangular road in Ulsukdo fixed by GPS (left)
and by DGPS (right). (Distance = 15 km).
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219 38 Three-dimensional trajectories (x, y, z)
of a car on the road in Sarangri fixed
by GPS (upper) and by DGPS (lower).
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2% 39 Three-dimensional trajectories (x, v, z)
of a car along a rectangular road in
Ulsukdo fixed by GPS (upper) and by
DGPS (lower).
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Jinhae Bay GPS
Mar. 27, 1995
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2% 3.10 Trajectories of 3 drifters in the Jinhae Bay fixed by GPS (upper) and by DGPS (lower).
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3% 311 Variance of separation among 3 drifiers in the Jinhae Bay as a function of time based on
positions of drifters fixed by GPS (left) and by DGPS (right).
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Samchonpo GPS DGPS
Apr. 29, 1995
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1Y 312 Trajectories of 3 drifters in the Samchonpo Bay fixed by GPS (left) and by DGPS (right).

7 7
107 107 ——p—————
L ] L
- GPS DGPS
1284 ] 269
10°1 - 1081 -
L
[ o
ETOSF — \8‘,105— b
& L [
) I
10* - 104 -
Samchonpo t
Apr. 29, 1995
(11:36-13:31)
ot ol t L
10 102 10° 10’ 102 © 1ol
t {min) t (min)

217 313 Variance of separation among 3 drifters in the Samchonpo Bay as a function of time based
on positions of drifters fixed by GPS (left) and by DGPS (right).
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