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ABSTRACT 

This year (1980) the U. S. Department of Defense has scheduled to 
have in operation six satellites of the Global Positioning System 
(GPS), which will provide timing and three dimensional position 
recovery potential to North America during certain segments of a 
day. By the mid-eighties, continuous timing and three dimensional 
recovery from 18 GPS satellites are planned. Although the GPS is 
designed for fast position recovery to the 10-meter level, ex
tended data collection periods could yield subdecimeter relative 
positioning on a routine basis. 

INTRODUCTION 

One of the most promising systems for highly accurate position 
determination in the next decade is the NAVSTAR Global Positioning 
System (GPS) being developed by the U. S. Department of Defense. 
This system, which has been described extensively in recent 
literature (e.g., Parkinson, 1979), will satisfy many present 
navigation requirements and new demands for geodetic control, in 
a very cost-effective manner. 

P-CODE 

The P-code (a 0 degree or 180 degree pseudorandom phase shift 
sequence) is used to modulate the 15 75.42 MHz (LI) and 122 7.60 MHz 
(L2) carrier frequencies emitted by the satellites at a 10.23 MHz 
rate. A dense spectrum of sidebands is produced because the code 
does not repeat itself for a week. The spectrum is spread over 
roughly a 20 MHz bandwidth centered on the carrier frequency. 
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surface measurements of the pressure. However, the portion of 
the correction due to water vapor distribution is more difficult. 
If the most accurate values for relative positions are desired, 
it will probably be necessary to incorporate water vapor radio
meters at each receiver site for base lines greater than roughly 
3 km in length. 

A simulated test situation for the P-code used in Bossier, et al. 
(1980) was repeated using the double difference phase technique. 
The solution state consisted of the differences in absolute re
ceiver coordinates and measurement biases representing the ambi
guities. The data rate was assumed to be only one phase measure
ment per receiver pair per satellite every 10 minutes to avoid 
overly optimistic results from oversampling. Measurement noise 
was assumed to be random and to have an amplitude of 2 cm to re
flect the 1 cm level of residual error in the tropospheric re
fraction correction for each of the four measurements used in 
forming the double difference. 

The results indicate that resolution of the ambiguities is possi
ble, even allowing for the shorter effective ambiguity length men
tioned earlier. A detailed description and results may be found 
in Bossier, et al. (1980). 

It is then legitimate to carry out a new simulation in which bi
ases are not solved for as long as the ambiguities can be clearly 
resolved. The results of such a simulation are as follows: 

sigma (dx) = 0.6 cm 

sigma (dy) = 0.5 cm 

sigma (dz) = 1.3 cm 

These results indicate that the ultimate resolution potential 
using 2 hours of tracking data may be at the 1 or 2 cm level. 
This is much better than the 10 cm level originally desired. 

CONCLUSIONS 

It is felt that using the reconstructed carrier phase method will 
be useful in exploiting the potential of the NAVSTAR Global 
Positioning System. Obviously there is a great deal of addition
al research needed to achieve this goal. Studies to date indi
cate that a highly portable receiver with an antenna similar in 
size to those used with modern Doppler receivers can be developed. 
Depending on funding, prototype receivers may be available by 
1982. If prototype receivers perform according to expectations, 
operational copies could be available in the 1984-1985 time 
frame. 
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