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The Global Positioning System (GPS) is a satellite-based navigation and positioning system,
pioneered in the United States of America. Although this system had been used for military purpose of
U.S and key allies, in recent years, have built an important social infrastructure for the general public to
provide position information: car navigation, a cell-phone, a vessel, and precise survey. In response to
these uses, various GPS receivers were developed by manufacturer, and have sprang up on the market.
This paper is intended as an investigation of diverse GPS receiver’s performance and characteristic.
Then, we evaluated their performance with the following methods.

At a reference station in Differential GPS (DGPS); that is a positioning procedure uses two receivers, a
rover station at an unknown location and an above at a fixed location; correction data that based on the
differences between its actual ranges and observed pseudoranges must be computed and transmitted. By
way of exception, in middle and more baselines, data at reference can’t correct about the ionospheric or
tropospheric delay. Japan Coast Guard (JCG) provides DGPS correction data service for the public that
is overlapped with the middle-wave beacon used for the vessel direction finding. We created
pseudorange correction (PRC) data using two GPS receivers, and did an experiment of PRC comparison
and DGPS positioning. GPS receivers with investigation were OEM4 from NovAtel as a surveying
dual-frequency receiver and GT80 from FURUNO Electric Co. as an inexpensive single-frequency
receiver. The DGPS positioning results were obtained, and we confirmed accuracy and reliability of
these three different correction data. It is found that positioning results and some standard deviations
were not all that much difference in these correction data. These results lead to the conclusion that
GT80’s correction data has high accuracy and DGPS correction data service transmitted by JCG
possesses higher reliability on the basis of OEM4’s positioning result.

We compared point positioning with carrier-smoothed pseudorange results both OEM4 and GT80.
Changing the smoothed-time enable to demonstrate how the carrier-smoothing for each GPS receiver is
effective. OEM4’s positioning results showed that the carrier-smoothing is non-effective because of its
original high accuracy without smoothing. However GT80’s significantly improved with
carrier-smoothing. It seems reasonable to suppose that GT80 is more available receiver for. On the
another conclusion, we see that optimum smoothing-time is on 100 to 500 seconds.
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= +C(5tr,2 _5tr,1)+(|2 o |1)+(T2 _T1)+(52 _‘91)
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