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An Error Analysis of GPS Positioning
4t & A
(Chansik Park)
Abstract : There are several applications and error analysis methods using GPS (Global Positioning System).

In most analysis, positioning and timing errors are represented as the multiplication of DOP (Dilution Of
Precision) and measurement errors, which are affected by the receiver and measurement type. Therefore,
lots of DOPs are defined and used to analyze and predict the performance of positioning and timing systems.
In this paper, the relationships between these DOPs are investigated in detail. The relationships between
GDOP (Geometric DOP), PDOP (Position DOP) and TDOP (Time DOP) in the absolute positioning are de—
rived. Using these relationships, the affect of clock bias is analyzed. The relationships between RGDOP
(Relative DOP) and PDOP are also derived in relative positioning where the single difference and double dif—
ference techniques are used. From the results, it is expected that using the common clock will give better
performance when the single difference technique is used while the effects of clock is eliminated when the
double difference technique is used. Finally, the error analyses of dual frequency receivers show that the
narrow lane measurements give more accurate results than wide line or L1, L2 independent measurements.
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