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Relationship between position error and the inner
configuration of GPS receivers

Jang-young AHN* and Heung-soo Kim

Faculty of Ocean Science, Cheju National University, Jeju 690-756, Korea

In order to get more accurate GPS position with the changes of the inner configuration setting of GPS receiver, the
authors carried out measurements of the position at known it with one antenna and two GPS receivers
manufactured by same company. We have investigated the accuracies of positions according to the change of the
maskangle and receiving mode of output data in inner configuration of GPS receivers, and analyzed the
relationships between numbers of satellites visibility and maskangles, and values of HDOP and maskangles. When
the maskangles in inner configuration were set below 20 degree, the accuracies of positions were high. But if they
were became bigger than 25 degree, standard deviations of position errors and HDOPs of positions were became
bigger. Numbers of satellites visibility(y) and maskangles(x) have relations with a formula, y= —0.1662x +
9.9225, and values of HDOP(y) and maskangles(x) have relations with a formula, y =0.6035 e%%'7x, The results of
position accuracies observed by two GPS receivers to the known position at same time were that average errors of
position fixs by GPS receiver configured with NMEAO183 mode were 6.7m and standard deviations were 1.5m,
and them by GPS receiver configured with binary mode were 5.0m and standard deviations were 1.1m

respectively.
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Fig. 1. Block diagram of GPS receiving system.
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Fig. 2. The distributions of position observed by GPS receiver at known position fixed according to variation of maskangles.
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Fig. 2. Continued

Table 1. Accuracy of the positions and averages of satellite numbers and HDOP observed by GPS receiver at the known

position(33° 33.83890'N, 126° 27.42093'E) as maskangles va

ried

Mean Position

Position Error

Maskangle Longitude Latitude Average S.D Bearing SVs HDOP
(126° xxx" E) (33° xxx' N) (m) (m)
7° 33.83763° 27.42081" 1.9 1.4 264° 8.9 0.9
10° 33.83674° 22.41905 53 1.3 231° 8.8 1.1
15° 33.83674° 27.41905 33 1.8 263° 6.9 1.2
20° 33.83500 27.42019° 5.7 1.8 257° 7.3 1.3
25° 33.83362° 27.41971° 8.2 4.4 255° 5.0 2.1
30° 33.83463° 27.42092 6.4 7.8 270° 4.1 5.1
35° 33.83341° 27.42092 8.2 10.3 270° 4.3 2.5
40° 33.83617° 27.41872° 3.5 18.3 191° 33 7.2
45° 33.83659° 27.41893° 5.0 6.8 224° 3.0 3.6
50° 33.83157 27.42638’ 7.0 8.4 325° 1.6 9.9
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Fig. 6. The results of distributed position by two GPS receivers configured with NMEA0183(text) mode and binary mode

respectively at the known position.

Table 2. The results analyzed of position accuracies observed by two GPS receivers configured with NMEA0183 mode and binary

mode respectively at the known position

Original Position

Average Position

Position Error

Mode Longitude Latitude Longitude Latitude Average S.D Bearin
(126° xxE)  (33° xx'N)  (126° xxE)  (33° xx'N) (m) (m) caring

Binary 33.83890 27.42093 33.83601 27.41970 5.0 1.2 244°

NMEA 0183 33.83890 27.42093 33.83571 27.41841 6.7 1.5 228°
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