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Abstract

: In land navigation applications, two kinds of GPS/DR integration schemes are commonly used; the

loosely-coupled integration scheme and the tightly-coupled one. The loosely-coupled integration filter has a
simple structure and is easy to implement. When the number of visible satellites is insufficient, however, it
cannot calibrate the errors of the DR sensors. On the contrary, the tightly-coupled integration filter can sup-
press the growth of the error in the DR output even when the visibility is poor. However, it has larger com-
putation load due to the larger state dimension and is inconsistent because of the variation in the measurement
dimension. This paper presents a GPS/DR integration scheme with dual integration mode. During when the
number of visible satellites is sufficient, the proposed scheme operates in a loosely-coupled integration mode.
When the visibility becomes poor, it is switched into a tightly—coupled integration mode. Consequently, the pro-
posed scheme can calibrate the DR sensors even when the visibility is poor. In addition, its computation time
remains constant even if the number of visible satellites increases. Field experiment results show that the
performance of the proposed integration method is almost similar to that of the tightly-coupled one.
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Table 3. Comparison of the position errors.

ag |2 AE A | 248y A [ olF w= 34
Sa @z [ e [ ww [ ea [ A | ed

[m] [m*] [m] [m?] [m] [m*]
A-B 155 1295 15.2 81.0 155 1295
B-C 419 255.8 43.6 328.1 295 114.6
C-D | 4222 | 383477 60.9 8124 54.0 291.9
D-E | 4327 | 816935 157.1 | 5841.1 | 1404 4089.3
E-F 175 54.8 104 56 129 5.0
F-G 234 45 21.9 48 233 43
G-H 259 75 24.8 46 25.7 6.9

Az 1799 | 620406 60.5 4378.0 528 3297.1
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