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Abstract: This paper proposes vehicle trajectory estimation technique using GPS and inertial sensors. GPS
Doppler corresponds to the robustness relative velocity between the satellite and the receiver. It is thought
that the accuracy of the estimated velocity based on GPS Doppler is better than the difference in absolute
position based on pseudo ranges. The proposal enables robust estimation of an accurate trajectory based
on accurate heading angle calculated by GPS doppler and yaw rates. The evaluation test is conducted on
a road course passing by high-rise buildings and under overpasses in the vicinity of Nagoya Station, Aichi
Prefecture, Japan. It shows the proposed trajectory estimation technique can provide good enough accuracy
even under poor GPS satellite visibility and multipath condition.
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Fig. 1 GPS Doppler and pseudo-range variation.
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Fig. 2 Velocity estimation by GPS Doppler.
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Fig. 5 Velocity estimation error (GPS Doppler).
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Fig. 17 Velocity accuracy (proposal technique).
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& 2 100m HALTOPBIHEL
Table 2 Trajectory accuracy per 100 m.

¥ m 2DRMS m
REFIE 1.0 2.7
EiE=34 6.1 31.8
LC 9.6 34.8

® 3 kR
Table 3 Heading angle accuracy.

P deg TEHERZE deg
REFIL -0.1 0.9
B0 Bz 22 14.5
LC -7.6 32.7
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Fig. 19 Heading angle accuracy.
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Fig. 20 Heading angle accuracy judged high accuracy point.
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