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Inertial/map matching error recognition method based on global geometric

feature sliding optimization
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Abstract: In order to solve the problem of the degradation of the autonomous positioning accuracy of the
land-based inertial/odometry dead reckoning (DR) system for long-term and large-range driving under satellite
denial, an inertial/map matching error identification method based on global geometric feature sliding
optimization is proposed. Firstly, a map matching algorithm based on the geometric features of the trajectory is
designed to achieve the accurate matching of the DR trajectory and the road data of the electronic map.
Secondly, after obtaining the accurate map matching results, based on the principle of similarity between the
DR trajectory and the real trajectory, a DR error identification and compensation method based on the sliding
optimization of global geometric features is proposed, which identified and compensated the position error and
odometer scale coefficient error of the navigation system. The vehicle experiment results show that the
proposed method can achieve high-precision autonomous positioning of vehicles under large-scale driving
conditions, and the maximum horizontal positioning error throughout multiple large-scale long-distance (with
driving distances all exceeding 160 km) on-board experiments is 12.76 m, compared with the traditional
translational vector compensation and adjacent feature point identification and compensation methods, the
maximum positioning error is reduced by 53.1% and 31.0% on average, the root mean square error is reduced
by 50.0% and 39.0% on average, which verifies the effectiveness of the proposed method.
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Fig.1 Principle of inertial/map matching combination system
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Fig.3 Block diagram of the feature detection algorithm
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Fig.6 Schematic diagram of a coarse match for translation
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Tab.4 Gyroscope and accelerometer parameters
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Fig.13 Roadster experimental route
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Tab.5 Comparison of navigation error data of two routes

2k AMEITEE EKfE/Mm ARMEE/m 7 HY/m
ARAMEIRZ 171.77 91.23 51.71
SR MM MRS 23.15 5.14 10.21
Z—  MM2 #MEE 13.82 2.76 8.03
AAME G 8.04 1.49 5.00
ARAMEIRZE 139.32 40.01 88.62
SEE M MM AMESE 21.60 433 10.41
h— MM2 xMEE 15.98 3.39 8.89
A MG 12.76 1.95 5.31
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