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Research on metro train positioning method
based on SINS-odometer-map matching
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Abstract: In view of the special operating environment of metro trains and the difficulty in obtaining
positioning information, this paper proposes a combined navigation method. This method is based on
the joint use of strapdown inertial navigation system (SINS)-odometer combination and an improved
map matching algorithm. During navigation, the speed, angular velocity and attitude data output by
the SINS and odometer are first collected, and the combined positioning calculation is carried out using
the Kalman filtering algorithm. Then, the output data is corrected through the map matching algo-
rithm to obtain the final positioning data. The results of simulation experiments show that the SINS-
odometer combined navigation in the metro train environment can greatly reduce the positioning error.
After the positioning data is corrected by the map matching algorithm, the positioning accuracy can
reach the meter level in various trajectory experiments, demonstrating a maximum improvement of
more than 80% over SINS navigation. It is suitable for the accurate positioning of metro trains.
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