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Data Analysis of Inertial Sensors for Train Positioning Detection System
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Abstract Train positioning detection information is fundamental for high-speed railroad inspection, making it
possible to simultaneously determine the status and evaluate the integrity of railroad equipment. This paper presents
the results of measurements and an analysis of an inertial measurement unit (IMU) used as a positioning detection
sensors. Acceleration and angular rate measurements from the IMU were analyzed in the amplitude and frequency
domains, with a discussion on vibration and train motions. Using these results and GPS information, the
positioning detection of a Korean tilting train express was performed from Naju station to Illo station on the
Honam-line. The results of a synchronized analysis of sensor measurements and train motion can help in the
design of a train location detection system and improve the positioning detection performance.
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Fig. 1 Korean tilting train express(TTX)
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Fig. 4 Train velocity profile (from lllo station to Naju
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Fig. 5 Measurements from accelerometers in IMU
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Fig. 6 Measurements from gyroscopes in IMU
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Fig. 9 Filtered results of measurements from IMU
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