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Condition monitoring of tracks using Sinkansen vehicle model
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As track irregularity deteriorates ride comfort and running safety, track condition monitoring for maintenance is one of the most
important tasks for railway companies. In general, track irregularity is measured several times a month by a specially designed track
geometry car. In 2009, the track condition monitoring system called RAIDARSS started operation in the Tokaido Shinkansen line.
Inertial measurement devices are mounted on six N700 Shinkansen train set and they measure the track several times a day. But
RAIDARSS needs high frequent maintenance because accelerometers are mounted on axle-boxes of vehicles. This study proposes
track irregularity estimation techniques from a car-body acceleration of vehicle body. An inverse analysis technique is applied to
estimate the track irregularity. This technique is frequently utilized to determine unknown input signal (track irregularity) from a
known output signal (car-body acceleration). As the different option, a kalman filter is used to estimate the track irregularity from
observed car-body acceleration. It can be concluded that the track irregularity estimation in vertical direction is possible with

acceptable accuracy for real use.
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Table 1 Detection rate

Detection rate [%]
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Kalman filter
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Smoothing B
Table 2 MPC metrics
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