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Position Matching for Track Geometric Data Sets with Dynamic Programming and Maximum Likelihood Method
Masako Kamiyama (Railway Technical Research Institute) & Tomoyuki Higuchi (The Institute of Statistical Mathematics)

A procedure is described for adjusting sampling locations in one track-geometric data set to those in another set when these
sets are obtained with a track inspection car. This is because the set of sampling locations on the rail changes slightly with each
measuring run, although it is desirable that these locations be fixed so that variations in track geometry may be observed. Itis
difficult to adjust these location gaps after the discretization, since some sampling intervals shorten or lengthen locally due to
slipping or sliding of the car wheel. Our procedure formulates this adjustment into an optimization form that can be solved by
dynamic programming. Unknown parameters involved in the form can be identified using the maximum likelihood method.
This procedure is based on the fact that the optimal solution in dynamic programming is equivalent to the “Maximum A

Posteriori (MAP) estimation” in a Bayesian framework.
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