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Research on quantitative estimation of railway
passengers using GPS data
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Abstract: Japan's railways are facing problems such as a slump in the passengers due to depopulation in rural areas
and congestion in metropolitan area. Therefore, new approaches are required to accurately ascertain the detailed
number of passengers on each line. For this reason, railway operators are using big data to grasp and analyze various
types of information. Nevertheless, most of the existing studies have only been able to understand the overall number
of passengers and have not been able to study the detailed flow at specific stations or sections. Therefore, we used the
GPS data from smartphones, which have been rapidly spreading in recent years, to estimate the flow of railway
passengers for specific stations and sections of railway lines. As a result, we were able to estimate figures that were
close to the actual number of passengers at each station and on each line.
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Procedure: [Ax:b > ATAx=ATh > x= (ATA)“A7b]

Problem:

The user information matrix, A, is a sparse
matrix. The matrix (ATA) obtained from it is
usually a singular matrix and cannot be inverted.

g

Dealing with the ill-
conditioned matrix (A”A)

Remark: The scale of matrix is large and the solution
time is long
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