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Estimating Underground Trains using Cellular Handoff
in Call Detail Records

HIROKI ISHIZUKAT MORI KUROKAWA'' AREI KOBAYASHI'!

Abstract: Recently, according to developing high-speed and large-capacity communication infrastructure accompanying the
spread of the fourth generation mobile communication system, users can easily utilize wireless communication using smartphones
while moving states. A mobile communication carrier monitors and operates wireless environment and network capacity in order
to ensure stable communication quality even during high-speed movement. In urban area, the underground train network has been
fully equipped. then, users utilize the train as a transport of daily commuting. Although the quality of mobile communication
network during the underground train is running has been improved in some routes which developed wireless antennas into the
underground tunnel, there are also many points where the wireless communication quality is unstable. For this reason, it is an
urgent task for mobile communication carriers to provide stable communication services to users who ride underground trains for
commuting. Nowadays, for a survey of the radio environment while the underground train is traveling, a tester who has a testing
device rides on the vehicle and measures wireless quality information. Therefore, it is difficult to survey all underground lines in
urban areas frequently, and it takes a huge amount of time to survey wireless quality in all lines. In this research, using Call Detail
Records(CDRs) acquired form radio base stations that mobile communication carriers collect daily to analyze the network quality
information in the wireless environment, we propose a method to extract the records of users who got on underground trains. There
are conventional works using handoff patterns of cell towers in CDRs to estimate traveling routes and a type of transportation. In
this proposal, however, in addition to the base station transition pattern, we aim to improve estimation accuracy by adding new
features such as wireless sector information, handoff time, network delay. Finally, we shows the effectiveness of our proposal using
CDRs of some customers who have been licensed individually.

Keywords: Location Information, Behavior Analysis, Call Detail Records
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Figure 1 The processing procedure of the proposed system.
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