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A User’s Location Localization Method using Smartphone Sensor on
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Abstract Smartphone-based localization has been widely studied in many different scenarios. But as far
as we know, few work has addressed the problem of localization in underground public transportation
systems, where GPS signal and wireless infrastructure are not always available. Knowing the location
of a train is necessary to develop a useful service for subway passengers. And so, estimation of motion
state and stop station by using sensors on a smartphone is being studied for subway passengers. This
paper proposes a localization method that uses a barometer and a magnetic sensor on a smartphone.
The method proposed in this paper first estimates whether the train runs or stops according to the
change in air pressure and the strength of the magnetic field. The altitude value and the magnetic field
value are then used to estimate the exact stop station of the train. We evaluated the proposed method
using data from the Seoul's subway line 5. Compared with previous methods, the proposed method

achieves higher accuracy.
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Fig. 1. Proposed passenger motion tracking system
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Fig. 2. Estimation of motion state: (A) Altitude variance, (B) Smoothed altitude
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StoppedEstimation(  BAV, MAV ) {
if BAV=STOPPED and MAV=STOPPED then
if BAV=Tbl.alt then StpStn < stname
if BAV=STOPPED and MAV=RUNNING then
if BAV=Tbl.alt and BAV.dirt=Tbl.dirt then
StpStn <« stname
if BAV=RUNNING and MAV=STOPPED then
if BAV=Tbl.alt and BAV.dirt=Tbl.dirt then
StpStn « stname
if BAV=RUNNING and MAV=RUNNING then
StpStn «— null
}

Fig. 4. Proposed stop station estimation algorithm
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Table 1. The result of performance comparison with
other methods

precision recall F-measure
this paper 0.96 0.87 0.91
Stockx(2014) 0.86 0.75 0.80
Hyuga(2016) 0.94 0.75 0.83
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Table 2. Performance of motion state estimation with
other methods

this paper Stockx(2014) Hyuga(2016)

accurate rate
©) 97.3 85.4 95.2
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