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Study of Users’ Location Estimation based on Smartphone
Sensors for Updating Indoor Evacuation Routes
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Abstract

The Location Based Service is growing rapidly nowadays due to the universalization of the use for
smartphone, and therefore the location determination technology has been placed in a very important
position. This study suggests an algorithm that can provide the estimate of users’ location by using
smartphone sensors. And in doing so we will propose a methodology for the creation and update of
indoor map through the more accurate position estimation using smartphone sensors such as
acceleration sensor, gyroscope sensor, geomagnetic sensor and rotation sensor.
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HelE 3 9lom, FAAPE AnfEE 71Q] d3ke 18 Axdelr Fs F A7 51,784,669 oF
HUE 298 7]F0®  <Table 1>oxe} o] 110%¢°) &3iet[2].
<Table 1> Subscriber status by telecommunication company
Classification 17.09 17.10 17.11 17.12 18.01 18.02
SKT 24,562,400 | 24,573,945 | 24,577,469 | 24,560,166 | 24,562,537 | 24,604,381
KT 13,822,002 | 13,825,864, | 13,828,484 | 13,828,484 | 13,863,117 | 13,883,026
LGU+ 10,790,556 | 10,806,880 | 10,831,823 | 10,841,436 | 10,849,777 | 10,864,469
MVNO 6,672,802 6,720,669 6,763,300 6,764,049 6,790,731 6,804,469
Total 55,847,760 | 55,927,358 | 56,007,414 | 55,994,135 | 56,066,162 | 56,156,771
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<Table 2> Location determination technology

Technology Advantage Disadvantage
location determination of indoor . . .
Indoor/ PDR/INS and outdoor is possible and low Errors in location determination are
Outdoor er?or accumulated and need to be corrected
Blutooth Connect multiple devices Distance of Slgr;iorctommumcatlon 15
REID Provides hlgh accuracy and low High cost to build
distance error
Indoor Finger Multiple locations selected at Requires a lot of labor and time and
W | —print random cost
! Tr1g1ngu Provides High—position resolution High cost to build
F lation
1 . Estimate based in the nearest AP Accuracy of location determination is
Cell—id
to Measurement Target low
Outdoor GPS High accuracy Not recognized in indoors
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<Table 3> Smartphone sensor for users’ location estimation

Sensor Description Purpose of use
Acceleration applied to the x, y and z axes is measured
Accelerometer . . L . . ) ..
in units of m/s* including gravity Motion recognition and

. Gravitational acceleration applied to the x, y and z axes detection
Gravity . s . )
1s measured in units ofm/s?

Gyroscope Rotation speed(angular Ve}omty) applied to the x, y and Rotation detection
z axes 1s measured
Magnetic Field Geomagnetism apphed.to th_e X, v and z axes is Compass
measured in units of uT
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[Figure 1] Variance of 3—axis gyro norm

SHAIWE PDR7 W0l Aol 2 32 [Figure 1]el4 <k
o] AnlEES X5k Qs YR (E, v FHLY)

of wt =9 #hol t=utel.

N
dz
N
dl _(—.i.—L _______
V1)
(xu - Vo ) ) 91 l l
(@] E

[Figure 2] Basic model for PDR algorithm
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2.5 Data Cleaning Algorithm
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[Figure 4] (a) Signal data before FFT
conversion (b) After FFT conversion
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Smartphone Location Estimation

[Figure 5] Users' location estimation
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[Figure 6] The calculation process of direction
value using acceleration sensor, geomagnetic
sensor and gyroscope sensor
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