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probability and Particles with Movement Characteristic Coefficient
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Abstract: This paper describes device-side indoor positioning method works on a smartphone. Signal strength between Wi-Fi
access point and a device is used to estimate target user’s position in a certain positioning area. PDR (Pedestrian Dead Reckoning)
using sensors on a device is used to estimate velocity and orientation change of the user. Positioning result is obtained by inputting
these values into a particle filter. Specifically, each particle is generated on the basis of the Per-Route Existing Probability and the
position estimated using Wi-Fi signals. Going direction of each particle is defined by the orientation of the route on which the
particle exists. Therefore, this method can estimate deice going direction without using magnetometer. Each particle also has
Movement Characteristic Coefficients that diversifies movement of particles, in order to make the proposed method robust to PDR
estimation error. An experiment was conducted using a commercial smartphone, and experimental results revealed that the
positioning accuracy of the proposed method was 1.8 meter in average, and 90% of the positioning results have the estimation error
within 4.0 meter.

Keywords: Particle Filter, Per-Route Existing Probability, Movement Characteristic Coefficients, Indoor positioning, Device-side
positioning, PDR ( Pedestrian Dead Reckoning )
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Figure 1 Definition of the coordinate systems used in PDR
(left : device coordinate system, right : horizontal

coordinate system).
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Figure 2 Representation of positioning area by route set.

(Each solid line indicates route)
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Table 1 An example of Route Existence Probability Table
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Figure 3 Particle generation on the basis of the most

proximate position on route RTp;, -
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Figure 4 Conditions of particle elimination.
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Figure 5 Screenshot of the positioning application

L

(Center of the blue circle is the positioning result, blue line
indicates going direction and pink dots indicate position of

each particle)
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Figure 6 Location of the experiment.
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Figure 7 CDF plot of the positioning accuracy.
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Figure 8 Time series plot of the going directions

(solid line : estimated going direction, dotted line : going

direction of actual route).
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