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Integration of PDR and multiple Wi-Fi for Indoor Positioning with
Smartphone Sensors
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Abstract: GNSS, a constellation of satellites providing signals from space, is used for outdoor positioning with smartphone.
However, this is not available indoors or underground. Although many indoor positioning technologies have already been studied,
there are few low-cost and high-precision methods, and the adequate accuracy for various location services has not yet been
obtained. Therefore, we propose an indoor positioning method that integrates two technologies; PDR (Pedestrian Dead Reckoning)
and RSS (Receive Signal Strength) from multiple Wi-Fi. First, we implemented and evaluated walking step detection using the

accelerometer in smartphone.
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Figure 1 System structure overview.
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Figure 2 How to grasp the smartphone during evaluation.
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Figure 3 Time shift of measured accelerations. Blue line
indicates the acceleration in the x-axis direction, red line in the
y-axis direction, and yellow-green line in the z-axis direction,

respectively.
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Figure 4 Results of acceleration peak detection. In the blue
frame, negative peaks in the x-axis direction shown in blue, in
the green frame, negative peaks in the z-axis direction shown in
yellow-green, and in the orange frame, positive peaks in the x-

axis direction were detected incorrectly.
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Figure 5 The result of Fourier transform of the acceleration in

the x-axis direction.
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Figure 6 The result of Fourier transform of the acceleration in

the y-axis direction.
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Figure 7 The result of Fourier transform of the acceleration in

the z-axis direction.
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Figure 8 Time shift of acceleration in the x-axis direction

before (blue) and after (red) noise elimination.
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Figure 9 Time shift of acceleration in the y-axis direction

before (blue) and after (red) noise elimination.

I Z /Q AR
"F\\\/W\“ﬂvf“’\//f\w

10 /4 XBEoR (F) L% (GF)
R ORI E.

Figure 10 Time shift of acceleration in the z-axis direction
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before (blue) and after (red) noise elimination.
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Figure 11 The result of 3-axis synthesis of acceleration after
noise elimination. The walking step and walking step length
could be detected based on peaks that appeared at the same

interval of time.
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