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ABSTRACT

In this paper, the symmetric position drift of the integration approach in pedestrian dead reckoning (PDR) system with dual
foot-mounted IMU is analyzed. The PDR system that uses the inertial sensor attached to the shoe is called the IA-based PDR
system. Since this system is designed based on the inertial navigation system (INS), it has the same characteristics as the

error of the INS, then zero-velocity update (ZUPT) is used to correct this error. However, an error that cannot be compensated

perfectly by ZUPT exists, and the trend of the position error is the symmetric direction along the side of the shoe(left, right

foot) with the IMU attached. The symmetric position error along the side of the shoe gradually increases with walking. In this

paper, we analyze the causes of symmetric position drift and show the results. It suggests the possibility of factors other than

the error factors that are generally considered in the PDR system based on the integration approach.
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Table 1. Specification of IMU for data acquisition.

Gyro Accelerometer
Noise 0.05 deg/ sec/ N Hz 0.003m/sec’/</Hz
Turn-on bias 0.1 deg/sec 0.004g
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2. SYMMETRIC POSITION DRIFT

2.1 Methology
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Fig. 1. Sensor location attached to the shoe.
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Fig. 2. Diagram of IA-based PDR system.
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2.2 Symmetric Position Drift Results
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Fig. 3. Sensor location attached to the shoe.
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Fig. 4. Results of estimated heading. (a) using IMU on the left shoe, (b)
using IMU on the right shoe.
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Fig. 5. Estimated position at last step using difference sensor pairs. (a) pair

A, (b) pair B.
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3. ANALYSIS FOR SYMMETRIC DRIFT

3.1 Drift by Sampling Rate

AV, T4 g ek
Aol

g

Py (1)

9] THYoA SEok A& ASERIE Aol Hek. 7h4

https://doi.org/10.11003/JPNT.2020.9.2.117

400 T T T T T

300

200

100

w_ [deg/sec]

z

=100

200 L " "
34.8 35 3562 35.4 35.6 35.8 36

time [sec]

Fig. 7. Compare gyro signal according to sampling rate.
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Table 2. Heading difference according to sampling rate at last step.

Sampling rate [Hz] 100 200 250 500
Heading difference [deg] 1.27 0.42 0.31 0.12
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Table 3. Y-axis velocity according to sampling rate before stance phase.
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