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Abstract In this paper, we propose a Pedestrian Position Information System(PPIS) using low-cost inertial
sensors in GPS-disabled area. The proposed scheme estimates the attitude/heading angle and step detection of
pedestrian. Additionally, the estimation error due to the inertial sensors is mitigated by using additional sensors.
We implement a portable hardware module to evaluate performance of the proposed system. Through the
experiments in indoor building, the estimation error of position information was measured as 2.4%
approximately.
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[Fig. 5] System configuration of position information
acquisition and sharing
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[Table 1] Specifications of IMU
Accelerometer — ADXL345(Analog Device)

Range +16g(max.)
Sensitivity 4 mg/LSB
RMS noise < 1.0 LSB

Gyroscope — ITG3200(InvenSense)

Range 2000 deg/sec
Sensitivity 14.375LSB/(deg/sec)
RMS noise 0.38 deg/sec

Barometer-BMP085(BOSCH)
Absolute accuracy pressure | 300~1100 hPa
Resolution Pressure = 0.01hPa
Temperature = 0.1°C
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o | 48 [ a8 [ [ e [an [ e
A | Aol | AE | 2E | 24| oA | oAl
T - (m) (m) (m) (%)
20m 26 26 0.76 20.31 0.31 0.51
50m 50 50 0.98 49.08 0.92 1.87
100m 123 122 0.82 97.38 2.62 2.62
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