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Performance Improvement of a Pedestrian Dead Reckoning System
using a Low Cost IMU
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Abstract: This paper proposes a method for PDR (Pedestrian Dead-Reckoning) using a low cost IMU. Generally, GPS has been
widely used for localization of pedestrians. However, GPS is disabled in the indoor environment such as in buildings. To solve this
problem, this research suggests the PDR scheme with an IMU attached to the pedestrian’s waist. However, despite the fact many
methods have been proposed to estimate the pedestrian’s position, but their results are not sufficient. One of the most important
factors to improve performance is, a new calibration method that has been proposed to obtain the reliable sensor data. In addition to
this calibration, the PDR method is also proposed to detect steps, where estimation schemes of step length, attitude, and heading
angles are developed. Peak and zero crossings are detected to count the steps from 3-axis acceleration values. For the estimation of
step length, a nonlinear step model is adopted to take advantage of using one parameter. Complementary filter and zero angular
velocity are utilized to estimate the attitude of the IMU module and to minimize the heading angle drift. To verify the effectiveness of
this scheme, a real-time system is implemented and demonstrated. Experimental results show an accuracy of below 1% and below
3% in distance and position errors, respectively, which can be achievable using a high cost IMU.
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Fig. 1. Hardware module of PDR system.
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Table 1. Specifications of IMU.

Accelerometer — ADXIL.345

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

Gyroscope —1TG3200

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

Step L, Step Length

Accel . L
ceelerometer Detection Estimation

Dead
Reckoning

Attitude & Heading

Ll
Gyroscope Estimation

1% 2.PDR AlZ=8] ZA] 4.
Fig. 2. PDR system process.
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Fig. 3. Comparison before and after calibration of accelerometer.
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Fig. 7. Positioning result.
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Table 5. Positioning errors.
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