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ABSTRACT

In Integration Approach (IA)-based Pedestrian Dead Reckoning (PDR), it is important to detect the exact zero-velocity of the
foot with an Inertial Measurement Unit (IMU). By detecting zero-velocity during the stance phase of the foot touching the

ground and executing Zero-velocity UPdaTe (ZUPT) at the exact time, stable navigation information can be provided by the
PDR. When the pace is fast, however, it is not easy to accurately detect the zero-velocity because of the small stance phase
interval and the large signal variance of the corresponding interval. Incorrect zero-velcity detection greatly causes navigation

errors of IA-based PDR. In this paper, we propose a method to detect the zero-velocity stably even at high speed by novel
buffering of IMU'’s output data and signal processing of the buffer. And we design a PDR based on this. By analyzing the
performance of the proposed Zero-Velocity Detection (ZVD) algorithm and ZVD-based PDR through experiemnts, we confirm
that the proposed method can provide accurate navigation information of pedestrians such as firefighters in the indoor space.
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Fig. 2. Structure of ZVD algorithm.
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3. ZUPT-BASED PDR
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Table 1. Specification of MTw.

Walking speed Accelerometer Gyro
Full scale +160m/s” +1200 deg/s
Linearity 0.2% of FS 0.1% of FS
Bias stability - 20 deg/hr
Noise 0.003 m/s*/yHz 0.05 deg/s/Hz
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Fig. 5. Stance phase time according to walking speed.
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Table 2. Summary of stance phase time according to walking speed.

Walking speed 1 2 3 Mean
Normal pace 0.39697 0.38707 0.39391 0.39265
Run 0.08422 0.07953 0.07721 0.08032
Ratio (%) 21.2 20.5 19.6 20.5
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Fig. 6. PDR results in normal walking speed. (a) position, (b) velocity, (c) heading, (d) covariance
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