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Traveling Direction Estimation for Pedestrian Dead Reckoning
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Abstract: 1t is necessary to estimate an absolute position of a pedestrian for location information service
systems. When we only partly obtain the absolute position, we can make use of Pedestrian Dead Reckoning
(PDR) techniques by using sensors to keep on providing the location information by tracking the move from
the position. The conventional PDR techniques require to become fixed the sensors to a part of body of the
pedestrian. However, it is difficult to always fix the holding state of the smartphone. In this paper, we report
on a traveling direction estimation method for the robust PDR in several holding states of the smartphone.
For that purpose, we estimate the traveling direction by converting the sensor information on the device
coordinate system to that on the pedestrian coordinate system. We introduce the inertial measurement
unit filter for the transformation. Next, we investigate acceleration Principal Component Analysis (PCA)
method, angular rate PCA method, and angular rate cumulative method by focusing on characteristics,
related to behaviors of the pedestrian, of the sensor information on the world coordinate system. We show
that the proposed angular rate cumulative method provides accurate estimate of the traveling direction by
some walking experiments.
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Fig. 1 Elements of relative move.
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Fig. 2 Holding states of smartphone.
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Fig. 3 D coordinate system.

4 W IEER
Fig. 4 W coordinate system.
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Fig. 5 P coordinate system.
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Fig. 6 Acceleration variation in case of walking with smart-

phone.
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Fig. 7 Angular rate variation in case of walk swinging one’s

arms.
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Fig. 8 An example of time series of angular rate.
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Fig. 10 Experiment environment.
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number 1 and 62).
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