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Step size determination method
using neural network for personal navigation system
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Abstract : The GPS can provide accurate position information on the earth. But GPS receiver can’t give position
information inside buildings. DR(Dead-Reckoning) or INS(Inertial Navigation System) gives position information continuously
indoors as well as outdoors, because they do not depend on the external navigation information. But in general, the inertial sensors
severely suffer from their drift errors, the error of these navigation system increases with time. GPS and DR sensors can be
integrated together with Kalman filter to overcome these problems.

In this paper, we developed a personal navigation system, which can be carried by person, using GPS and electronic pedometer.
The person’s footstep is detected by an accelerometer installed in vertical direction and the direction of movement is sensed by
gyroscope and magnetic compass. In this case the step size is varying with person and changing with circumstance, so determining
step size is the problem. In order to calculate the step size of detected footstep, the neural network method is used. The learning
pattern of the neural network is determined by humar: walking pattern data provided by 3-axis accelerometer and gyroscope. We
can calculate person’s location with displacement and heading from this information. And this neural network method that
calculates step size gives more improved position information better than fixed step size.
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