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Human Position Estimation Using Discrete Sensor Data

* K. Kawakita and M. Otani (Kindai University)

Abstract—

This paper proposes a positioning method that only use discrete data set which are from multiple

motion sensors that are simple and inexpensive since these sensors notice whether someone is exist or not. Con-
cretely, we defined the positioning problem using multiple motion sensors as nonlinear programming and added
some constraints that are calculated from the change of sensor data. To evaluate our method, we conduct Monte
Carlo simulation to obtain the estimated position. First, (1) we detect the time when a sensor data is changed and
make new data set (TC). Next, (2) we generate positions which are corresponded to TC dataset and do not violate
the constraints calculated from TC dataset. Then, (3) we calculate errors to every estimated positions. From the
simulation, we revealed the following findings: (i) the error function is incomplete due to the gap of positions
calculated from sensor data and real objective function, (ii) the human direction should be considered because the
estimated positions include unnatural movement, e.g., sudden change in direction, and (iii) the proposed method
may be applied to real problem because the errors are not so large.
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