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Fitting the Center of Pressure at Multiple Resting Position
of the Individual to an ARIMA Model
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Abstract : In order to prevent falls, it is necessary to know how the individual standing position is
unstable. By grasping the normal standing position of the individual, we were able to observe the
fluctuation of instability within individuals, which may lead to more effective prevention of falls.
The purpose of this study is to explore the suitable sampling frequency to fit the center of pressure
(COP) at multiple resting positions of the individual. In addition, we aim to estimate the parameters
of a specific ARIMA (p, d, q) model. The two subjects were females in their 50s, and the COP at
the open-eyes open-legs standing position was measured for 30 seconds at a sampling frequency of
100Hz. A total of 40 trials were obtained for each subject. Data sets corresponding to measurement at
50Hz, 25Hz, 20Hz, 10Hz were created by downsampling. As a result of fitting ARIMA models to these
data, the two subjects had stationarity in the first order differential series in many trials. When the
number of trials unsuitable for the ARIMA model is the smallest, the sampling frequency was 20Hz.
Furthermore, (1, 1, 2), (2, 1, 0), and (2, 1, 2) are considered candidates for the parameters (p, d, Q).
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