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ABSTRACT

Detrended fluctuation analysis is used to study the behaviour of the time series of the position of
the center of pressure, output from the activity of a human postural control system.
The results suggest that these trajectories present a crossover in their scaling properties from
persistent (for high frequencies, short-range time scale) to anti-persistent (for low frequencies,
long-range time scale) behaviours. The values of the scaling exponent found for the persistent
parts of the trajectories are very similar for all the cases analysed. The similarity of the results
obtained for the measurements done with both eyes open and both eyes closed indicate either
that the visual system may be disregarded by the postural control system, while maintaining
quiet standing, or that the control mechanisms associated with each type of information (visual,
vestibular and somatosensory) cannot be disentangled with this technique.

© 2009 Elsevier B.V. All rights reserved.
The human postural control system (PCS) integrates various mechanisms that prevent the
human body from falling in both statical and dynamical conditions. Information coming from the
proprioceptive, vestibular and visual systems is integrated for this purpose and manifests in
postural sway. These three systems include a backup procedure which permits a correct body
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balance in case some of them fail. The main tool used to investigate this complex balance
system has been the stabilogram, which is a measure of the time behaviour of the center of
pressure (CoP) of a person standing on top of a force platform. An important part of the
investigations carried out by means of the stabilogram were restricted to ‘‘simple’’ statistics of
the CoP path, such as distances from the geometric mean CoP, average CoP velocity, total
CoP excursion, maximum distance between any two points on the CoP path, enclosed area,
etc. [1]. However, the dynamic characteristics of the stabilogram are of fundamental importance,
even in the case of quiet standing, and a great number of recent works, mainly in the last
decade, have focused on the analysis of the non-stationary time properties of the CoP path
[2–6]. The purpose of this work is to apply detrended fluctuation analysis (DFA) to a set of
experimental data including 20 measurements for each of the 20 subjects forming the sampling
group. Our purpose is twofold. First we want to address the controversy between Collins and De
Luca [2] and Delignie?res et al. [6] with respect to the actual presence of a crossover from
persistent to anti-persistent behaviour. On the other hand, having at our disposal a large
quantity of measurements, we want to find more quantitative results for the scaling properties of
the CoP trajectories.
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