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Registration key Free.Adaptive Evaluation of the Center-of-Pressure
Distribution in 1-Hz Pendulums. The center of pressure (CoP) of humans
and animals as well as engineered systems is typically seen as a
macroscopic measure of the balance of the system. In a human standing
or running, the body CoP (BCoP) is located at the center of body mass and
thus, it is defined as the primary articulating CoP of the lower limbs. The
purpose of this paper is to analyze the distribution of BCoP in a pendulum
that simulates the human running CoP. The pendulum moves in-phase or
anti-phase with the ground, which gives a measure of the frequency or
the contribution of BCoP to the overall CoP of the pendulum. The
distribution and its response to linear, stochastic, and harmonic
perturbations were studied as the phase lag of the pendulum was varied.
As a result, the shape of BCoP is similar to that of the CoP of a
superposition of a Fourier series and a trigonometric polynomial, that is,
BCoP can be seen as a circular harmonic oscillator. The attenuation in the
frequency response of BCoP to the linear perturbations was maximum at
the resonance frequency and resulted in a higher response to the first
harmonic when the perturbation was applied with the phase lag of -90°.
For the stochastic perturbation, the response of BCoP was higher
compared to the total CoP for the frequency range above the resonance,
whereas, it was near zero for the frequency range below the resonance.
The results of this study suggest that a virtual pendulum could be
developed with the design of the phase lag in the distribution of BCoP to
make the maximum response of the system to the stochastic
perturbations.Toward a Reagent-Free One-Step Sequential Protein
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