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ABSTRACT

Dynamic postural control varies with the environmental context, specific task and intentions of the subject. In this paper,
dynamic postural control against forward-backward perturbations of a platform was estimated using tri-axial accelerometers
and a forceplate. Ten young healthy volunteers stood upright in comfortable condition on the perturbation system which was
controlled by an AC servo motor. With anterior-posterior perturbations, movements of ankle, knee and hip joints were
obtained by tri-axial accelerometers, and ground reaction forces with corresponding displacements of the center of
pressure(CoP) by the force plate. The result showed that the ankle moved first and the trunk forward, which imptlies that the
mechanism of the dynamic postural control in forward-backward perturbations, occurred in the procedure of the ankle, the
knee and the hip. Knee flexion and hip extension in the period of acceleration, constant velocity and deceleration phase is
very important for the balance recovery. These responses depends on the magnitude and timing of the perturbation. From the
present study the accelerometry-system appears to be a promising tool for understanding kinematic accelerative in response
to a transient platform perturbation. A more through understanding of balance recovery mechanism may aid in designing
methods for reducing falls and the resulting injuries.
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Table 1. Two cases of movements of the platform
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Parameter . Velocity | Accele | Constant | Decele
-ration

-ration velocity -ration
Case 1 Im/s’  0.1m/s 0.2s 1.8s 0.2s
Case 2 2m/s” | 0.2m/s 0.2s 0.8s 0.2s
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Fig. 2. Movements of the platform:
(a) acceleration signal in Case 1; (b) velocity signal in
Case 1; (c) acceleration signal in Case 2; (d) velocity
signal in Case 2

(dash lines: input signal, solid lines: output signal)
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Fig. 3. Photographs of dynamic postural control:
(2) forward perturbation; (b) backward perturbation
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Fig. 4. Results in Case 1:
(a) acceleration of the heel; (b) acceleration of the sacrum,;
{c) GRF; (d) CoP
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Fig. 5. Results in case 2:
(a) acceleration of the heel; (b) acceleration of the sacrum;
(c) GRF; (d) CoP
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Fig. 6. CoP movement velocity:
(a) Case 1; (b) Case 2
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Fig. 7. Schematics of the balance recovery mechanism:
(a) forward perturbation; (b) backward perturbation
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