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Abstract : In this paper, biomechanical aspects of dynamic postural responses against forward perturbations were
experimentally determined simultaneous measurements of joint angles. accelerations, EMG activations, center of pressure(CoP)
movements and ground reaction forces(GRF). Thirteen young healthy volunteers. stood on a flat platform, were translated into
the forward direction by an AC servo-motor at two separate velocities(0.1m and 0.2m/s). In order to recover postural balance
against the forward perturbation, joint motions were observed in the sequence of the ankle dorsiflexion, the knee flexion and
then the hip flexion during the later acceleration phase. Both acceleration patterns at the heel and the sacrum were shown
the forward acceleration pattern during the later acceleration phase and early of constant velocity phase as increasing platform
velocity, respectively. Tibialis anterior(TA) for the ankle dorsiflexion and biceps femoris(BF) for the knee flexion, the primary
muscle to recover the forward perturbation., was activated during the half of acceleration phase. Ankle strategy was used for
slow-velocity perturbation, but mixed strategy of both ankle and hip used for the fast-velocity perturbation. In addition,
parameters of perturbation such as timing and magnitude influenced the postural response against the perturbation.

Key words : Falls, Perturbation. Balance control mechanism, Ankle strategy. Mixed strategy
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Table 1. Two perturbation methods for the present study
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Fig. 1. Photographs of the present experiment
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Table 2. The timing of the reversal joint motion
nx AH 1 AH 2
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223 MA(KZR) 678.3 + 119.9 740.3 + 83.4
AT AMAN(H2ZR) 826.7 £+ 130.8 845.0 + 120.5
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