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This research thesis introduces a new biomechanics approaches to determine balance
disability and to venhance human postural control model in pursuance of developing a better
balance ability assessment tool which allows for timely and targeted therapeutic intervention and
rehabilitation. The concept of this research is to combine both functional and physiological
assessment principal in order to find the key factor or parameter which can represent the resource
of human control component. This research proposed a measurement of joint stiffness during
[normal and perturbed stance. Degree of posture movement during external perturbation applied
much depended on effective joint stiffness. Three phase of investigation were performed. The first
phase involved an interview session with physiotherapist about recent needs and effective
assessment in evaluating balance ability. The second phase consists of clinical study. In this phase,
individual were asked to undergo experiment to record posture movement and muscle activation
when external platform perturbation is applied. In order to determine the effect of sensory
information toward posture movement, three sensory input condition were applied (i.e., vision,
vestibular sense, and somatosensory (from fingertip touch). Response of the ankle and hip join{]
stiffness at all conditions were measured and compared with a conventional balance assessment

score (Functional Reach Test) with the aim of determining its correlation with balance ability.
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Joint stiffness profile then were used to develop a new sensory oriented posture control mode]
based on joint stiffness characteristic. The joint stiffness profile were later included in the close
loop double inverted pendulum model to represent a neuromuscular control. The experiment
results have shown that, joint stiffness value is able to discriminate different intensity of]
perturbation and sensory conditions where good balance condition generated less joint stiffness
especially at ankle. Besides, it is also able to show a negative correlation (r>-0.5) with Centre of]
Mass (COM) where high stiffness is required to keep the body sway in a small range. The
simulated result from the model have shown it able to generate existence of ankle and hip étrategy
at particular condition and simulated joint motion displacement almost followed the experiment
data with absolute percentage difference less than 20% (considered close and near miss). This
study concludes that assessment of balance ability via joint stiffness characteristic during
[perturbed stance provides a means for contributing to the development of a better assessment

technique.
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