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Integration of stochastic resonance stimulation and dedicated interactive
motion sensing games to enhance the postural control abilities of the elderly
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Abstract

Postural instability in elderly people is a major contributor to falls. Stochastic resonance stimulation
is a novel intervention which provides potential benefits for enhancing postural control ability of the elderly.
Besides, motion sensing games make the elderly have higher willingness and motivation to perform
rehabilitation training. However, commercial motion sensing games are not necessarily suitable for the
elderly because the type of athletic activity makes older people feel nervous and frustrated. Dedicated
motion sensing games used for rehabilitation need to cooperatively develop with physiotherapy scholar
according to the requirements of the elderly. The aim of this two-year project is to integrate stochastic
resonance electrical stimulation and dedicated interactive motion sensing games with entertaining
rehabilitation programs to promote postural control ability of the elderly.

In the first year, we will construct a 2-channle head mounded stochastic resonance visual stimulator.
The subthreshold white noise LED photic stimulus will be applied to the eyes of the subject. The
relationship between perceptive mutual information of the subject and light stimulus intensity will be
quantized by measuring the visual evoked potential in the primary visual cortex. The visual perception has
close relationship with eye movement. For evaluating the improvement of visual perception due to
stochastic resonance visual stimulation, the eye movement signals will be recorded by an eye tracking
system when the subject looks at the objects with different resolutions, different profiles, or different
velocities. In the second year, the kinect-based motion sensing training games will be developed including
maze game, batting ball game, dodge ball game, and soccer game to increase older persons’ incentive to
exercise sensorimotor integration training and postural-suprapostrual dual task training. The eye movement
signals, such as fixation point, fixation duration, number of fixations, fixation sequence, and area of interest
will also be measured to assess the visual attention function and visuomotor coordinative ability when the
subject plays a motion sensing training game.
Keywords: postural control, stochastic resonance, motion sensing games
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