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Development of somatosensory game for elderly frailty assessment and training

Sun, T.-L.
Department of Industrial Engineering and Management, Yuan Ze University

Abstract

The development of somatosensory gaming (SG) for home-based elderly frailty assessment and
training, aims to motivate elderly to do the otherwise boring rehabilitation exercises. The proposed
research will expand the research results from previous project from four dimensions. First, the game
design will consider not only the elderly but also the evolved frailty conditions during progressive ageing.
The game difficulty will be adjusted based on the progressing aging HCI principles and the green home
design principles for progressing aging. Second, the frailty detection will be expanded from balance and
dementia to 6 dimensions of physical frailty detection, including functional reach, reaction time, balance,
slowness, and muscle endurance of lower and upper limb. Third, the somatosensory game will include 8
forms of Tai-Chi, including wave hands like clouds, part the wild horse’s mane, hold a ball, single whip,
repulse monkey, brush knees, fair lady works at shuttles, and grasp the peacock’s tail. Fourth, the game
will be integrated with wearable sensors for more accurate frailty detection. The somatosensory gaming
proposed in this research differs from other SG research or products in the market in that the game
developed is not a finished product but a template that can be customized according to medical people
instructions and the motor ability of the elderly players.

In this project, wearable sensors will be integrated with somatosensory gaming to develop an elderly
game development platform. The game will be designed considering four different progressive ageing
stages, i.e., older (55-64), elderly (65-74), aged (75-84) and very old (above 85). The game design will
also consider the elderly HCI principles and the green living principles. Then 6 customization templates
will be developed for home-based frailty detection. Also an evaluation experiment will be conducted to
examine the effectiveness of the game-based frailty detection versus standard clinical approaches. A
Tai-Chi training game will then be developed for frailty reduction. Based on training goals and motor
ability, a set of posture analysis rules will be developed to examine the correctness of the Tai-Chi training.
Evaluation experiments will be conducted to examine the effectiveness of SG based training versus
physical Tai-Chi training.

Keywords: Somatosensory game, elderly frailty assessment, elderly exercise training
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