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Developing a Personalized Home-Based Exergames Tele-System for
Elderly Rehabilitation-A Preliminary Study

C. Pei ,C-N Hsu, C-H. Huang, T-L. Sun, C-C. Huang

Abstract

Due to the fast-growing of the senior population in Taiwan, the number of the patients who require
rehabilitation has also gone up. The key challenge for the rehabilitation professional today is to monitor
whether or not the patients truly conduct the routine physical therapy at home.

In this paper, a home-based exergame system with the built-in motion-sensor is presented. The
scenes of the games in the system can be customized according to the unique health need of each patient.
The data from the exergame system the patients created at home were transmitted to the server at the
medical institute. Both the rehabilitation professional and the software engineers at the medical institute
then analyze the data by adopting the‘Flow Theory’in order to evaluate the motivation of using the
exergame system from the patients as well as to provide the counseling and the instructions for the health
promotion process. If the result of data analysis indicates a low motivation of using the system, the
‘Dynamic Difficulty Adjustment Cycle’also developed in this paper, is for adjusting the parameters in the
games to maintain patients” motivation and to gain the maximum health benefits from this home-based
exergame system.

A clinical pilot test for the system evaluation was conducted. Two volunteered patients participated
the pilot test. The patients played with the game system for a month at home, and the Flow Theory was
applied to our analysis. The “total daily playing time” was chosen for comparison. It shows that the
patients were unfamiliar and anxious with the system in the first two weeks; once they are skillful the
play time reduced. The results show that the system not only increases the efficiency of the home-based
health promotion and enhanced the ADL of the patients, but also proves the rehabilitation-exercise
execution rate at home can be successfully monitored.

Keywords: Motion-sensing Technology, Flow Theory, Rehabilitation, Tele-System
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