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An FES System with COG-Feedback Control for Hemiplegia on Balance Training
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For the hemiplegics, the muscle strength decrease and tone abnormality usually disturb the balance and interfere with the ambulation
safety and efficacy. In this study , a micro accelerometer is integrated with a self-developed COP feedback control functional
electrical stimulation (FES) balance training system. This system can capture both the trajectory of 2-dimensional center of
pressure(COP) and center of gravity(COG) in real time and 3-dimensional trajectory with time variation for the hemiplegic . All of the



information and data can be represented in the forms of graphical demonstrations. The relations between the COP and the COG
trajectory are investigated. The results of system testing showed that the reproducibility is fine. The hemiplegic patients were divided
into Visual Feedback group (Gr V) and Visual Feedback + FES group (Gr V+FES) in the clinical experiment. To evaluate the training
effects, the measurements including (1)weight-transfer capabilities (2)COP maximum displacement and (3)affected side loading were
conducted. The results showed that the Gr V and Gr V4+FES were improved after 2-week training. The improvements are more
prominent in Gr V+FES than in Gr V. Otherwise, the questionnaire also showed a similar result. All of the result demonstrates that the
self-developed prototype balance training system is reliable and effective.



