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Development of Rehabilitation Training System
Using Unstable Flatform with Magneto-Rheological Damper
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(Youn-Jung Choi, Yong-Jun Piao, Min Heo, Tae-Kyu Kwon, Ji Hye Hwang, Dong-Wook Kim, and Nam-Gyun Kim)

Abstract : The purpose of this paper was to develop a rehabilitation training system which is controlled by electric currents to
the Magneto-Rheological dampers system. This system provided the function for the training of the unbalance of the lower
extremities. 10 subjects executed the tracing and moving exercises which are presented through the display monitor and
confirmed own the capability of performance on the task. The electromyographies of the four muscles in lower extremities
were recorded and analyzed in the time and frequency domain: the muscles of interest were rectus femoris, biceps femoris,
gastrocnemius, tibialis anterior. The experimental results showed that subjects had a task under feedback mode then subjects
improve the capability of performance, increasing the in time, decreasing the out time and the distance of body shift. The
moving average EMG, spectral energy of four muscle is lower the feedback mode than the constant mode. This could aid the

hemiplegic patients to train more easily.
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Fig. 1. Training system using an unstable platform with MR
dampers.
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Fig. 5. Software configurations of training system for improving

postural control.
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Fig. 6. Training program for tracing exercises.
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Table 1. Subject’s achievement with/without condition of restriction.
In time[s] Out time(s] Distance[cm]
C F C F C F
N ab-N ab-N N ab-N ab-N N ab-N ab-N

AP 38.07£1.45 31.47+2.88 35.65+0.95 0.32+£0.18 6.93+2.88 2.74£0.62 0.39+0.07 0.65+0.17  0.47+0.05

LR 38.18+0.35 333421 37.69+0.75 021£0.08  5.09+2.1  0.7140.30  0.36+0.07 0.82+0.17  0.42+0.1

45°  38.04+0.44 31.5542.57 37.39:0.82 0.37+0.49  6.84+2.57 1.0+£0.82 0.35+0.07 0.67£0.11  0.38+0.08

-45°  38.09+0.39 31.79+2.67 37.7£0.65 0.30+0.19 6.60£2.67 0.69£0.24  0.37+0.07 0.66+0.1 0.39+0.08

C: constant mode, F: feedback mode, N: normal, ab-N: abnormal
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