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Abstract

In clinical rehabilitation, the Timed Up-and-Go Test(TUG-T)is known as a simple technique for

evaluating basic activities, especially the risk of falling. Usually, the time of TUG-T is counted, and the correlation
between falling phenomenon and time of TUG is relatively high. We have been examining a quantitative evalua-
tion method of the activity using the signal of an accelerometer attached to the lumbar position. However, it is dif-
ficult to specify the activities phase clearly from the signal obtained by the accelerometer. Thus, in this study, we
propose a combination of accelerometer and rate gyro-sensor to specify the activity phase of TUG-T. For the com-
parison, trained therapists measured the time for each activity phase using VTR images. As a result, proposed
classifications of activity phase well correlated to the observations made by the therapists. In the use of both accel-
erometer and the gyro-sensor signals, it was possible for the activity phase to make detections similar to those of

therapists’ observations.
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Table 1 subject’s profile.

case sex age Paralyzed side L/E Br.Stage gait level
1. female 51 Right I Supervision
2. female 63 Left v Independence
3. female 82 Right v Supervision
4. male 74 Left v Supervision
5. male 83 Left v Supervision
6. female 75 Left v Independence
7. male 75 Right v Independence
8. female 78 Right v Independence
9. male 65 Right v Supervision
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Fig. 2 A typical example of angular velocities and the detecting points of changing phase in a young subject
during the TUG-Test (a: standing up, b: walking forward, c: turn around, d: walking backward, e: turn

to the chair, f: sitting down).
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Fig. 3 A typical example of angular velocities and the detecting points of changing phase in a hemiplegic pa-
tient during the TUG-Test (a: rising up, b: walking forward, c: turn around, d: walking backward, e:

turn to the chair, f: sitting down).
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Fig. 4 A Comparison between the measured time by therapists and the estimated time of the method presented.
(a)Total time,(b)standing up,( ¢ ) walking forward,(d ) turn around, ( e ) walking backward, ( f ) turn to
the chair, ( g ) sitting down (The error bar shows the minimum and maximum values. The solid and broken
lines show the regression and identity lines, respectively).
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