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[Abstract] The importance of monitoring human activity is well recognized in the field of
gerontology. It is particularly important for the elderly to maintain their physical activity in
daily life in order to avoid becoming bedridden. Human posture monitoring is also well
~ recognized as being useful in the field of rehabilitation. In order to determine the effect of
rehabilitation the physical therapist must evaluate the characteristics of motion during
standing-up or walking. Taking these backgrounds into consideration, the author developed a
wearable sensor system for measuring human posture together with walking speed. The
system was composed of three accelerometers and one gyro-sensor. The accelerometers are
attached to the subject’s trunk, thigh and calf for measuring the angles to the gravitational
direction of each. The gyroscope is attached to the thigh for the walking speed estimation and
the angular change in the saggital plane during walking is obtained by integrating the sensor
signal. These sensor signals are recorded using the portable data logger. Accuracy of the
system was experimentally evaluated using thirteen healthy subjects. According to the results,
it was clearly demonstrated that human posture in sagittal plane (+180 deg) and walking
speed (0.2~2.0 m/s) were measured with reasonable accuracy. Based on these findings, a
wearable sensor system was newly devised, and an attempt was made to measure the activity
of elderly under daily living and patients under rehabilitation. The results clearly
demonstrated that detailed motion characteristics could be detected during standing-up or
walking as angle changes between specific body segments. '
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Fig. 1 Outline of a wearable system for measuring activity. Fig. 2 Method for estimating walking speed.
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Fig. 3 Typical recordings of the angle to the gravitational direction of trunk, thigh and calf.
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Fig. 4 Scatter diagrams between the angle obtained from accelerometers outputs and actual values.
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Fig. 5 Correlation between the walking speed obtained from VTR and those from gyroscope

4. BREETTORBEEHHIEE
Table. 1 3EHFH B EZfT>7-ERBL4LOBETHD. SN U4 LICIIERICHT 2EAER
B 5o 7. WEE 1 ROERE 2 10D TIE 3 B, 270 BERE 3 RUEERE 4 12 D CI2 2 I

-276-



BicBWT, D7 5 TIVEBEHIL X5 A &5 EREEREHZT . SHBP CItTh 5
NUDEEINFERTO TS L2V TEEOEN - M 2T-o77. SR EBREOEEIC
BOWTEHDOERNS 1 K% (REE. S1R%) TBRKBLEZ. RBEROBIZIE. FPHIEF
E &R O RRGERZTV. R T LOAEEREBWTHEN LR850 (7, LA BT,
BARD) &, TOFNETHEBGL DML ZRBMEEERT S LI DA AT ADLREH|
DR B 1T 2.
. Fig. 6 I3#HBRE 2 ITHBITDUB EMORVBITEAT A v I EIF X IZEDEMLIEERTH
D, BEGRHMHERIL 02 B ThHd. ETIALLENDEFEOHBABRLD., B ENZICIIP 2B
WIS T ENHEREIN, ELABORMEESHZH AL THESHICEMEEZITO TS I VKRS
Nizo —HHITEMEOEITERL D, KENV0HMEL. DO THOBEANDHEIN/ NI NEWN

DR ERE OSITEROVER I N, e e We NG
Table. 1 Summary of subject details. a t é{(

Subject Gender Age [yr] Family size S andmg_
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4 Female 8 4 Fig. 6 Stick p1cture of posture change.
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Fig. 7 Results of four postures classified by the wearable system.
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Fig. 8 Results of detailed posture change and walking movement analysis.
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Fig. 9 Typical recordings of &, &,, &3, and 4, during standing-up.
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Fig. 10 The averaged data of #,, &, during one walking cycle.
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Fig. 11 Results of FFT analysis
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