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Experimental Study on the Behavior of Rising Human from a Chair
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Fig. 3 Angle of human A (chair ¢)
60
—Ankle
40 + —Knee
~Hip

Angular Velocity [deg/s]

Time[s]

Fig. 4 Angular velocity of human A (chair ¢)

100

‘*Heel —Toe -~~~ x direction===Mean (z direction) ‘

16 1

63 1

40 -

Force (Floor) [kgfl]

Time[s]

Fig. 5 Reaction force of human A (from foot)
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Fig. 7 Floor force of human A
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Table 1 Characteristic value of human A

Chair | Max force Rising Gap Ratio of
[kef] time time max force
(Time [s]) s] [s] to body weight
a 72.0 1.572 | 0.06 1.14
(1.633)
b 71.1 1.696 | 0.10 1.13
(1.799)
¢ 66.1 1.636 | 0.32 1.05
(1.958)
d 67.2 2.011 | 0.24 1.07
(2.251)
e 68.4 1.675 | 0.03 1.09
(1.703)
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Fig. 8 Floor force of human B
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Table 2 Characteristic value of human B

Chair | Max force Rising Gap Ratio of
[kef] time time max force
(Time [s]) [s] [s] to body weight
a 68.4 1.682 0.33 1.14
(2.013)
b 70.3 1.771 | 0.26 1.17
(2.033)
¢ 69.1 1.968 0.03 1.15
(2.001)
d 69.3 1.922 0.08 1.16
(1.998)
e 66.6 1.928 0.07 1.11
(2.000)
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Fig. 9 Floor force of human C
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Table 3 Characteristic value of human C

Chair | Max force | Rising | Gap Ratio of
[kef] time time max force
(Time [s]) s] [s] to body weight
a 66.9 2.012 | 0.23 1.12
(2.244)
b 69.7 2.004 | 0.27 1.16
(2.272)
¢ 64.4 1.913 | 0.35 1.07
(2.263)
d 64.7 1.888 | 0.68 1.08
(2.569)
e 65.4 1.875 | 0.16 1.09
(2.039)
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Fig. 10 A scene of human A (Chair c)
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(1) Ehara, Y. and Yamamoto, S., Introduction to
Body-Dynamics Analysis of Standing up Move-
ment, (2006), Ishiyaku Publishers, Inc.

Table 4 COG sway of human A

Chair | Derived from RFP [m)] ‘ Derived from gyro [m]
a -0.22 / 0.06 -0.18 / 0.12
b -0.22 / 0.05 -0.14 / 0.15
c -0.28 / 0.05 -0.26 / 0.08
d -0.31 / 0.05 -0.29 / 0.02
e -0.18 / 0.06 -0.26* / 0.11*

* Out-of-sync data

Fig. 11 Analytical model of a human
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Fig. 12 Joint torque of human A (Analysis)
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