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Fig. 1 Inverted pendulum model of standing
posture
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results: 0, Kp, Kp and K.

—0.5]s] 0 1]s]
7 —1[s] 0[s]
0[s] 1]s]
1]s]
2[s]
—2]s]
—1]s] 0[s]
3
4.3

Fig.5 Fig.6 Fig.7



—— Both legs, Eye opened . .
- - -Both legs, Eye closed Table 1  Standard deviation of pole.

0'27 ——One legs, Eye opene

T o1 oreien B s Condition |1 |2 |3

5 Real part 1.20 [ 0.98 | 1.02
T Imaginari part | 0.73 | 0.67 | 0.58
<

[a]

T | | ‘ ‘ 0fs]
=20 -2 -1 0 1 2 3

= :

<,

R T S 0 1 2 3
5
<,

—2[s] 0[s]
0
Time [s]
—1 ~ 0]s] 1[s]
Fig. 4  Averaged waveforms of estimation
results: 0, Tprp, Tp, Tp and 7.
—2[s] 3
Table
1
3
Fig.8
-2 ~ —1]s]
4.4
1 ~ 2[s]
P1: Kp —2 ~ O[S}
P2 Kp -1~ —0.5[8]
Fig.8 ps: Kp =2~ —1]s] —2 ~ 0[]
1 —2[s] pa: Kp —2 ~ 0[] 0~ 1[s]



-3-2[s] 0o[s]
4 4
—
2 . 2 f’\
Y
0 o ——.
i
 EmAA
=
-4 -4
-2 4 2 o2 4
4 4
% 2 2 /:/
=
®
E- 2
-4 -4
-2 4 -2 Qg 4
4
2 vt
0 0 —
-2 -2 Py
I a Y2 0 2 a
Real
Fig. 5 Example of pole assigment of the con-

trol system in condition 1.
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p2 | 3<1(3) |6
K, 3<2(3)
ps | 3<1(6) |9
3<2(3)
o NS 0
dy 1<2(3) |11
1 <3(5)
2 < 3(3)
do | NS 0
K ds | 1<3(6) |9
2 < 3(3)
dy | 2<1(3) | 14
3<1(7)
3<2(4)
ds | NS 0
11 3<1(2) |2
K 12 NS 0
13 NS 0
sp1 | 3<2(2) |2
sp2 | 2<1(2) | 4
3<2(2)
Sr3 NS 0
Pole Sr4 NS 0
Si1 3 < 2(2) 2
sio | 3<2(2) |2
sis | 1<2(2) |2
Sia | 3< 1(2) 4
3 <2(2)

Criterrion of reliability using ICC.
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Table 4  Criterrion of reliability using ICC.

Parameter | condtionl | condtion2 | condtion3

D3 0.938 0.940 0.950

ds 0.922 0.906 0.887

dy 0.888 0.898 0.884
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