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M-N  

M 0.11 0.37 74.0 
61.6 

0.10 0.18 73.3 

N 0.07 0.22 76.3 0.15 0.36 82.4 

 

(O-G) 

O 0.00 0.11 48.2 
34.6 

0.03 0.06 73.9 

G 0.02 0.09 65.6 0.17 0.26 90.9 

 

Z-F  

Z -0.04 0.13 38.1 
24.5 

0.11 0.11 97.7 

F -0.01 0.12 57.0 0.08 0.12 77.7 

 

(K-I) 

K 0.00 0.02 57.7 
26.3 

0.07 0.15 73.5 

I  -0.01 0.05 39.1 -0.02 0.06 25.3 
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Table 5.3 The average precursor time of COP, the percentage of periods which COP 

precedes the hand  
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Figure 5.17  Standard deviations of cycle and amplitude in each pair 
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Figure 5.19 Cycle variation of hand motion 



 

-96- 
 

O M
COP

5.18 (a) 5.19 (a)
N M N O

COP
5.18 (b)(c)

5.19(b)(c)

 

COP

2
 

N

COP

 

 
 

 

 
(1) 

 



 

-97- 
 

 
(2) 

 

 
(3) 

COP

COP

 

 
(4) 

10

 
 

COP



 

-98- 
 



 

-99- 
 

 
1

COP

 

 

 

[92]
[93]

[94][95]

 

 

 

1



 

-100- 
 

 

2

6.1  

 
 
 
 
 

 
 
 
 
 

 
 700[mm]  
 2.5[m/s]  

 10[Kgf]  
  
  

 

6.2
[50mm 36mm 130mm] 990[mm]

6.1
Figure 6.1 Transmission of hand motion though grips  
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Figure 6.8 Performance of parallel control with hybrid servomechanism



 

-106- 
 

6.8 1

 

COP

N 50
6.9 COP

0.1-1[s]

COP

 

 

 
 

[m
]

CO
P

[m
]

CO
P

[s
]

COP
[s]

6.9
Figure 6.9 Measuring result of expressive motion by skilled person 
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Figure 6.13 Measuring result of body movements under each condition 
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