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Fig. 1: Proposed assist mechanism
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Fig. 3: Design of assist mechanism of index, ring
and little finger

Fig. 4: Assist mechanism of index, ring and little
finger
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Fig. 5: Measurement of the rotation center of
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Fig. 6: An example that cannot measure the ro-
tation center of finger
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Fig. 7: Arrangement of finger markers
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Fig. 9: Measurement method of the finger motion
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Fig. 10: Rotation center of DIP and PIP joints
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Table 1: Rotation center of subject A

Finger ‘ Maker (Joint) ‘ z[mm] ‘ y[mm]

Index | MI(DIP) | 24.61 | 6.10
M2(PIP) | 24.30 | 9.77
Ring | M4(DIP) | -20.03 | 0.78
M5(PIP) | -19.37 | -1.94
Little | M7(DIP) | -36.26 | -15.10
M&(PIP) | -34.64 | -19.51

Table 2: Rotation center of subject B

Finger ‘ Maker (Joint) ‘ x[mm] ‘ y[mm)]

Index | MI(DIP) | 22.38 | 15.65
M2(PIP) | 21.42 | 14.60
Ring | M4(DIP) |-19.96 | 6.15
M5(PIP) | -18.42 | -0.83
Little | M7(DIP) | -34.71 | -16.18
M8(PIP) | -32.75 | -18.98

Table 3: Rotation center of subject C
Finger ‘ Maker(Joint) ‘ z[mm] ‘ y[mm]

Index | MI(DIP) | 23.40 | 11.74
M2(PIP) | 23.66 | 14.72
Ring | M4(DIP) |-18.23 | 9.51
M5(PIP) | -18.97 | 7.52
Little | M7(DIP) | -34.36 | -12.18
M&(PIP) | -35.46 | -10.87
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Fig. 11: Maximum angles of fingers in adduction
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Table 4: Maximum adduction and abduction an-

gles of subject A

Finger | Adduction[deg] ‘ Abduction[deg]

Index -13.21 27.99
Ring -2.72 -30.03
Little -12.96 -50.33
Table 5: Maximum adduction and abduction an-

gles of subject B

Finger | Adduction[deg] ‘ Abduction[deg]

Index -6.99 30.73
Ring 0.12 -35.59
Little -9.79 -51.72
Table 6: Maximum adduction and abduction an-

gles of subject C

Finger | Adduction|deg] ‘ Abduction|[deg]

Index -11.45 18.28
Ring 3.13 -32.49
Little -2.95 -33.21
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Fig. 14: Mechanical model of the cam and fol-
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Fig. 15: Pressure angle of the cam for index finger
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Fig. 16: Pressure angle of the cam for ring finger
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Fig. 17: Pressure angle of the cam for little finger
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Fig. 18: Sum of the normalized pressure angles of
the ring and little finger cams
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Table 7: Optimal rotation center of the finger cam

Subject | Index finger | Ring and little
cam fingers cam
A 10-n 4-c
B 19-m 2-a
C 1-k 20-1
e Subject A
e Subject B
e Subject C

Fig. 19: Position of the rotation center for finger
cam
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