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A Study on Characteristics of Inter-Articular Coordination of Human Fingers
for Robotic Hands

Byoung Ho Kim*

ABSTRACT

One of challenging topics for humanoid hands is to modulate a human-like motion of humanoid fingers handling an
object. To this end, recognizing the motion behavior of human fingers is very important aspect. Based on this concept,
this paper identifies the joint trajectories of human fingers for an operation of hand opening and closing, and specifies an
empirical model that coordinates an inter-articular relationship of human fingers doing the given motion. It is expected
that the inter-articular model presented in this paper is applicable for humanoid fingers to mimic the natural motion of
human fingers.
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Table 1 Phalangeal parameters of the right hand of the

author
] Length (m)
Finger |, L | L [+ +0
Index 0.050 | 0.030 [ 0.025 0.105
Middle | 0.058 | 0.035 [ 0.028 0.121
Ring 0.055 | 0.032 | 0.025 0.112
Little 0.045 | 0.025 | 0.022 0.092
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Fig. 4 Trajectory profile of each fingertip for hand opening and clesing
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Table 2 Parameters of the second-order function

approximated by MATLAB
Coefficient
Finger Remarks
a, a, a,
Index -13.5273 | 0.8612 | 0.0622 | Fig. 4(a)
Middle -9.7340 | 0.5567 | 0.0806 | Fig. 4(b)
Ring -12.3470 | 0.8406 | 0.0655 | Fig. 4(c)
Little -14.5773 | 0.6683 | 0.0670 | Fig. 4(d)
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Fig. 5 Joint trajectories of the index finger
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Table 3 Parameters of the linear function approximated by

MATLAB
Coefficient
Finger Remarks
b by

Index 0.6175 0.4199 Fig. 9(c)

Middle 0.4715 0.7023 Fig. 10(c)
_ Ring 0.4390 0.7336 Fig. 11(c)

Little 0.4143 0.5665 Fig. 12(c)
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