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Abstract

An adaptive robot hand (AR-Hand) has a stable grasp of different objects in unstructured

environments. In this study, we propose an AR-Hand based on a tendon-driven mechanism which
consists of 4 fingers and 12 DOFs. It weighs 0.5 kg and can grasp an object up to 1 kg. This hand based
on the adaptive grasp mechanism is able to provide a stable grasp without a complex control algorithm
or sensor system. The fingers are driven by simple tendon structures with each finger capable of
adaptively grasping the objects. This paper presents a method to decide the joint stiffness. The adaptive
grasping is verified by various grasping experiments involving objects with different shapes and sizes.
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Fig. 1. Action process of the coupled two joints of the finger: (a)

at rest, (b) when the first joint rotates by , and (c)

adaptive grasping™.
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Fig. 3. Kinematic diagram of the finger mechanism.
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Fig. 4. Finger of AR-Hand: (a) assembly, and (b) components.
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view
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Fig. 7. Various configurations of AR-Hand

Table 1. Specifications of AR-Hand

Number of motors 4
Motor type 3W DC motor
Finger length: 100 mm
Size
Palm: 80 mm x 70 mm x 48 mm
Weight 0.5kg
Max. finger force 12N
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(8
Fig. 8. AR-Hand grasping different objects; (a) baseball, (b) box,
(c) tumbler, (d) wine glass, (e) whiteboard eraser, (f) CD
case, (g) table clock, (h) glue stick, and () dumbbell.
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Fig. 9. Experimental setup for fingertip force measurement.
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