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Development of 3DOF underactuated type robot arm for skills assist
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Abstract: This study proposes a skill-assist arm that can support the precise positioning of an operator. The arm has a passive
joint that the operator can rotate by own will, so that the speed and force of the skill-assist arm can be adjusted by the operator.
Simultaneously, the joints equipped with actuators are moved to achieve the specified positioning according to the passive
joint motion. Previous study fabricated a 2-DOF skill-assist arm for drawing figures on various planes. This study proposes
a 3-DOF skill-assist arm that assists an operator to achieve precise positioning in 3-dimensional space. The 3-DOF skill-assist
arm consists of a weight compensation mechanism and enable the operator to draw figure in space smoothly.
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Fig. 1 Mechanism of skill assist arm
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Fig. 2 Singular postures of skill assist arm
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Fig. 3 Selection of passive joint
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Fig. 6 Weight compensation mechanism
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Fig. 7 Results of drawing lines
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Fig. 8 Positioning errors of drawing
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