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Motion Control of Pneumatic Group Actuator using Mckibben Rubber Actuators

Usui Miwako, Miyake Takuma, and Hirai Shinichi,
Dept.Robotics, Ritsumeikan Univ.

0O We describe the Pneumatic Group Actuator (PGA) using Mckibben rubber actuators with a 1 DOF hand and
1 DOF wrist using Mckibben rubber actuators. First, we show a hand mechanism driven by Mckibben rubber
actuators and demenstrate it can perform various manipulative operations. Second, we describe the motion
control of a PGA. We will build a motion control law based on the measured motion of a PGA. Simulation and

experiment will show the effectiveness of our approach.
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Fig. 1: Hand

Fig. 2: PGA (single stage)
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Fig. 3: Pcking of various objects
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Table 1: Rotation angle

01[°] | 62[°] | Total angle

01+ 02 ° ]
case 1 60 49 109
case 2 60 50 110
case 3 59 51 110
case 4 60 50 110
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Table 2: Torque

Right rotation Left rotation
torque [kgf-cm] || torque [kgf-cm]
case 1 8 9
case 2 8 9
case 3 7.5 8.5
case 4 8
case 5 7.5
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Fig. 4: Opening of bottle cap

Fig. 5: Turning of rectangular wood
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Fig. 6: LED position
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Relationship between pressure and x,y-
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Fig. 8: Relationship between pressure and z-component
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Fig. 9: Simulation and measurement results
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