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Recently, the use of robots is expanding in new fields such as welfare, medical, in-home and
entertainment. The most important condition required for a robot operating in the same space with
people is safety. This thesis focuses on the inflatable structure as a method to realize flexible and
lightweight multi-joint robotic arms to ensure human safety. As the inflatable robotic arm has a serial
link structure similar to that of conventional industrial robots, it is also expected to be usable in the
industrial fields. However, current inflatable robotic arms have not the motion speed and positioning
accuracy to sufficiently cope with these requirements. Therefore, this thesis proposes mechanism design
and control methods of inflatable robotic arms which can realize high speed and high precision
positioning. This thesis proposes an inflatable link structure suitable for high speed motion and high
precision positioning. Next, in order to reduce the weight of the entire robot, a pneumatic bag actuator is
designed and manufactured. A model capable of describing the output torque characteristic of this
actuator is clarified, and this model is used for motion control of robot. This thesis proposes a plastic
joint fixture to prevent twisting of the robotic joints. As the result, it is experimentally confirmed that
this fixture effectively improved robot motion repeatability. Furthermore, a rotational variable viscosity
effector (r-VVE) is proposed to suppress vibration. It is experimentally proven that the viscous effect
can be realized on the joint by feeding back velocity signal to r-VVE. Regarding motion control, this
thesis proposes a manual control method using a joystick so that the user can intuitively operate the
inflatable robot. In addition, visual servo (RPEVS) based on relative position error suitable for inflatable
robotic arms is proposed. The proposed RPEVS experimentally demonstrate that the 2DOF inflatable
robotic arm and the 3DOF inflatable robotic arm can achieve a position accuracy of 1 mm or less and

about 2 mm, respectively.



