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Precise Joint Angle Control of 1-DoF Inflatable Robotic Arm

using Impact-driven Control

O Takumi TAKAHARA (Kyushu University), Akihiro KAWAMURA (Kyushu University),
Ryo KURAZUME (Kyushu University)

Abstract: The inflatable robotic arm’s combination of lightweight design and flexibility provides safety, making it highly suitable
for operation in proximity to humans. However, its inherent flexibility and static friction effects complicate precise control.
Previous research by the authors has proposed an impact-driven control method for single-degree-of-freedom inflatable robotic
arms. In this impact-driven control approach, high-precision motion control is achieved by providing unit input waveforms that
specify target joint angle changes. While this method demonstrated reduced convergence time to target joint angles, it fell short
of achieving the required precision in joint angle convergence. Therefore, this study conducts a detailed examination of the unit
input waveform design methodology and aims to establish an optimal parameter derivation approach.
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Fig.1 1-DoF inflatable robotic arm
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Fig.2 Unit input waveform for impact-driven control
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Fig. 3 Joint angle change comparison at ¢, = 0.005
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Fig. 4 Joint angle change comparison at ¢, = 0.010
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Fig. 5 Transient response of the joint angle under impact-
driven control
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Fig. 6 Enlarged view of the transient response of the joint
angle under impact-driven control
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