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Design and Control of a Novel Variable Stiffness Soft Arm
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Abstract: Soft robot arms has unique capabilities in reconfigurability, adaptability, flexibility and
dexterity. In particular, pneumatic soft robotic systems have advantages such as light weight, high
power to weight ratio, and having inherent safety in physical human-robot interaction. A novel
design of a soft robotic arm consist of both contractile and extensor pneumatic artificial muscle
(PAM) was presented. Kinematic model of this arm was established, and the workspace was
analyzed using MATLAB. Experiment setup was established, and motion control experiment of
the arm was carried out. Experimental results showed that steady state mean error of tracking step
signal is 0. 002 8 rad (0. 16°), rise time is less than 2 s; mean error of tracking sine signal is
0.0159 rad(0.911°) , which means this arm has good controllability.
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Fig. 1 Variable stiffness soft arm
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Fig. 2 Placement of the nylon ties
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Table 1 Size and performance of arm
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Fig. 4 Location relationships projection of arm
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Fig. 6 Diagram of experimental device
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Fig. 7 Schematic diagram of control system
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Fig. 8 Experiment results of tracking step signal
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