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Design of a Pneumatic Actuator Driven Parallel Link Mechanism for Trans-Humeral Prostheses
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Abstract: Recently, research efforts have led to trans-humeral prosthesis with the following characteristics: they are more
or less anthropomorphic, basically supported by metal frames, and driven by electric motors. However, most of them are
not suitable for use in daily life: they are heavy and difficult to wear, thus reducing portability. Also, they lack
backdrivability, which is important for safe use. In order to overcome these problems our research group is developing a
new lightweight trans-humeral prosthesis that could be easily fitted and carried by amputees and would have good
functionality for use in daily life. For this purpose, we proposed a trans-humeral prosthesis that uses small pneumatic
actuators driven by a small portable air compressor in a parallel configuration. The problem of using this kind of
mechanis m is that it causes the workspace of the prosthesis to be small. This is why in this study we aimed to improve the
workspace of the prosthesis by using a non-rigid backbone for each of the links. We compared the size of the workspace
for backbones with different elastic property. The results showed the potential of obtaining a broader workspace for our

trans-humeral prosthesis.
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Fig. 2 The structure of the Arm
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Fig 3 The moving prosthesis
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Fig 4 The Backbone model
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Fig 5 The geometric model
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