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Artificial neural networks for feedback control of

Human elbow hydraulic prosthesis
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2. The elbow prosthetic device

The architecture of the hydraulic prosthesis developed by the
research group of Polytechnic of Bari is schematized in Fig. 1.
The prosthesis concept is based on the replica of human articula-
tions: the mechanism implements a cable transmission in order to
mimic human body tendons and is based on a parallel mechanism,
with the aim of maintaining coupled movements of flexion/
extension and pronation/supination, so as to optimize the actua-
tors' power consumption. In Fig. 1 a 3D kinematics scheme of the
mechanism is shown: the upper and lower hinges allow respec-
tively the flexion/extension and the pronation/supination move-
ments. The two wished forearm Degrees Of Freedom (DOFs) are
directly actuated by the coordinated motion of two hydraulic
double effect cylinders. One more (rear) cylinder is equipped, as
shown in Fig. 1, with a collaborative function during flexion
movements. In this paper the device is considered actuated just
by the two principal cylinders. A tendon-based transmission is set,
to transmit the motion to the platform, to give stiffness to the
mechanism in all directions during motion, and to take advantage
of the third cylinder, as described in [6] in more detail.
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