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A Study of a Bi-articular Driven Robot using a Double-acting Pneumatic-Cylinder for Development

O MEAf#oL bR TERY)
Atsushi UMEMURA, Kitami Institute of Technology

Abstract: The rapidly changing size and form of developing animals demand that the innervation of targets continue to
adjust throughout ontogeny. Neural activity can alter the connections between nerve cells and their targets. Although none
of the experiments in this study ruled out an activity-independent chemical signal operating between the nerve and muscle,
they showed unambiguously that the level of activity of muscle fiber served to regulate many of its properties. In general
the absence of activity affects neurons the same way that denervation or paralysis induced by local anesthesia affects the
properties of muscle fibers. The human lower extremity can be simplified into three antagonistic pairs of muscles: the hip
mono-articular muscles, knee mono-articular muscles, and hamstring and rectus femoris bi-articular muscles. This paper
reports the activation of three antagonistic pairs according to the direction of load using imitated three pair muscle function

by three double-acting pneumatic-cylinders.
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Fig. 1 The leg robot with three pair antagonistic driven
double-acting pneumatic-cylinder
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Fig. 2 The antagonistic driven double-acting
pneumatic-cylinder.
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Fig. 3 Experimental equipment



Table 1 Main instruments.
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(c)

Knee mono-articular muscles

Fig. 4 Experiment results
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