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In this study, the dynamic features of robotic arms around the singular
configurations were investigated by theoretical analysis, numerical simulations and hardware
experiments. For two-link arms, we analyzed the change in dynamic manipulability with link lengths,
and found that utilizing singular configurations is advantageous in achieving dynamic tasks of
moving heavy objects, and that the advantage tends to be greater when the forearm is longer than the

upper arm. For a legged robot under microgravity, it was verified by numerical simulations that an
efficient jumping motion is possible by using an impact force between the end-effector and the
ground surface.
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