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Optimal design of a limit cycle walker under the push-off actuation
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ARTICLE INFORMATION ABSTRACT

Passive limit cycle walking is a special type of walking happening on a flat and slight downhill surface,

without any energy injection and control, and in a cyclic manner. Compensation of energy lost through
every heel strike by gravity effect, creates the cyclic behavior for the walking. The main advantage of
this type of walking is getting higher efficiency, leading researchers to extend their studies in order to
make passive dynamic based walkers. These bipeds can walk on level ground surface with little energy
injection, instead of the gravity effect. This fact describes the standpoint of this article. In this research,
with impulsive push-off actuation in hand and developing the related models, the walking of an actuated
planar parametric model on level ground surface is simulated. Also, the stability (with respect to the
area of basin of attraction) and gait length have been analyzed by changing design parameters such as
actuator’s location and foot shape. The results of this investigation indicate increase in relative stability
and gait length for a larger foot’s radius and of symmetrical shape.
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Fig. 1 Some of the walkers equipped with push-off actuation
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Fig. 3 The foot and its related components
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Fig. 4 The stages of a step. a) The stance leg position just before the
separation from the surface, b) Impulse apply from the foot into the
earth with the help of actuator, ¢) Foot contraction in order not to occur
footscuffing, d) Swing leg’s arrival to the end of the gait, e) Foot’s
opening and getting fix by the actuator before it’s arrival to the earth, f)
Switching in the leg’s state from swing leg to stance one and keeping
on to the end of next gait
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