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Stabilization of the biped walker with pneumatic muscle actuator

*Takashi TAKUMA (Osaka Univ.), Koh HOSODA, Minoru ASADA (Osaka Univ., Handai FRC)

Abstract— A McKibben artificial muscle, a kind of pneumatic actuators, is expected to used as an actuator
of the humanoid for more dynamic motion because of its efficiency such as its springy nature and light weight.
However, a control of the actuator is difficult because the actuator has complex nonlineality. In this paper,
we build biped walker with the actuators, and we propose a control law to walk more stably. We then have
an experiment to evaluate proposed control by real biped walker we build.
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Fig.1 Self-contained biped walker. It has (a)a micro
computer H8, (b)two CO2 bottles as air supply,
(c)on/off valves, and (d)a switch attached on the
foot sole
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Fig.2 Walking pattern and controller
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S(k)=S(k—1)— K(T(k—-1)-T(k-2)) (1)
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Fig.3 Step down task : the robot starts to walk at
(A), steps down at (B), and task is in succeed
when the robot reaches a point (C).

Fig.4 The result of walking with the control when
the robot walks over the 4[mm)] difference in level
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