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Mechanism of Robustness of Humanoid Biped Robot GENBE with NANBA-WAIking
and NANBA-Running Based on the Distributed Control of Physical Body

IE JIBIZEE (BHETX) FERAMETIX)

Yoshihiko KAWAZOE, Saitama Institute of Technology, Fusaiji 1690, Fukaya-si, Saitama
Yoshiaki IKURA, Saitama Institute of Technology

In the previous paper, we realized the simple self-sustained humanlike robust walking & running NANBA of humanoid biped
robot GENBE based on distributed control of physical body in a martial art utilizing instability without ZMP (Zero Moment Point)
control, which uses only small active power with simple chaotic limit cycle utilizing instability, further developing into autonomous
walking, running, instantaneous turn and the simple autonomous shock avoidance during falling down and instantaneous rising up.
Instability makes the natural movement. This paper made clear experimentally by using high-speed video camera the mechanism of
robustness of humanoid biped robot GENBE who walks and runs everywhere even on the ice and snow.

Key Words: Robotics, Humanoid Biped Robot, Robustness, Limit Cycle, Instability, NANBA Walk, NANBA Run,
Martial Art, Nonlinear Control
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Fig.4 Humanoid biped robot GENBE No.4.with legs of 10joints.
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Fig.5 Measured operaring characteristics vs. operating time
setting for objective operating angle of 90 degrees.
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Fig.6 NANBA walking & running of Yoshinori KOHNO
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Fig.7 NANBA dash of biped robot GENBE No.4-2007.
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Fig.18 Robustness of humanoid biped robot GENBE who walks and runs everywhere.
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Fig.19 Emergence of simple self-sustained humanlike robust quick stops of humanoid biped robot GENBE No.5-2006 for abrupt disturbance
during NANBA walking. It stops quickly during walking in 0.8 seconds (every 5/30 frames).
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Fig.20 Emergence of simple self-sustained humanlike robust quick stops and instantaneous turns of humanoid biped robot GENBE
No.5-2006 for abrupt disturbance during NANBA walking. (every 5/30 frames).
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