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Mechanism of Robustness of Humanoid Biped Robot GENBE who Runs
on the Ice and Snow Based on the Distributed Control of Physical Body in a Martial Art
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The previous paper proposed the research style and the development procedure for realization of a real intellectual robot. We call
this Human-Robotics, where robots and engineers should learn and develop in collaboration with each other in the real world on the
basis of the dexterity of nature, life and human. 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 and instantaneous turn. Instability makes the natural movement. We also investigated the approach for
breaking through the problems of the conventional robot with SMPA (Sense- Model- Plan- Act) framework in the real world,

developing to

the simple autonomous shock avoidance during falling down and instantaneous rising. This paper showed

experimentally the mechanism of robustness of humanoid biped robot GENBE who walks and runs everywhere even on the ice and

snow in the nature.
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Fig.1 Measured max operating angle vs. operating time
setting for objective operating angle of 90 degrees.
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Fig.3 Forward speed vs pitch speed of biped robot
GENBE No.4-2007.
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Fig.2 NANBA dash (36.5 cm/s, 6.58 steps/s) of GENBE No.4-2007. It takes only 0.3 seconds for 2 steps.

Fig4 Robustness of humanoid biped robot GENBE who runs on the ice and snow 9 steps during 1.50 seconds.
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