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JIZAI Movement and Walking that Doesn't Sumble and Doesn't Fall Down Easily
Based on Distributed Control of Physical Body of Humanoid Biped Robot GENBE
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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 physica body in a martial art, which uses only small
active power with simple chagtic 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 introduced the walking and running that doesn't stumble and doesn't
fall down easily based on the the robust JIZAI movement of humanoid biped robot.
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() © Fig.5 States of NANBA Walk and Run of biped robot GENBE
Fig.4 NANBA walk and NANBA run presented by Y. KOHNO. No.4-2007.
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Fig.3 Robust instantaneous NANBA side-step of humanoid biped robot GENBE No.4-2 utilizing instability, which uses only small active
power. Right side step using instability without kick of ground. (250 fps)
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Fig.6 State transition from State 2 (Statically stable) to State 3 (Statically unstable), falling down to the ground.
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@ Fig.7 Biped robot movement based on state transions with
10 Operating Time ( Speed) : 10 (250 fps).
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(@) Nearly State 1 (t=0.20s) (b) Nearly State 2 (t=0.309) (c) Nearly State 3 (t=0.485) (d ) Nearly State 4 (t=0.665)
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Fig.8 Biped robot movement based on state transions with

Operating Time ( Speed) : 7 (250 fps). Fig.9 Biped robot movement based on state transions with
Operating Time ( Speed): 3- 4 (250 fps).
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Fig.10 Robustness of humanoid biped robot GENBE who walks and runs even on the ice and snow.
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Fig.11 Stumbling and falling down behavior of humanoid biped robot when the toes were caught on the floor with frictional rough carpet.
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Fig.12 Robustness of humanoid biped robot GENBE who walks and runs everywhere.
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Fig.13 Walking behavior that is easy to stumble and fall down
because the toes are caught on the floor with frictional rough
surface.
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Fig.14 Walking behavior that doesn't stumble and doesn't fall down
easily because the toes are difficult to catch on the floor with
frictional rough surface.
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Fig.15 Proposed two states of NANBA Volley of GENBE-No.4
with 10 freedom degrees legs.
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Fig.16 Proposed two states for robust instantaneous NANBA
backhand-stroke of humanoid biped robot GENBE utilizing
instability, which uses only small active power. (250 fps)
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12 Fig.17 Proposed fundamental two states of NANBA Forehand
strokes (Proto-typel).
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