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Emergence of JIZAI Movement of Humanoid Biped Robot Based
on the Distributed Control of Physical Body in a Martial Art
(Going Up and Down the Stairs with Instability)

OF JIBZEEWELIR) HUERBHUBGEIXR) HO #EHFEIX)

Yoshihiko KAWAZOE, Saitama Institute of Technology, Fusaiji 1690, Fukaya-si, Saitama
Shintaro MORIYAMA, Saitama Institute of Technology
Jun TAGUCH]I, Saitama Institute of Technology

There is no robot around us in our society at the current stage and also there will be no robot in the future if we
define a robot as an machine working in the arena of offices, homes, and disaster sites, etc. outside the factories and also
continue the present conventional research and development (R&D) style in robot projects. We proposed the concept of
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 with Subsumption Architecture (SA) in the previous paper. We
showed as the case studies the simple self-sustained humanlike robust walking & running & instantaneous turn 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 shock avoidance during falling down owing to being pushed from
backside and instantaneous rising. Instability makes the natural movement. We also showed the case study of an
autonomous robot without SMPA (Sense- Model- Plan- Act) framework. In this paper, we realized the JIZAI movement
of humanoid biped robot based on the distributed control of physical body in a martial art going up and down the stairs

with instability.
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Fig.1 Forward speed vs pitch speed of NANBA dash of biped

robot GENBE No.2 with legs of 6 joints.
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Fig.2 Humanoid biped robot GENBE No.4.with legs of 10joints
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Fig.4 Going up the stairs of GENBE-No.4 with 10 freedom legs with instability (every 32/250s)
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Fig.5 Six states of GENBE-No.4 with 10 freedom legs for going down the stairs with instability
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Fig.6 Going down the stairs of GENBE-No.4 with 10 freedom legs with instability (every 32/250s)
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