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ABSTRACT

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.
We showed as the case dudies the smple sdf-sustained humanlike robust walking & running &
ingtantaneous turn NANBA of humanoid biped robot GENBE based on distributed control of physica
body in amartia art utilizing ingtability without ZMP (Zero Moment Point) control, which uses only smdl
active power with smple chaotic limit cycle utilizing ingtability, further developing into autonomous
shock avoidance during fdling 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- Modd- Plan- Act) framework. It is based on the development of human's dexterity or
proficient skillswith Subsumption Architecture (SA) by learning in thered world.
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Fig.1 Stabilizing behavior similar to ZMP control
(NRO1) seems not to become skillful.

(b) state 2
Fig.2 Stablllzmg behavior utilizing instability develops Fig.4 Fundamental States of NANBA Walking of
from baby walk into NANBA running of biped robot GENBE- No.4 with 10 freedom legs.

GENBE.
(a) State 1 I
H ) a fi
Front view Sideview Frontview Sideview
_ (b) State 2 _ (a) statel (b) state2
Fig.3 Fundamental States of NANBA Walking of Fig.5 Fundamental two states of 180 degrees NANBA
GENBE- No.2 with 6 freedom legs. TURN.
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(9)t=2.178 (h) t=2.343 (i) t=2.508 () t=2.673 (k) t = 2.838 ()t =3.003
Fig.6 Emergence of a simple self-sustained humanlike robust instantaneous NANBA TURN of humanoid
biped robot GENBE No.4. It turnsinstantaneously 180 degr ees per second.
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(a) t=0.68 s (b) t=1.12 (0) t=1.24 (d) t=1.36

(0) t=1.76 (h) t=1.88 (i) t=1.96 () t=3.04 (k) t=3.20 (ht=3.72s
Fig.7 Simple autonomous shock avoidance during falling down and instantaneous rising of biped
robot GENBE with Anti-ZM P based on distributed control of physical body in a martial art utilizing
instability - Part 2. It takes only 2.5 seconds.
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Fig.8 Avoidance (0.5 s) of M obile Robot 2004
against an approaching high speed ball during
sear ching for Red color.
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