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WFZERC R OMEEE (F3L) : We clarified that emergence and satisfaction of constraints based
on the real time information about body and environment are essential for the control
system of walking and arm reaching movements in unpredictably changing environment. The
proposed control mechanisms are vitally important for designing systems to work flexibly
in the real world.
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Fig. 1 Bipedal walking model.
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Fig, 2 Simulation result. 20kg weight is added 1o the waist
during a walk.
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Fig. 3 An impedance map of the body for reaching move-

ment.
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Fig. 4 Three-joint arm model. A: Definition of local vector
for joint ¢ and its residual vector. B: Definition of coupling
term relating joint j and joint 4.
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Fig. 6 Simulation result of the posture controller. External
force (LON) was added to the hand. As a resalt. model
was able to change own posture to the analyvtically optimal
posture. The stick figure was traced every 1.0 second.
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Fig. 8 Typical reaching movements during the visual rotation task.
The visual rotation angle (VRA) is 0 degree in pre- and post-sessions,
and one of 0, *=45, +90, =135, or 180 degree during training
sessions. In this figure, panels show only the results when VRA = 45
degree. Top, trajectory of the hand-end; Bottom, velocity profile of
the hand-end.
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Fig. 9 The robot system  with  2-joints-G-muscles.
A:Overview, B: Block diagram ol the control system,
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Fig. 10 Modulation of joint impedance due to co-contrac-
fion.
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