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This thesis proposes a robot motion desigh method based on data mapping satisfying dynamical constraints. In
this method, a motion transformation between different dynamical systems is proposed, and is utilized in a robot
motion generation. However, a robot motion is generated according to a vector field which is formed from a
body, an environment and a controller. Therefore, these elements have to be treated simultaneously in the robot
motion generation. An autonomous control system based on orbital attractor gives an appropriate model of
motion, and forms the vector field, which attracts a state vector to a target motion pattern, in a state-space.
However, to design the autonomous control system, it is necessary to obtain the feasible target motion pattern,
which is used to design the vector field. To obtain the feasible target motion pattern, a human motion data is
measured by a motion capture system, and it is transformed to the robot motion data which satisfies the
dynamical constraints. The thesis proposes 2 methods as follows. (i) First method is a vector field
transformation. 2 different dynamical systems are uniformed each other by using a non-linear state-space
mapping, and the vector field which is obtained from an existing controller is transformed to other vector field
which is utilized to generate a new robot motion. (ii) Second method is a motion pattern transformation. The
human motion data is transformed to the feasible robot motion data satisfying the dynamical constraints. The
design parameters are trajectories of motion (angle, angular velocity, etc.) and input (force, torque, etc.). These
are optimized to satisfy given motion requirements which contain ‘motion conditions’, ‘dynamical consistency
i.e. satisfaction of dynamic equation and constraints of contact force’, ‘limitations of design parameters’. To
verify the effectiveness of the proposed method, motions of tap dancing robots and a moon-walk motion of a
planar bipedal robot are obtained. As the result of experiments and calculations, these obtained motions satisfied

the given motion requirements.
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