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The adoption of Humanoid Robots into various fields is desired. However,
conventional motion control methods based on trajectory planning have limitations in performing the
same motion as skilled humans. In first, to make sure of key features in skillfull human®s motions
observation and measurement for those real motions are carried out. Then the goal of this research
is to generate natural and smooth movements utlizing the zero dynamics that arise as a result of
output zeroing control where the feature of dexterous human motion is controlled explicitly. In this

research three specific skillful motions are seleected; Hula hooping, which involves complex
constraints; trampoline jumping, which involves interaction with the external environment; and
rolling balance, which involves an unstable rolling motion. Through the measurement experiments of
these movements the analysis of those motions is achieved and the realization of rolling balance is
accomplished by mechanical robotic system.
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