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Jumping and Landing Control for the Acrobot utilizing Zero Dynamics

xYasuyuki Kataoka, Shigeki Nakaura, and Mitsuji Sampei
(Tokyo Institute of Technology)

Abstract— This paper proposes control strategy to realize jumping and landing motion for the Acrobot.
The first link of the Acrobot is supposed as an upper body of human, and second link as a lower body. Note
that this system is not only an underactuated but also a variable constraint system. The proposed control
strategy for this nonlinear system is based on output zeroing control. First, the desired motion is divided
into 5 phases. Then, output function is selected respectively based on intuition. Although the behavior of
zero dynamics differs in each phase, simulation shows that desired motion is attained with utilizing zero
dynamics. Finally, the experimental result shows that desired jumping motion was realized.

Key Words: nonlinear control, underactuated system, variable constraint, zero dynamics, Acrobot
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