oooooobooooboooboog .

ooo*,oooo*h,oooo 2

Learning of Jumping Motion with Muscloskeletal Robot

Kei KAKITANI*?, Ryuma NITYAMA and Yasuo KUNIYOSHI

*3 The University of Tokyo, Graduate School of Information Science and Technology
Eng. 2nd bldg. , 7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-8656, JAPAN

Learning Multi-DOF motion is a challenging task. With previous learning algorithm, the
number of required trials has been too large for real robot. Recently we proposed a new method
called “Exploration of Virtual Goal Switching Pattern” which is a quick method to discover semi-
optimal solution. In the present paper, we propose ‘“Muscle Command Switching Pattern”, which
is an extension of our previous method for use with musculoskeletal robots. We describe a series
of jumping motion learning experiments with a musculoskeletal robot called “Mowgli2”. The result
shows that vertical jumping motion is acquired with only 100 trials (about 25 minutes).

Key Words : Motion Learning, Muscloskeletal Robot, Jumping Motion, Dynamic Multi-DOF Motion,

Muscle Command Switching Pattern
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Fig. 1 Virtual Goal Switching Pattern.
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Fig. 2 Muscle Command Switching Pattern.
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Fig. 3 Musculoskeletal robot : Mowgli2.
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@B : mono-articular muscle
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Fig. 4 Muscles, joints, and link length of Mowgli2.
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t=0.10 [s] t=0.20 [s]

Snapshot of acquired jumping motion (1st exploration, 97th trial).
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Fig. 5 Learning curve of each exploration.
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Fig. 7 Histogram of evaluation values (jump height) of
random trials (random 100 trials of 1st and 2nd

exploration).
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