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High-speed Throwing Motion Based on Wave Propagation
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The speed of recent robotic manipulation is very slow although a mechanical system excels in the speed of motion
fundamentally. On the other hand various inventions which contribute to fast movement are reported in human motion. For
instance, in human throwing motion we can observe the movement called "kinetic chain” which enables to propagate kinetic
energy. Based on this motion, a throwing strategy focused on the superposition of wave patterns is proposed in order to
achieve high-speed robot motion. The evaluation on contact modeling for control of a target is also analyzed.
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Fig. 1.1 Throwing motion using a hand-arm system
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Fig. 2.1  Wave pattern
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Fig. 2.2  Modification of velocity
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Fig. 2.3  Modification of torque
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Fig. 2.4  Sequence of pictures
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Fig. 3.1  Rolling model
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Fig. 3.2  Simulation Setting
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Fig. 3.3  Shift in ball state for angular velocity
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Fig. 3.4  Shift in ball state for accerelation
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