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Analyses of Jumping Motion of Humanoid Robot Using Arms’ Swinging
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The objective of this research is to analyze humanoid’s jumping and landing motions on a view point of arms’ dynamical

coupling for jumping. Humans use arms’ swing to walk

run effectively and to jump highly by swinging arms up.

Therefore, we deemed that humanoid robot can jump effectively by using dynamical coupling of arms. So, we focused on
human’s vertical jump, and gave input to arms in such a way as to swing arms similar to humans, and compared the jumping
motion with arms’ swinging motion and the ones without that. The results show what conditions causes the jumping be

higher.
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Fig. 1 Definition of links, joints and joint’s angles
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Fig. 6 Force and torque acting on supporting foot
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Table 1 Jumping height and time of getting off the ground

tq [sec] Jumping height [m] | Time of getting off [sec]
No swinging 0.330 0.132
0.00 0.375 0.141
0.02 0.347 0.138
0.04 0.320 0.135
0.06 0.313 0.135
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Fig. 9 Normal force to supporting foot
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