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Interaction between Humans and Puppets: Humanoid Robot Design using Empirical
mode decomposition and Deep learning
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In Ningyo Joruri (puppet theater), the puppeteers use an unparalleled method

to manipulate one puppet, and their movements have been praised as the most beautiful emotional
expressions in the world. This is made possible by the use of a traditional performing technique in
which the puppeteers perform the story to synchronize a Japanese musical form called Gidayu-bushi
(Gidayu and Shamisen). In this study, we proposed a method for analyzing emotional expressions in
the frequency domain from the viewpoint of Jo-Ha-Kyu that are considered important in this technique
using the Hilbert-Huang transform. We also developed a robot motion generation framework that
adopts the extracted features as training data for deep learning. Furthermore, we were able to apply
the method developed in this study for interdisciplinary fusion and contribute to nonlinear
problems in different fields.
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RNN: Recurrent Neural Network
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MEMD: multivariate empirical mode decomposition
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(a) the original key-frame robot motion (b) the edited realistic robot motion
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