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Imitation Learning Method for unsegmented motion using
Hierarchical Dirichlet Process Hidden Markov Model

«T. Taniguchi, K. Hamahata (Ritsumeikan University)and N. Iwahashi (NICT)

Abstract— Natural unsegmented human motion data contains various types of elemental motions. When
an observer imitates a type of motion from such data, the learner has to segment and extract a unit motion
from the data. To achieve this, ergodic hidden Markov model is often use to model the unsegmented human
motion. However, to set a proper number of hidden states is difficult in order to model unseen various types
of motions. In addition to that, EM algorithm which is usually used to estimate ergodic hidden Markov
model’s parameters is tend to easily caught to local minima. To overcome these problems, we utilize sticky
hierarchical Dirichlet process hidden Markov model which is a type of a nonparametric Bayese model. An

experiment is performed to evaluate its capability.

Key Words: unsegmented human motion, imitation learning, nonparametric Bayse model, sticky hierar-
chical Dirichlet process hidden Markov model (sHDP-HMM), ergodic HMM
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Fig. 1: Graphical model of Dirichlet Process Mixture
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Fig. 2: Graphical model of (top) HDP-HMM and
(bottom) sticky HDP-HMM
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Fig. 3: Motion capture
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