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Construction of Proto-Symbol Space in which stored Motion Pattern
by Continuous HMMs adopted Topological Structure
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We have proposed the mimesis model, which abstracts motion patterns into Proto-Symbols by Hidden Markov
Models, integrate motion recognition and generation processes as a single model. This model can recognize a
time-series motion pattern as a discrete proto-symbol representation, and generate the motion by the abstracted
proto-symbol. To say generally, symbols have an aspect that symbol manipulation in abstracted representation
realizes the information processing of real patterns. In other words, the relation between each symbol represents
the relation between each pattern. Conventional mimesis model could not represent the relation between each
proto-symbol. Therefore, we propose an extended model which can express the similarity and relation between
each symbol using geometric manipulation. By the proposed method, we have confirmed that the geometric
manipulation realize generation and recognition of novel motion pattern.
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0 1: A conventional model (left) and a proposed model
(right)
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O 1: Result of & logp(y|\) for each motion and HMM
A

dance kick | squat | swing walk

Y

dance | 15.00 | -3978 | -4501 -5471 -6736
kick | -4526 | 13.41 | -2901 -4985 -4312
squat | -6624 | -3239 7.05 -8278 -2021
swing | -8810 | -7762 | -9339 18.86 | -13469
walk | -8573 | -4498 | -1021 | -10944 5.49
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O 2: Comaprison between each generated motion with sev-
eral conditions
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O 3: Original performance (a):walk (b):stretch (c):kick
(d):squat (e):throw (f):stoop
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O 4: A result of proto-symbol space construction
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O 5: A recognition result of novel motions
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O 6: Generated motions from mixed HMM
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(c)

O 7: Generated motions on a humanoid robot (a):walk
(b):walk+kick (c):kick
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