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We have been developing a framework to symbolize motion patterns and to link the motion symbol to language.
Our previous framework is based on motion data represented by a sequence of joint angles. This paper proposes an
extension of motion symbol to muscle tensions. This approach makes it possible to robots to estimate somatosensor
from observation and to understand it in the form of language. The experiments demonstrates the validity of our
framework, and shows that dissimilarity between motion symbols based on muscle tensions becomes larger than

that based on joint angles.
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[Motion is interpreted as a sentence]

O 1: Sets of words are generated from a motion symbol
based on a conditional probability of a word given the mo-
tion symbol. Sentences are generated from the set of words
based on transition probability of words. The sentence
with the largest likelihood of sentence being generated is
searched. Thus, the motion is converted to the sentence.
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O 2: Observations of human whole body motion are under-
stood in sentences.

4. 0000

oobooooobooos4b0ooooobbooooooon
00000000000000001600 EMGOOODOODO
goooboooboooooooobooooooooooooo
gooooobooodo 1iouooobooooooooa
ooooooob 1oooooooooooooood HMM
gboooooooocoooesbooboooooooboooboon
gooooooooooobooooooooobooooooon
goboooobooobobooooooboooooooooao

O20000000000C00000O0O0COOODOO
obooooooboooooocoooboooooo 3o
oooooboooooooooooobooooooooooo
oooobooooooooboooobooooobooocooooon
cooooboboooooobooooobobooooobbooono
coooooooooobOOooobooOobOOoOoboOoOoOooooo
gbooooooobooooooobooooono

0000000000000 Kullback Leibler 0000 O
gbooooooboooboooooobooo3gboooooan
gboooobooboooooooboo3uoooooooooon
coooooooooooobobobbobOodrig3oooon
gooooboooooooooooboooooobooooon
gobooooboooooboo1000 2000 30000
obooooooooo.ai4, 0.116, 0114000000000
oooooooooooo egMMUOO0O000000O0DOO
gbooooooboooooo3boooooooboooog
goboodooboo 10002000 3000000000
goooo0.05 010,0030000000000000000
goooobooooooooooboobooooooooobooooo
oooooobooooboooooooooboooooooooo
ooooooooooobooboooooboooboooo

0 3: Motion symbols are located in a multidimensional
space.
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