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Stochastic Segmentation, Proto-Symbol Coding and Clustering of Motion Patterns
and Their Application to Signifiant Communication between Man and Humanoid Robot
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Fig.2 Overview of mimesis model
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Fig.3 Segmentation result for a sequence of
captured motion data. “HMM” indicates
the boundary for a motion pattern. The
number following “HMM” represents the
motion recognition result by using acquired

proto symbols.

G)

Fig.4 Motion data generated by each proto symbol.
(A)-(G) respectively show the motion patterns
“right kick” , “left kick” , “right punch” ,
“left punch” , “back the right leg” ,
“back the left leg” and “bend”
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Fig.5 Proto symbol space constructed based
on physical weights. The proto symbols with
the same label are located closed to one

another. The cluster structure can be found.
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Fig.6 Relationship between the physical
weights and motion patterns. (A)-(M) are
indices for “body” , “left shoulder” ,
“left elbow” , “left hand” , “right shoulder”
“right elbow” , “right hand” , “left hip”
“left knee” , “left ankle” , “right hip” ,
“right knee” and “right ankle” respectively

Input of sequences of words such as

(B) combined motion pattern

Fig.7 Generated motion patterns by mixing

(A) the proto symbol of “walk” with the proto
symbol of “right a right hand” and

(B) the proto symbol of “walk” with the proto
symbol of “applaud”
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Group 2

Fig.8 Some capture data are picked up from

“left_swing

run” or “diving stand_up throw_pose standing”
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Fig.9 Mimetic communication model with proto symbols in the lower layer and meta
proto symbols in the upper layer. The short cut between the recognition output and input

generation in the meta proto symbols leads to simplest embodied communication.

abatadala

T B O T O

10

I RIS ¥

(11) (12) (13) (14) (15)

s A28 14 303!

(16) a7 (18) (19) (20)

AR 1R:2R2 %]

21) (22) (23) (24) (25)

FIRIAR IR AR

(26) 27) (28) (29) (30)

Fig.10 Virtual fighting between a humanoid robot and its partner. The robot bends against
the partner’s punch and then give a punch. The robot also protect with the leg against the

partner’s kick and the give a kick to the partner.

Fig.11 Experimental result for interaction between a real humanoid robot and its partner.
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