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Tactile Sensor-doll Interaction with Context-aware Music Expressions

TOMOKO YONEZAWA,"2 BRIAN CLARKSON't and KENJI MASEftt

We present a sensor-doll capable of music expression as a sympathetic communication de-
vice. The doll has a computer and various sensors to recognize its own situation and the
activities of the user. It also has the internal “mind” states to reflect different situated con-
texts. The user’s multimodal interaction with the passive doll is translated into musical
expressions that depend on the state of mind of the doll. Finally we evaluate the effect of
music expression to the human communication using the tactile doll.
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Fig.1 Communication with stuffed-toy.
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Table 1 Interaction Level (IL): Internal states of doll.
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Fig.2 Transition model of Interaction Level.
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Fig.3 System configuration.
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Fig.4 Sensor-equipped stuffed toy.
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Fig.5 Diagram of data processing in sensor-doll.
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Fig.6 Example of sensor inputs and corresponding

output.
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Table 3 Music mapping for each Interaction Level.
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Fig.8 An example of histogram of input interval.
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Fig.9 Talking experiment with using doll.
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Table 4 Average of communication achievement feeling.

oo1 Player
oo doll | pian | no-d doll | pian | no-d
P — L 4.57 4.71 4.57 4.93 5.21 4.85
oooo 1.64 2.84 2.42 2.23 1.57 2.44
L— P 5.21 4.36 5.07 4.64 4.28 5.28
oooo 1.72 1.63 2.68 1.94 2.53 2.68
oo 2 Player
oo melo voic no-s melo voic no-s
P — L 5.07 4.38 5.07 4.92 4.57 4.85
oooo 2.53 1.76 2.07 1.61 1.80 1.98
L— P 5.29 5.31 5.43 4.93 4.14 4.5
oooo 1.45 0.73 1.96 1.15 2.13 2.73

pian: piano, melo: melody, voic: voice,

Listener

Listener

no_d: no_device, no_s: no_sound

05 000D0O00O0O0O00OO0OOD
Table 5 Average of subjective evaluation on

conversations.

0ood1 Player Listener
0o doll | pian | no.d | doll | pian | no_d
Oooo0oo00| 4.57 | 4.21 | 4.86 | 4.36 | 4.42 | 4.93
oooo 1.18 | 0.95 | 1.36 | 2.71 | 1.19 | 1.61
oooooo 3.85 | 3.29 | 4.64 | 3.93| 3.71 4.5
oooo 3.82 | 3.14 | 240 | 2.22 | 2.22 | 2.88
gooooo 4.64 | 4.42 | 5.21 5| 4.28 | 4.85
gooo 1.93| 1.95| 0.95 | 1.53 | 1.30 | 1.52
oo 2 Player Listener
oo melo | voic | no-s | melo | voic | no-s
Oooooo0O| 4.36 | 3.93 | 4.36 | 4.43 | 3.36 | 4.14
oooo 0.40 | 0.23 | 0.55 | 0.88 | 1.48 | 0.75
gooooo 4.5 | 4.14 | 4.79 | 4.28 | 3.36 | 4.07
gooo 1.37 | 1.51 | 1.72 | 1.14 | 1.48 | 1.92
oooooo 4.71 | 4.85 | 4.69 | 4.92 | 4.07 | 4.57
oooo 1.45 | 1.05 | 1.73 | 0.38 | 0.84 | 0.57
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