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Abstract In this paper, we propose a method to realize smooth communication in speech interaction between a
user and a robot. Our method is based on subtle expression by a robot that blinks a small LED attached to its
chest. In experiments, participants played a last and first game. We analyzed the number of their speech-repairs
and impression forcommunication and the robot, and obtained promising results.
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Fig.1 Operational interface
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Fig.2 RS Media and the embedded position of the LED
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Table 1 Rules of the last and first game.
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Table 2 The number of user utterances
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Table 3 Evaluated adjective pairs for the impression

on the game and the results
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Table 4 The results of factor analysis for the impression

on the game (varimax rotation, factor loading matrix)

od noooo [ERERE]
oo0I1|001II|oo0 I
oo 0.90 0.13 0.12 0.83
ooa 0.77 0.27 0.29 0.75
goooo 0.69 0.48 -0.06 0.71
oooooo 0.44 0.34 0.38 0.28
ood 0.02 0.81 0.52 0.67
ooooo 0.64 0.69 -0.10 0.90
ooooo 0.40 0.68 0.21 0.60
goooooo | 0.44 0.48 0.42 0.92
ood 0.25 0.42 -0.21 0.59
ood -0.04 | -0.09 0.88 0.46
goooooo 0.29 0.20 0.68 0.79
oooooo 27.06 | 22.69 18.41

05 00000oooooooooooo

Table 5 The factor scores of the impression on the game
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Table 6 The amount of time that participants reported

they spent waiting for the robot’s answer
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Table 7 Evaluated adjective pairs for the impression

on the robot and the results
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Table 8 The results of factor analysis for the impression

on the robot (varimax rotation, factor loading matrix)

od noooo ooo
oo0I1|001I1|oo0 III
ooao 0.95| -0.32 -0.07 1.00
oooooo 0.79 0.27 0.28 0.78
oood 0.73 | -0.05 0.19 0.58
goooooo 0.26 0.74 -0.10 0.63
oooooo -0.38 0.65 0.08 0.58
oooo 0.04 0.44 0.31 0.29
oooo 0.30 | -0.20 0.78 0.74
ooooo 0.22 | -0.05 0.78 0.66
ooooo -0.58 0.15 0.62 0.74
oood 0.28 | -0.92 0.13 0.95
oooo 0.07| -0.13 -0.64 0.43
oooooo 25.86 | 20.77 20.46

09 00D0O0O0000000DODOO0OD0D

Table 9 The factor scores of the impression on the robot
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