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Effectiveness of Gaze-communicative Interaction between Human and Stuffed-toy Robot
Corresponding to User’s Gaze

Tomoko YONEZAWA', Hirotake YAMAZOE', Akira UTSUMI, and Shinji ABE'

T ATR Intelligent Robotics and Communication Labs. Hikaridai 2-2-2, Seika-cho, Kyoto 619-0288 Japan

E-mail: {{yone,yamazoe,utsumi,sabe}@Qatr.jp

Abstract This paper introduces a gaze-communicative system for a human and a stuffed-toy robot with both be-
haviors of joint attention and eye-contact reactions. These behaviors are corresponding to the user’s gaze which is
estimated by ambient gaze-tracking. For free and natural interaction, we adopted our remote gaze-tracking method
based on 3D eye-balls models. From demonstration experiments, we confirmed that i) joint attention draws the user’s
interest along with the user-guessed interest of the robot, ii) “eye contact” brings the user a favorable feeling for the
robot, and iii) this feeling is enhanced when “eye contact” is used in combination with “joint attention.”

Key words Stuffed-toy Robot, Gazing behavior, Joint Attention, Eye-contact, Gaze-communication
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Fig.3 Results of Gaze-tracking
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Table 1 Analyses of Interest
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Table 2 Total Gazing Duration of Subjects by Each Direction
LM oM SR
average (stdev) | 25.45 (7.255) 16.05 (7.06) 17.49 (5.41)
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Fig.5 Relation of Robot’s and Subject’s Gaze
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Table 3 Summaries of Gaze-switching and x2 Test

switch to | total | same(prd.) else(prd.) % P
LM “v> 191 | 127(95.5)  64(95.5) 20.8 < .01
OM “a” 157 87(52.3) 70(104.7) 34.4 < .01
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Table 4 Analyses of Liking and Naturalness with Eye-contact Re-
action
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Table 5 Analyses of Liking and Naturalness with Joint Attention
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Table 6 Analyses of Liking and Naturalness with Combined Gazing-
reactions
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