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Conveying the Feeling of Being Looked at by Responsive Robot Gaze
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to Interaction Partner

YUICHIRO YOSHIKAWA, 1t KAZUHIKO SHINOZAWA
HIroOsHI ISHIGURO, tt:ttt NORIHIRO HAGITAf
and TAKANORI MIYAMOTO!

In face-to-face communication, eyes play a central role, for example in directing attention
and regulating turn-taking. For this reason, it has been a central topic in several fields of
interaction study. Although many psychology findings have encouraged previous work in both
human-computer and human-robot interaction studies, so far there have been few explorations
on how to move the agent’s eye, including when to move it, for communication. Therefore, it
is this topic we address in this study. The impression a person forms from an interaction is
strongly influenced by the degree to which their partner’s gaze direction correlates with their
own. In this paper, we propose methods of controlling a robot’s gaze responsively to its part-
ner’s gaze and confirm the effect of this on the feeling of being looked at, which is considered
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to be the basis of conveying impressions using gaze in face-to-face interaction experiments.
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(a) Looking at a subject in front of it

(b) Looking at a subject in right-side

(c) Looking at the right object
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Fig.1 Samples of the robot face during looking at (a) a

subject who is in front of it, (b) a subject who looks
at it from right-side, and (c) the right object.
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Fig.2 Input to the gaze controller.
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Fig.3 Experimental setup for evaluating the impression

of reflexive eye.
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Table 1 The number of subjects for each condition.

condition male | female | total
100% staring 6 2 8
independent 6 9 15

following 5 4 9

averting 3 4 7
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Fig.4 Examples of the transition of gaze among the other’s
face and the objects on the table in (a) the following
condition, (b) the averting one, and (c) the indepen-
dent one.
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Table 2 Average and standard deviation of time for
staring at the other’s face in 60 [sec] interaction.

staring time by
subjects [sec]

condition staring time by

the robot [sec]

100% staring 59.0 + 1.1 47.5 £ 11.6
independent 41.9 £ 6.9 422+ 7.9
following 419 £ 6.7 45.7 £ 5.4
averting 18.0 £ 7.3 48.0 £ 8.4

(a) following (b) averting,

occurence

(%)

P I —— 1.0 2.0 3.0
(c) independent reaction time [sec]

occurence

t

1.0 20 3.0
reaction time [sec]

05 000000000000 (x)000000(b)000000
(c)0DO00D
Fig.5 Histogram of reaction time of the robot’s gaze in
each control law: (a) following, (b) averting, and
(c) independent.
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Fig.6 Score for the question, “did you feel being gazed
by the robot?”
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Fig.7 Score for the question, “did you feel being gazed
by the robot?” with respect to the reaction time to
subjects’ gaze shift in first 30 seconds of interaction.
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Table 3 Spearman’s correlation coefficient between the
score for the question, “did you feel being gazed
by the robot?” and the reaction time to subjects’
gaze shift during first and last 30 seconds of in-
teraction in independent group.

reaction time reaction time

in first 30 sec in last 30 sec

correlation coeff. —0.69 (**) —0.31
significance prob. 0.004 0.256
N 15 15
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Fig.8 Score for the question, “did you feel being gazed by
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the robot?” with respect to the modified conditions.
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Fig.9 A sample scene from this experiment, where the

subject sits across from the robot at a desk with
a die that has a white cross on it.
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Table 4 The number of subjects for each condition in the

experiment of a conversational scene.

Method Male Female Total
Following 5 6 11
Averting 3 4 7

Independent 4 5 9
100% staring 4 2 6
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Fig.10 The score for the question, “Did you feel being
looked at?”
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