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Effect of Distance and Timing on Impression
in Conversation between Human and Robot

Kensaku NAMERA

The purpose of this study is to clarify the effect of distance between human and robot and pause duration in
human-robot interaction. We estimated the effect of them to realize human-robot communication using a ques-
tionnaire method. The result showed that not only pause duration but also distance effects the change in the im-
pression. In addition, these are not independent factors and they give the influence each other. These results
show that we evaluate the impression from the combination of two or more factors.

Key Words: communication robot, pause duration, distance, impression
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- Table 2 Result of the test of simple main effect
conversable

. distance 600msec 0.3768
’ 900msec | 0.0013 ***
1200msec 0.0097 **
& ——40-G00 switching ~ 40cm 0.0000 ****
~B—40-000 pause 70cm 0.0000 ****
4 e 40-1200 210cm 0.0000 ****
——=70-600 friendly
—H=70-900 distance 600msec 0.0618 +
TeTo=00 900msec 0.0471 *
2107600 1200msec | 0.0047 ***
. switching ~ 40cm 0.0000 ****
S pause 70cm 0.0000 ****
. 210cm 0.0014 ***
R genial
\j-’-)\ distance 600msec 0.2886
900msec | 0.0095 **
Fig. 9 Result of question Lo 1200msec 0.0121°*
switching ~ 40cm 0.0000 ****
pause 70cm 0.0000 ****
210cm 0.0000 ****
approachable
distance 600msec 0.0061 **
Table 1 Result of ANOVA 900msec | 0.0029 ***
1200msec 0.0008 ****
Main effect switching ~ 40cm 0.0000 ****
pause 70cm 0.0000 ****
distance switching pause interaction 210cm 0.000] *#*%*
conversable | 0.0393 * 0.0000 0.0030 *** positive
friendly 0.0336 * 0.0000 ***x* 0.0090 ** distance 600msec 0.1415
affable 0.4198 0.0000 **x 0.0033 *** 900msec 0.0356 *
) 1200msec 0.0009 ****
genial 0.0300 * 0.0000 **** 0.0216 * switching 40em 0.0000 **%*
approachable [ 0.0003 *#** 0.0000 **** 0.0158 * pause 70cm 0.0000 ****
positive 0.0061 ** 0.0000 ***x* 0.0161 * 210cm 0.0000 ****
calm 0.0001 **** 0.0000 **** 0.0489 * calm
sincere | 0.0001 *#xx 0.0000 **# 0.0310 * distance  600msec | 0.0202*
900msec 0.0003 ****
faithful 0.555 0.0000 **%** 0.0184 * 1200msec 0.0202 *
polite 0.0224 * 0.0000 **** 0.0404 * switching 40cm 0.0000 **%**
+p<.10, * p<.05, ** p<.01, *** p<.005, **** p<.001 pause 70cm 0.0000 ****
210cm 0.0934 +
sincere
distance 600msec 0.0012 ***
900msec 0.0000 ****
1200msec 0.0183 *
switching ~ 40cm 0.0000 ****
pause 70cm 0.0000 ****
210cm 0.0000 ****
polite
distance 600msec 0.1027
900msec 0.1452
1200msec 0.0040 ***
switching ~ 40cm 0.0000 ****
pause 70cm 0.0000 ****
210cm 0.0001 ****

+p<.10, * p<.05, ** p<.01, #** p< 005, **** p< 001



Table 3 Result of the test of multiple comparisons

conversable
40-900 40-1200 70-600 210-600
40-600 ns s 40-600 - -
40-900 - s 70-600 - -
70-900 70-1200 70-900 210-900
70-600 ns s 40-900 ns ns
70-900 - s 70-900 - s
210-900  210-1200 70-1200  210-1200
210-600 ns s 40-1200 ns s
210-900 - s 70-1200 - ns
friendly
40-900 40-1200 70-600 210-600
40-600 ns s 40-600 - -
40-900 - s 70-600 - -
70-900 70-1200 70-900 210-900
70-600 ns s 40-900 ns ns
70-900 - s 70-900 - ns
210-900  210-1200 70-1200  210-1200
210-600 ns s 40-1200 ns s
210-900 - s 70-1200 - s
genial
40-900 40-1200 70-600 210-600
40-600 ns s 40-600 - -
40-900 - s 70-600 - -
70-900 70-1200 70-900 210-900
70-600 s s 40-900 s ns
70-900 - s 70-900 - s
210-900  210-1200 70-1200  210-1200
210-600 ns s 40-1200 ns s
210-900 - s 70-1200 - ns
approachable
40-900 40-1200 70-600 210-600
40-600 ns s 40-600 - -
40-900 - s 70-600 - -
70-900 70-1200 70-900 210-900
70-600 ns s 40-900 s ns
70-900 - s 70-900 - s
210-900  210-1200 70-1200  210-1200
210-600 ns s 40-1200 ns s
210-900 - s 70-1200 - s

positive
40-900 40-1200
40-600 ns s
40-900 - s
70-900 70-1200
70-600 ns s
70-900 - s
210-900  210-1200
210-600 ns s
210-900 - s
calm
40-900 40-1200
40-600 ns N
40-900 - s
70-900 70-1200
70-600 s s
70-900 - s
210-900  210-1200
210-600 - -
210-900 - -
sincere
40-900 40-1200
40-600 ns s
40-900 - s
70-900 70-1200
70-600 ns s
70-900 - s
210-900  210-1200
210-600 ns s
210-900 - s
polite
40-900 40-1200
40-600 ns s
40-900 - s
70-900 70-1200
70-600 ns s
70-900 - s
210-900  210-1200
210-600 ns s
210-900 - s

70-600 210-600
40-600 - -
70-600 - -
70-900 210-900
40-900 s ns
70-900 - ns
70-1200  210-1200
40-1200 ns s
70-1200 - s
70-600 210-600
40-600 - -
70-600 - -
70-900 210-900
40-900 s ns
70-900 - s
70-1200  210-1200
40-1200 ns s
70-1200 - ns
70-600 210-600
40-600 s s
70-600 - s
70-900 210-900
40-900 s s
70-900 - s
70-1200  210-1200
40-1200 ns s
70-1200 - ns
70-600 210-600
40-600 - -
70-600 - -
70-900 210-900
40-900 - -
70-900 - -
70-1200  210-1200
40-1200 ns s
70-1200 - ns

significance level=0.050000
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