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Abstract:

Our research aims at emotional bi-directional physical contact between human and

robot. In this paper, we consider a model of robot’s touching behavior in human-robot interaction

using cycle duration and length of the touched place on a human user’s arm. The robot is equipped

with servomotors for controlling its left arm. The results of factor analysis showed four factors

that are not only related to positive/negative or active/inactive but also related to conscience

and rational nature. From the verification of linear regression analysis and analysis of variance

(ANOVA), there were some candidates for improving our model for the robot’s expression.
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I a0b0
4 N alObl
1l [ a0b2
’ \ [0 albo
3 ‘ 3 albl
T ‘ ' J alb2
2 | ‘ ‘ B a2b0
| | | B a2bl
1 L EEADINT 00070 TR T | 3 a2b2
Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11
B 5: MOS D& ZAF1
# 2: ANOVA results
length(A) duration(B)
F P multi F P multi Intr.
Q1 | 6430 <.01* a3>{al,a2} 1296 <.01*¥ b3<{bl,b2}
Q2 | 0.486 0.619 8738 <.01* bl<{b2,b3} 11
Q3 | 0.959 0.392 6.402 <.01* b2>{b1,b3} -
Q4 | 1.218 0.307 11.17  <.01*  b3<{bl,b2} -
Q5 | 6.076 <.01* a3>{al,a2} 17.21 <.01* bi>b2>b3 -
Q6 | 2121 0.1332 24.88 <.01*% bl<{b2,b3} -
Q7 | 6.904 <.01* a3>{al,a2} 268 <.01* bI>{b2,b3} -
Q8 | 1.613 0212 4155 0.023* b2>{b1,b3} 12
Q9 | 1.689 0.198 4.315  0.02% b1>b2 -
Q10 | 6.480 <.01* a3>{al,a2} 55.65 <.01* bi>b2>b3 -
Q11 | 0.639  0.533 6.789  <.01* b3<{bl,b2} -
F1 | 1563 <.01* a3>{al,a2} 106.1 <.01* bl>b2>b3 -
F2 | 0.376  0.689 5970 <.01* Db2>{b1,b3} -
F3 | 1.691 0.197 7457  <.01*  bl<{b2,b3} -
F4 | 1.108  0.340 3.058  0.058+ -

1 A(bl):{al,a2}>a3, B(a2):b1<b2, B(a3): {b2,b3}>bl
12 A(bl):{al,a2}>a3, B(a2):{b2>b1,b3}, B(a3):{bl<b2}
multi: multiple comparisons, Intr: interaction, *: <.05, +: <.10
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# 3: Results for Regression Analysis

il length duration lenxdur [ s =X D FA
Y ¥ t-val p R t-val p R t-value p ¥ t-val p R? value F p
Q1 3.79 209 <.01%| 0212 2811 <.01* | -0.188 -2.492 .0136* | -0.038 -1.192  0.235 0.170 12.67  <.01*
Q2 | 0.0355 12.96 <.01* | -0.209 -2.23  0.027* | -0.084 -0.896  0.371 | 0.085 2.158  0.032* 0.036 2276 0.081+
Q3 3.22 15.0 <.01*% | -0.182 -2.037 0.043* | -0.148  -1.65 0.104 | 0.066  0.037 0.078+ 0.024 1.491  0.219
Q4 | 3.616 16.73 <.01* | 0.101 1.118 0.265 | -0.158 -1.758 0.080+ | -0.029 -0.771  0.442 0.073 4.845 <.01*
Q5 | 3354 158 <.01% | 0.178  2.01  0.046* | -0.280  -0.28 <.01* | -0.013 -0.364 0.716 0.162 11.9  <.01*
Q6 2.61 11.9 <.01* | -0.180 -1.965 0.051+ | 0.118  1.287 0.200 | 0.026 0.662  0.509 0.067 4.433  <.01*
Q7 291 13.83 <.01* | 0.191 2.180 0.031% | -0.296 -3.379  <.01* | -0.014 -0.389  0.698 0.182 13714  <.01*
Q8 3.57 1722 <.01* | -0.182 -2.106 0.037* | -0.174 -2.016  0.045% | 0.056 1.559  0.121 0.032 2.025  0.112
Q9 | 2113 11.27 <.01* | 0.121 1.551  0.123 | 0.051  0.659 0.511 | -0.034 -1.029  0.305 0.013 0.835  0.476
Q10 | 348 159 <.01% | 0.149 1.630 0.105 |-0.486 -5.319 <.01* | 0.013 0.331  0.741 0.276 23.5  <.01*
Q11| 331 1734 <.01% | -0.029 -0.360 0.719 | -0.222 -2.794 <.01* | 0.027 0.822 0412 0.062 4.046 <.01*
F1 0.52 487 <.01% | 0.085 1.876 0.062+ | -0.451 -9.985  <.01% | 0.022 1.189  0.236 0.541 7278 <.01*
F2 | 0222 1411 0.160 | -0.049 -0.744 0.458 | -0.149 -2.261 0.025* | 0.023 0.822  0.412 0.037 2.376  0.072+
F3 | 0.034 0.216 0.829 | -0.119 -1.814 0.071+ | 0.012  0.187 0.852 | 0.031 1.143  0.255 0.032 2.048  0.109
F4 | 0217 1.387 0.167 | -0.022 -0.330 0.742 | -0.098 -1.496  0.136 | -0.017 -0.624  0.534 0.058 3.774  0.012%
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