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Designing Facial Expressions of
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Background Many robots are now on the road to being able to assist human lives,
and interest in human-robot interaction has been growing over the last several years.
However, few studies have been carried out in relation to how the behavior, motion,
appearance, and facial expressions of robots affects human recognition, while much
attention has been devoted to identifying and classifying humans' motions and intentions
by engineers in the fields of robotics and computer science. Hence, we explored how
the facial expressions of educational assistant robots should be developed such that they
enhance human-robot interactions. Although facial expressions are an effective means
of expressing a robot’s intentions, there are few studies regarding the design of facial

expressions for robots or evaluations of related processes and results.

Methods In this study, we focused on an educational assistant robot and designed
facial expressions using a case study design that included interviews, video analyses and a

contextual approach in which children envisioned possible interactions.

Results and Conclusion The result showed that educational assistant robots should
dominantly express emotions related to ‘happiness’ and ‘sadness’ among the six basic
human emotions. We suggested that each emotion should be segmented into three
intensity groups and designed matching facial expressions after verifying the levels of
intensity with participants.
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Table 1 Emotion Models Comparison of the Facial Expressions Robots
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Table 5 Categorization of the 91 Extracted Emotional Words
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Table 7 Result of Factor Analysis to the Happiness Group

N
29l
1 2 3 4 5 6
-084 114 -.017  .004 .095
.190 .019 -012 -168 .063
400 -.053 .254 67 =159
246 146 A1 -.031 -.458
.286 -.287  .049 -173 185
463 -219  -142 149 .225
522 217 -230 -.030 .136
.550 -.020 -.064 163 -.138
B ot 289 841 .073 -165  -112 135
AHAHLCE 139 728 .003 151 -.022 -.034
’ 3ot 356 725 367 127 142 -.049
LAAHLE 204 .605 487 196 -160 .031
7N F&oltt .043 .100 .808 -.031 134 -.057
Moo 289 233 .738 188 318 -.054
Softt -.029 -155 719 336 150 211
’ SSoftt -145 610 .651 =211 .031 -.004
LEoftt -.034 154 553 =224 =259 74
T 440 -.007  .500 -258  -.461 .308
O = =T .059 104 195 931 101 213
Ij=a=lny -198  .033 -205 .762 186 -.006
4 BT 12 156 153 .698 -437 =331
I ESCliE) 449 -.010  .069 548 -.028  .284
N 233 -337  -041 443 -003 326
Tt -318 -.020 .146 107 .828 -.041
5 ATt A71 195 .026 -182 747 -.262
Holtt .005 -402 215 263 678 .236
N = -088 -.047 308 143 -.034 819
6 = Hsict .029 447 -.007  .243 =182 744
S50t -118 492 413 .265 .033 -.512
2 FYREY,
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Table 8 Result of Factor Analysis to the Sadness Group

NE
29l
1 2 3 4 5 6
-.043 .059 .019 -.060 .062
010 032 201 190 -.142
035 154 345 273 153
-393 202 -208 -.013 337
-250 508  -170 143 128
354 321 -054 172 290
ofolgict 009 930  .041 263  -008  -.096
EHR{GHCt -052  .854  -.031 -107 189  .059
L e c .033 813 .269 -.039 -.410 -.085
° smsmn 4k 704 093 120 248 366
Z2ACE  -280 693 -108 174 295 458
Otz 428 616 -287 182 -332  -.229
CECE] -040 002 840  -.040 237  -270
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7|50t -499  -020 620 433 208 197
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