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An Empirical Study on the Effects of Category and Role of
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Yoonsun Jin®, Ohbyung Kwon
2 o

ool W Q1gAETI%e) Ao Rkke] Aelse AEAgo] JFsRE 23 Aol iR Wle] 2

LU
EIJ- Jrh Feicol=n) ojeksEd 2XE 7t wmi 5B S FuAA AR 2l digt 34ks
g 58 s EY 4 oo sl (uncanny valley) @A; wiitel] B mERE 3RS AATE

gle] ek QUALMEE sk Ale] B ofe] A7} Amsiglon), ofkEEY myeldE el
EASHA, 23] AP meb Qi wele] f3o] WAREA, AgAtel SAel met 2o Bt Exbwe)
Hol7h FheAel] B AP S ARH SR Bek Ag] APl uh glek meby 1 Ape] &
e zype] WFsl oiR AbgAe] B4o] Qbile] Feel dFE FLAe) o E UF BN ek A
@ A3t Folmolsolt QU elt os) WAl wh NSRS Edeld oo, 15 2Re
AL e A Hrsile,

Key Words : Uncanny valley, Humanoid, Self-efficacy, Human-likeness, Animal-likeness, Empirical test

ABSTRACT

With the evolution of hardware and artificial intelligence, there is growing interest in the development of
robots that can interact naturally with humans. In particular, humanoid or pet type robots can increase the
likeness of humans or animals and hence acceptance intention. However, incomplete imitation due to the uncanny
valley phenomenon is a factor to reduce affinity. Several studies have been made on factors that cause Uncanny
Valley. However, there are few studies on whether there are uncanny valleys in pet type robots, whether the
type of uncanny valley is changed according to the role of robots, and whether there is a difference in affinity
depending on characteristics of users who treat robots. Therefore, the goal of this paper is to confirm whether
the category and role of human or pet type robot, and the characteristics of user affects the shape of Uncanny
Valley through empirical analysis. Experimental results show that unmanned valley is still found in humanoids,

but not in pet type. In addition, we found that the uncanny valley was formed in the functional robot type.
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542

F 1. 27Ee] QTEASH EA
Table 1. Demographic Charactenstlcs
Classification Frequency | Percent(%)
Male 287 49.6
Gender
Female 292 50.4
20’s 146 25.2
30’s 146 25.2
Age
40’s 144 24.9
50s < 143 24.7
Employee 369 63.7
Professional 58 10.0
Job Student 49 8.5
Housewife 68 11.7
Others 35 6.1
Robot Yes 404 69.8
experience No 175 30.2
High school 31 14.0
or under
Education Undergraduate 448 77.4
Graduate 50 8.6
Total 579 100
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(Human likeness), 3 o ) Fkiry Table 3. Descriptive Statistics Analysis
A7RAEe] A £ Ei‘ﬁl gk Jﬂ7}7} the 25 Ttem Mean SD
FHFP ”37}‘*1] e E F 7] Wil ArRlErct Robot knowledge 4.111 1.263
L= frae] A5 Zefseleh Al Relationship_function 0.719 1.882
“416& ol 5351‘34 =gstadet. Self-efficacy 4554 1.048
Animal likeness 2.444 1.700
3.3 Azl dETet BigE Human likeness 2.745 1.755
g Oﬂ:'LOMh A= 5= f13i4 Cronbach’s Affinity 3.552 1.613
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Table 2. Factor Analysis
Variable Item 1 2 3 Cr‘ﬁi’;zh s CR
Animal likeness 2 .066 -.043 974
Animal likeness Animal likeness 3 .083 -.017 .959 0.815 0.894
Animal likeness 1 .056 -.115 946
Human likeness 253 918 -.016
Human likeness 254 .906 -.116
Human likeness 0.946 0.965
Human likeness 252 .905 -.132
Human likeness 241 .895 .036
Affinity 1 921 239 .062
Affinity 2 917 226 .070
Affinity 0.951 0.951
Affinity 3 913 281 .053
Affinity 4 .893 265 .073
543
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Table 4. Correlation Analysis Result
knlc?v(ifllj;)c;ge ex[l?e(i']ij::lce r]esllal:tlic(:ril(;lli_p Human likeness 1?1(12;2215 Affinity
Robot knowledge 1
Robot experience .318%* 1
Function_relationship -.063%* -.026 1
Human likeness .072%* .046%* -.085%* .839
Animal likeness 128%* .063** -.328%* -.106** 950
Affinity .108** 073%* -.335%* 119%* .509%* 916

Notel: * p<0.05, ** p<0.01
Note2: Diagonals are the square root of AVE.

(b) Relatively high affinity
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Fig. 2. Difference in Affinity
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Table 5. Each Robot Evaluation Result
Model Type Relation.s hip_ Human likeness | Animal likeness |Relative likeness Affinity
Function
1 1.91 1.52 2.31 -0.79 2.26
2 -0.04 2.33 3.03 -0.71 4.57
3 0.23 1.68 3.72 -2.04 4.08
4 -0.87 1.74 5.47 -3.74 3.78
5 Animal 1.10 1.51 4.03 -2.53 3.41
6 -1.22 2.78 5.21 -2.43 5.15
7 0.11 1.70 4.21 -2.51 4.01
8 -0.95 1.73 4.85 -3.12 4.76
9 -0.17 1.75 3.72 -1.97 3.58
10 1.17 2.58 1.63 0.95 2.26
11 1.22 2.73 1.58 1.15 1.71
12 0.05 5.24 1.51 3.72 3.71
13 0.04 4.61 1.51 3.09 3.16
14 Humanoid 1.59 321 1.47 1.74 1.35
15 0.45 4.90 1.41 3.49 3.03
16 0.99 2.97 1.76 1.20 4.09
17 0.68 2.54 2.34 0.21 4.76
18 1.60 2.89 1.62 1.26 3.20
19 1.10 1.83 1.72 0.11 3.78
20 2.05 2.20 2.04 0.16 3.02
21 1.33 4.00 2.44 1.55 3.83
22 0.70 2.42 2.44 -0.02 4.00
23 Machine 0.33 3.33 3.08 0.24 4.01
24 1.02 3.90 2.37 1.53 3.59
25 1.89 1.70 2.88 -1.18 4.00
26 0.83 2.36 2.98 -0.62 3.86
27 2.13 2.27 1.90 0.38 3.15
B9 %) 4 B lke) o SR Ale]  HF1RAlS AAE s nla s A Ae) A%
WA 3ok a3lellA Hiz npe} 2P| FEfrAlE < vlasiich 2] A IAE ARAS
9] S g miz]e] mo] AL veh)x] o (Adjusted R-Squared) ¥ 9] t-3kS ARgslich
I, Tt SRS ke AnlEste] S e w3 A S =E3hs M2 Appendix A
7hhe Ao weleh o, & AgeA A3 o]v] of Boleh 2 At 3% 63 3o QZhfAR=S] A
A& ofishEEoln] vt - sleFet Ao dut frelahAl nidF o] v dwHe] ¥t a2|a §
AelAl g2t Fete = 3] F=dE 4K =frAkee] - Al glef 7] Ao} §lE<
A= edsket. oF 4= 9lo] ol mdd el A=t d et #] ¢l
o2 <lsiE]e] Eafell wisl wix A A SAek
A ke Aastsb] fla) SAA S Al
bk = ) i L R4 S b A s
Sakel disix AF 7S wdEel dsie]
7H 5 o= Alo] ¥ A3AE BAsp] flE A%
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Table 6. Comparison of Assumed Linear Regression Models

Model Adjusted | Determinant Model
R-Squared |T| value p-value
Human likeness | e oo = 0.08507+H + 4.00658 0.0223 0.706 0.4874
linear model
Human likeness | ) o5 oo = 0,008+ H3-0.873%H2+2.20784%H+2.008 0.1485 2.239% 0.0356
nonlinear model
Animal likeness |\ oo = 0.2078%A +2.9185 0.2672 3.064%* 0.0057
linear model
Animal likeness ..
) Affinity = 0.01994%A3-0.25100¥A2+1.24611%A+1.87546 0.2822 3.169%+ 0.0044
nonlinear model

Notel: * p<0.05, ** p<0.01, *** p<0.001

Note2: F - Function_relationship, H - Human likeness, A - Animal likeness
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Note: The x axis is recognized as function type as it
goes to (-), and it is relational as it goes to (+).
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Fig. 5. Robot’s Role and Affinity
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Table 7. Nonlinearity Test of Recognition and Affinity for Robot‘s Role
Adjusted |Determinant| Model
Model

ode R-Squared | |T| value | p-value
Relationship_function | ¢eieo = 0 4201%F + 4.0516 03431 | 3.607%* | 0.0019
linear model
Relationship_function |\ g oo 2010%F4-0.6826+F3+0.11234F2+0.3746*F+3.8066 | 0.4743 | 4.664%** | 00001
nonlinear model

Aol AR/ A8 EFslsch elFlae. o= els] A, 714 S 27
U ARSI, LS} SR ol
4 ALBRtel EM ST AbE u) Q) Ex 23 giafo] oluhl) alzk) 4}
the AR8Ake] 5Ado] 2ol it sAtie] < & Hol=x), _-LE]L Euyl e ale Mol Hlgt
o FEAE BT, WA SAES FEHSE =um mrel
sl ERiHsRE A £, RS, SE AT 1 As} T 83} o] A EEAT A7MGARE, L
I, %, 2Rle] wekRl m3tell tigh Ak A2 e] A 23 BESAIEE UE 7l EAAoR 93]
X, AW, |3 28 AN A3eR B ooes]E A Aol AFAAZ 7= Aoz vehde) gk o
A& ik o714 A | EsAte vt 547 I 23} 23] giah a4 Ao uE 7k
a2t =3l thgk Al Z] , el e v 57
& AT e Aol SR AN WEE ¢ s EAom Solak Ao} Sl Ao b
¥ 8. vFeslFEY A5t
Table 8. Multiple Regression Analysis Result
Variable B S.E Beta t-value
(constant) 1.498 151 9.898 %
Self-efficacy 138 .020 .089 6.936%**
Human likeness .164 .011 173 14.675%**
Animal likeness 478 011 520 43.965%**
Age -.001 .002 -.005 -.391
Robot knowledge -014 .017 -011 -.844
Gender -.035 .023 -.018 -1.490
Robot experience .071 .039 .022 1.817*
Note: * p<0.1, ** p<0.05, *** p<0.01
¥ 9. iﬁ_/(]_.q_ﬁzﬂ oﬂH zlr/}ﬁi /n]__\‘:_ H]_,—_]v_
Table 9. Comparison of Group Similarity According to Robot Experience
Robot experience Human likeness Animal likeness Affinity
Mean 2.4646 2.7479 3.6102
Yes N 2583 2583 2583
S.D 1.67463 1.74123 1.58762
Mean 2.4244 2.7431 3.4937
No N 2628 2628 2628
S.D 1.72489 1.76909 1.63668
Mean 2.4443 2.7454 3.5515
Total N 5211 5211 5211
S.D 1.70012 1.75517 1.61345
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E 10, ZXARAY ofF A fARE HISL (ANOVA £4)
Table 10. Comparison of group similarity according to robot experience (ANOVA analysis)

Robot experience Sum of Square df Mean Square F-value Sig.

Between Groups 2.102 1 2.102 727 394
Human likeness | Within Groups 15056.935 5209 2.891

Total 15059.037 5210

Between Groups .030 1 .030 .010 921
Animal likeness | Within Groups 16050.049 5209 3.081

Total 16050.079 5210

Between Groups 17.686 1 17.686 6.801 .009
Affinity Within Groups 13545.068 5209 2.600

Total 13562.754 5210
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¢ Dogmy: https://www.youtube.com/watch?v=yVstq2ybotl

* Bandai Smartpet Robot Dog: https://www.amazon.com/Bandai-Smartpet-Robot-Dog-White/dp/BO07NQIH76

e 3d Pet: https://www.my3dselfie.com/products/pet-clones

e HPI's G-Dog: https://www.youtube.com/watch?v=5uZ-JcBAcwk

* Sony Aibo: https://us.aibo.com

¢ Sony ERS-210S AIBO

¢ GENIBO: https://www.youtube.com/watch?v=EwNaNKNrgqU

* Wow wee CHIP: https://www.youtube.com/watch?v=fSByydx1JdU

¢ 3D-Printed: https://www.google.com/search?biw=1745&bih=829&tbm=isch&sa=1&ei=ZPbwWve-DcOS80ATE
v62YBw&q=3d+printed+face&oq=3d+printed+face&gs_l=img.3..0i119k113j0i30i19k113.11823.21910.0.22017.1
5.13.0.2.2.0.146.1414.0j13.13.0....0...1c.1.64.img..1.14.1324...0j0i30k 1.0.OtdesTIBisE#imgrc=pSzqh964bYL9k
M:&spf=1525741182265

¢ 3D-Printed(2): http://fwfx.info/face-transplant-richard-norris.html

e HOO07: https://www.pinterest.co.kr/pin/136445063688847147
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