Evaluating digital avatars in VR

A systematic approach to quantify the
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+  The uncanny valley (Japanese: KBk D4, Hepburn: bukimi oo

R EhON

no tani) effect is a hypothesized psychological and aesthetic
relation between an object's degree of resemblance to a
human being and the emotional response to the object.

e
SEL M Repliee

DERfFAHE

* Used to refer to the unpleasant feeling that some people have
when they see robots (= machines that can carry out actions
automatically), or pictures of a human being created by a
computer, that appear very similar to a living human.

]
U . t h W Technische Hochschule
' J Wiirzburg-Schweinfurt



.................. U ncan ny V a I Iey

uncanny valley ,

* mOVing """ “ ,"\

still  —— healthy
person
2

=

. =

: ©

human likeness 50% ) \:\ 100%

. ' 'l

corpseé —™ 1 prosthetic hand
Vool

: H H

H . []

: - L)

zombie ——~

Forta L )
U . t W Technische Hochschule
' J Wiirzburg-Schweinfurt



ABOT Database

Computers in Human Behavics 135 (2022) 107340

C in Human Beh

Content: lisez vailable ar ScienceDisect

P

journal homepage: www.elsevier comvlocate/comphumbeh

Two uncanny valleys: Re-evaluating the uncanny valley across the full

spectrum of real-world human-like robots

Boyoung Kim ™
Do f Pty G Maon oty e, U, US4

', Ewant de Visser ™", Elizabeth Phillips®

L)
=

. Colorate Sring €0, U84

sTRACT

The uncanny valley hypothesic describes how increased human-likeness of atificial entities, ironically, could
seactions

from people. Much resestch has smudied the uncanmy valley hypothesis, but

it rseareh has sought t0
robot:.

o ol collecion of M_m.hvbdcm 251) with various humsa-like
 valeys. Mori

features. We found cvidence for the existence of not one, but fwo wncanay « uncanny valley
emerged fos high buman L robots and & o
[ i ke feot

‘masipulatos dimension. We also found that patterns of the uncanny valleys differed between positive (chis-

walian) and negative (bukimi) cmotional resposscs. Lastly,

the wond uncamy appeared to be an unrelisble
e discussed

measue of
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1obot in societies have abundant research linking human-like
appearance lmhl_wvmeusdoﬂnnse(mhku Human-Robot
Interaction (HRI), and H ter Interaction (HCI), including
jperceprual (Maruini et al., 2016; Mathur et al., 2020; Powers & ler,

2006; Rosenthal-von det Pitien & Keamer, 2014), cognitive (Gray &
Wegner, 2012; Rosenthal-von der Pisten & Krames, 201%; Zhao, Cu
mano, & Malle, 2016), and behavieral domains (Haring, Watanabe,
Silvera-Tawil, Velonaki, & Matzumoto, 2015, May; 2021, Malle ec al.

2016; Rocenthal.von der Pitten et al, 2014). Amidst these interests in

frecn b
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The orginal conception of the uncanny valley semmed rmm

attentive observation of wses experience involving artificial parts
etities. In introducing the uncanay valley, Mori & al. (2012) ety

thiz origin of the uncanay valley hypothesi, k would be reasonable asd
practical to focus research on the izzue of whether the uncanny valley
ifically, for real world robots aze:

. che topic

i ¢ al, 2015; Mathur
derPutten & Krimer, 2014;
2015; Zlocowski et al, 2013).

o

y valley
Weigele, & MacDocman, 2022 Fink, 201
01

2012) predicts

the uncanny valley hypothess (Mori, 1970; Mori ct al.
thar emotional responses to be more positive as their

o D
ol addrese bikim5 6o edu (B. Kimm)

bitpecf/dok org/10.1016/j ehib 2022 1 07340

designed and buile for use in various demains of society, including

people’s perception of and experience with Fobats, which suggests the
need to identfy the potentisl exiztence of the uncanny valley for
improving wer experience and robot design. Thus, in the cusrent
reveach on the uncanny valley, we aimed to focus on examining peo-
ple’s peceeptions of rabots dhat are present n the warld.
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Uncanniness Ratings

» 251 different Anthropomorphic robots
*  Many different sources
* Large survey with mTurk
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’ 5  Gender
« Male
*  Female
* Diverse
* Age
e Elderly
Adult
e Child
* Artstyle

. Realistic
. Cartoonish
*  Low fidelity

* Anime
* Special features
+  Default

e  Caricature
*  Occupation
. Costume
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2 question types with one question each:

: ¢ over 200 participants with an Average age
How uncanny do you think the Avatar is? . of 29 years

How human-like do you think the Avatar
is?

Worldwide participation, with England,
Spain and Poland in the lead
8 groups with 50 avatars each and one

question type Median duration was 6 minutes

10 Prolific's Attention and Comprehension

. . . After exclusion criteria, 143 probands were
Check Policy compliant questions

paid out and we had 15 - 20 evaluations
per avatar
A total of 60 questions per respondent
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Conclusion

We could observe the Uncanny Valley in certain categories of avatars
but not in the whole spectrum.

We suspect it is due to the noise that occurs when the individual
categories overlap.

Future

An even larger study with a planned 1000 avatars and a
correspondingly large number of participants.
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