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Abstract

Based on the Uncanny Valley theory, this study discusses the influence of verisimilitude degree
and prototype species on the acceptance, affinity and likeability of digital virtual characters. Using
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quantitative research method, data collection was carried out by 2 (high/low verisimilitude de-
gree) * 2 (whether the prototype species is human) two-factor online experiment method. A total
of 342 valid samples were collected and SPSS was used for data analysis. The results show that
there is no significant difference between the high verisimilitude group and the low verisimilitude
group in the acceptance of digital virtual characters, but the average scores of the human group
and the non-human group are significantly different. For human image characters, the digital vir-
tual characters with high verisimilitude have significantly higher acceptance and likeability than
those with low verisimilitude. However, for non-human image characters, the affinity and likea-
bility of low verisimilitude digital virtual characters are significantly higher than those of high ve-
risimilitude digital virtual characters. At the same time, the paper measures the dependent va-
riables that are often mixed in the study of the Uncanny Valley effect. The data results show that
there are obvious differences in people’s understanding and rating of acceptance, affinity and li-
keability. People will have different feelings of acceptance, affinity and likeability for digital vir-
tual characters due to the verisimilitude degree and the difference of prototype species. Previous
studies on the Uncanny Valley effect have always confused the use of dependent variables with
vague meanings. This empirical study clarifies the measurement variables of the Uncanny Valley
effect, and provides theoretical support and design practice suggestions for digital virtual charac-
ters design and related digital product development.
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1. MRERSEN

R (Uncanny Valley) B Tl ,  AATPREGT EE R AR 2 1 47 A= AL A= 2R 5 Ik, fH PR B AR 5
NE AT G2 51 R AT 2 FRAR (Mori, 1970). 2800 NS 58 455 [F] N 2B N\t A i 77
MFF I GHNFRIEAR 33X — W0 B 5 26 A R AU T 78 P A3 B 50E . AT R i A B8 e B4
MAHI I AL 28 AR GE FE BN HNLE . D, SREEE 28], Hrh afEse il ikit
Aidsk (Seymour et al., 2021).

TR RECE A G R 5 RS N BB AN, FIRE S/ CG HAR Leg ] LhklfE
H e I S A T AL, AR AU LR BT A A e T EvE e IR R AN SR 75 TH R B 3
e, LB TR NRLMAY, FEAR T AN A €8 )N R RN 5% B (Katsyri et all., 2015).

KT R RS =AML, B FEF AT [F A BE AT IR o BT E PE RO, B R A
TREIR T AT BT LA AT A R R R gE, BN @& BaAdr, BRETAZ, DUREZI)
JEREN R ARR AN B 2% (Burleigh & Schoenherr, 2015) . JEENASHMAEEE A, AATTHE AR i) i 58 3
RUtE, R HAEE 5 N A PEASILEL 5] 2 (Chattopadhyay & MacDorman, 2016), IHH 5T RuHi 45 R v
(10 38 A A 4 HR 7R N SRR AL (028 Ak G ] 5] JEE A [ P AR B B o

B 7 NBERNIE R LA, 5T M2 BIHE N 25T R AR B A Re i 5 U8 (Diel & MacDorman, 2021).
R FRATIA B, B R RIS AR AU B M 22 S5 B R AE R B B S T IR PE A, BA
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L ARART S AT 17 e 2
AR T2 s A AR R, RO RS A B R Bt U S RS SR A R 22 3 0k
WA IR SRS B R BRI, DU R M UL 0 B Bt F R S AT R0

2. SCHEKEImR

UERTB AL RIN, R A 0L BORE FE 2 5 i A TR e ) LB SZ FA AT #5552 . Kattsyri 25 A (2019) %
LT 4z AT CG ARIER, KIAMIEM AR AR T KIS0k, miEXM CG ARTIE 715
(AR RS

X — RO FARTE M BEAR ( ew) T, B e FEAUL L AN IR AR LS i N i A (0 2 51 SRE AR« R,
HE A TR BB — MR

HL: 0l 50 2 e 40 R RIS TR B e R UL A

UbAh, AT A TIPS R TR A N, BT A28 5 N R B AR R 7 R
IRZI 7 57 o Ferrey 25 A\ (2015) AW AN SEER I & T 2 538 SNV i) N 2B RSB S IS IR R B, K
P2 SR 7 RO ()15 B AT BT e B X A R 2R T, BLFE AR AR A 25 1) . Ho it MacDorman (2010)
RN PR & L AR N FRRESE B N B, NSAIALE 5 B0 B2 2 (B AE m FEAR DG I . IRk, JRATTRT
DAHE 1 AR 72 10 28 — AN

H2: DAANZER S B 03 0L A ok A s T AR N e i A £

Mori TEAth 4 J5 46 v ST HFoks R i 73 250U8% 1) R AR B AR A shinwakan, {HTE IS I8, shinwakan # %
PERRANFI R3], WnBAGREE . BRI, T N EWCRIARIA D6 R o B0t SR I AN [ 318 BT AR R 1A 2 SCRn
FRATIAAE, DL T M 4 AR PRI e 5 SR T I

Cheetham %5 A\ (2014) FIF 7 AZAZR B EAT U S B R RO E 30 A B M 2 RS, PR AR BB 6 A2
TSR RERE N, TSR PR R PR N A €8 1) R B AN IR IX AR RAE . Katsyri 5 A (2019) BRIt A il
TR AR RN S 2R TS A1 775 R AR AR B I 33k AT % B« Chattopadhyay A1 MacDorman (2016)
DU SRR B R PPl S AN g, B S 5% FE SR AR OGN B B IR R M 45 Z4RE(Yamada et al., 2013).

WHFLE Katsyri 25 AN (2017)7E LG v Be Rt LR IE FISEMAE S, RILRIEAYIRE T &=
B A S AR I B 755 9. Seymour %5 A\ (2021) 4 5IE H 2D @18 i K2 30 2R 3D [ R s #0L 8 i
TG RBATIHRAN ) S AIE FH 2 A 5, B 9045 e 2 5 38 D Nl B 1) S AR SN 1545
FEAEESRIEMT, F HE SO AR AR ACHEL . X 7R B 48 L (R i 23 BB W R AR 5 4
Wi . AWE IR ES 3 PR T, G, AR DUR NI 5 )

RQl: NEMEAEEPIARERMAEH, BTy, NAEMNEZE LA REER?

RQ2: ANEHEMEMAENIE R MO, FMA. INFAEMEZE R AR BEER?

3. fARGE
3.1. LIt

A FCR MBI S5, U A ORI mAR RDIRGE R ANRIFE 2 * 2 fEASK
Koo S5 WREHL AL ARDURR R RBA) 2 —, AR T I B

32. MRMR

AHE TR TEx GOy EAERCR S A R, 05505 SN i s B LA PR B 41 5 AT %
kT
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3.3. LW

33.1. FER/MA
HRUANNEGNAT I, HEECT A U R RIS IE A R 2= 52 . I AUE IRYE FE
AN, WJ\E DA B, 3 DR SRI Y, IR A R R 2 SRR AT I 2 AR -

3.3.2. TELSCIRAT

TELE SBT3 B AT B RE B B 55, FEACAIU - N /NEREA . 52008 AL 2 2 Dl i 3 o — i 8
FREAMMOE A, HE PRI, 5200 I B PR H0E B35 2R, sEE st
6 2 A UL TR A A

3.3.3. IEX S

BRI, 342 iS5 BN o 2Bk DU AR B R R 2 —, ARAE BT LI S 1), s
HROBYE 342 4. b, B 81 A (26%), ik 253 N (74%). #UEFEE N EAE 79 N (23.1%). K244
255 N.(74.6%) KT 724 8 N(2.3%), “FIJ4ER AN 19.4 % . 55.8% 52 Fe s e ri 8 FH 2l A 1 B A i)
AT, A 442% NS 5B FRAKY . ZINE R KBRS SR A0 Ky 1.8 /N,

3.4. SERRRIAH

IR REYIE B ORREE: BN AZE) FI (Pokémon) W sl Ak KB HUH 7 (R AN bk, DA
SERFIAEI, 2R 1) MEER * AR, 2) WEEm * AKIBSR; 3) WAL * dEA
FKivg; 4) MAES * EARIBRIA 1).

Figure 1. Stimulus 1. 2. 3. 4 from left to right. The pictures are from the Internet and are organized by this study

1 NEZASHIARED 1. 2.3.4, EIEMLE, BAMRERE

3.5. ELNE

3.5.1. IAFIEk

ZH8 Looy 25 A\ (2012) A R R 2R, 43 ARARL A A [R) BB L B R PN )R AN s 37 A B A R R = AN 4E
it 12 B, BdE “HERA G SR AARZ ALY « CEiaRBEREE . “an R A XA
B, RewBS5ead N —" . “RINTTILER MG &, NFEREREERECN 0.96.

35.2. EMAH

7E Kim %5 A\ (2012) &R M 2EA Hi&ek, PL “HElA e A= 17 o “CEib NAFETIRIESE” |
CORBWAFTT DAFENT T SR R (R R SEA . SER T E RS 250 0.93.
353 EEZE

Z % van Vugt 55 A (2007) 1) & & &R IFEE BN, CIUEBTNES 55 0 B A G =25, &
HAEFE XA A O R SR 7« “OREXXADN VA OIER” WA M R
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ReZEIUR” %&. BEREERGEEALCN 094,

3.5.4. BEERAOHIE
W FE TS S5E MR FR. WERE, SnEald sy, LA AR
BT HEANOBEE, HZmieERAEwSLaER, 1 RRERARE, 7RREFFRE.

4. STHER
41 BRFRW

B AT AR AR T K AT, B, U FERY Levene’s test Rk B (F = 2.4, p=0.12),
BONFEARR BHAEE A BEER . B EoR, (MU EEHAWM =42, SD = 1.44) 55 HE (M = 4.8, SD
= 1.21) Py Buk B 2% 2 5 (t = —4.09, p < 0.001), mlEEAHN P BEE S T RMEEH, SR
TR .

4.2. BURSH

AT SPSS A i, WU — BORER ISR AR T R #847. H 2ed i 1. 3 20
B IREARVE IR LA, B 2. 4 RS RE A A s L BE . 7ECT AU (A TR L,
LB E4L(M = 4.09, SD = 1.64) S5 E (M = 4.04, SD = 1.42)5¢ 45 2% X Hil(t = -0.29, p > 0.05). %
H1 AR

MBI 1. 2 ARBEYIEEARE N N S ], [ 3. 4 AU BEARVE N FE AR R M o
A, FERTFEMAOKNRRKLE, AEER4M =4.26,SD = 1.51) 53 AR L 41(M = 3.86, SD = 1.52)
P TR~ 35 70 BOE 35 72 5 (t = 2.43, p < 0.05), fibon ANSTE S A i 40U M (oA R 38 v TR ARE S8
FREPAE, WM H2 BB RFLE 1),

Table 1. Comparison of digital virtual characters acceptance of bionic verisimilitude degree and bionic species

1L TEMEESREMMEIEFEMNR @ IAERITLL

FEAH(N) BAE(M) FrH#EZ (SD) t14
17 (verisimilitude degree)
%I EL 2 (low verisimilitude) 181 4.04 1.42 o0
L (high verisimilitude) 161 4.09 1.64
JE 74 ) (prototype species)
)i (human) 171 4.26 1.51 .
4 AN Z477 42 (non-human) 171 3.86 1.52 243

p<0.05; “p<0.01; "p<0.001,

I — AR - FA IR HSR A ) AR B 52 B = AN AR, B R BRI A E
Mauchly’s W %44 0.837 (B R 5K = 60.469, p < 0.001), (Kl R S IE B . Bdm 45 B L WIS A /).
WA JE BN B2 52 [ = 3 P 8= Sk 31 55 35 /K HE(F = 12.418, p < 0.001). 3B 35 ot b kB, MM
=4.68, SD = 1.51). A[FA/E(M = 4.06, SD = 1.53)5 5 % J& (M = 4.45, SD = 1.56) & Tl [A1 &S =4 T 3%
ES.

SRR T R TR B S S W B AR R A A RSER ). AR S 2, 453
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SR TEEAS) E, KIE A (M = 4.60, SD = 1.38) 5 =il B A4 (M = 4.66, SD = 1.57) L R EE R
(t=-0.29, p > 0.05). 7E I\ A% I, KA EL A 284H(M = 4.03, SD = 1.45) 5 &bl B A\ 254H(M = 4.53, SD = 1.55)
LB E ZE S (t=-2.20,p<0.05). EEZE L, (KME AL (M =4.23, SD = 1.48) 5 m L H A KHWM =
4.80, SD = 1.49) 5.3 2= 5 (t = —2.49, p < 0.05). WHtAU, MIMEEKAIEL MM, HINFER. 52E
BIRZEETRMEEN AR A, MM i mmE LR EER.

P E SR AR AL R A GALRSEM 7. A RBORN B2 o Bl o AR T K e R,
GER SR R E, RIMEAE AR (M = 4.97, SD = 1.43) 5 =il AR AZR4L(M = 4.48, SD = 1.65)H
35 7 R (t = 2.08, p < 0.05). fEINFENE I, RALEAEAZELAI(M = 4.05, SD = 1.39) 5 =l AL AR (M =
3.65,SD =1.63) L& Z R (t=1.74,p > 0.05). fEEZE L, KIMIFLIENZL (M =4.66, SD = 1.51) 5=
B AR AL (M = 4.13, SD = 1.69)f77F i35 75 5 (t = 2.18, p < 0.05) . a2 Ui, IRINEE AL ABIE L M 0,
HopR . EREHEERTERMEEINIGAMAE, Tk R H M E LR % Z 5 (E 2).

Table 2. Affinity, acceptance and likeability of human/non-human image digital virtual characters

T2 AFAEAXHEBFENARIFENS, INRRMEZEIEL

AZ(Human) 3e A2&(Non-human)
RAMEELY) ®HEEHY) RBEELV) SHEEEHY)

FEARBL(N) 91 80 90 81

S F1 ) HME (M) 4.6 4.66 4.97 4.48

(Affinity) FRUEZ(SD) 1.38 157 1.43 1.65
t{8 -0.29 2.08"

FEAH(N) 91 80 90 81

G HIE (M) 4.03 453 4.05 3.65

(Acceptance) PRifEZ(SD) 1.45 1.55 139 1.63
t{H -2.2" 1.74

FEAZ(N) 91 80 90 81

EERF BI{E(M) 4.23 4.8 4.66 413

(likeability) FRUEZ (SD) 1.48 1.49 1.51 1.69
t{8 -2.49" 2.18"

“p<0.05; “p<0.01; “p<0.001.
5. Wig
5.1. BIEEXEFELR G I\RBREI

AT S RAL I R v R B RO G R AR . BT S SRR, AR LI BB AR X A
GRS B 5, ER SR R 0 22 e M O RV AR I . NSO S8 i 0Lt A R
FR TN LRE T EMMA .

SRS AR B A IR IR A e 4 — Bl R RN EE A AR Y, HLEs A\ B Hoth N i A TE
FOAESNLANETTTH 5 NFARBAR, AT IR IR B, B OUE BT R E R, A2 3
PAERMEE S, AFFEERE. R, AR, R aig s A I S U A
& PRI IR T R O A R A B35 22 5. WRERIARRS R, JRATINE K807 e 10
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MEER T AR M, RN GIEIE AR ETER, 0RO 5 ] F R A T2 ZERE X R A A Gt
EIANRER I A RIEYIE S . BAKIR EMNIE AT, X% 8 SRR U, it 208
fE 2 EOY RPN . (HE, fEHAEYIE SRR Bt b, R RN A g .

BEAh, B TILEECLAN, NATTR Hy R A ) E A AR R AR AOBLA o 1 En S AR R A
I SR AR R 2R, FERLHT R A B BT TR O F R R e 0 e, ARFARRE— P IRE .

5.2. BHAVNARNBEERLE

AHIFE RN 1 R A SR L e F R LA AR, BRRARIKR. SENUIMIEZRE, 459R
KIS RX =A R HA RS RIEAME . BAKTT S, RS SRR 52 B =3 P 8 ik 3]
TRFZER, BRIWERIL, =APARETRENIUZ R B RiA ) T 82K, M2, -
WAE AL R U i 2 3R NITE GBI Xt Lo, AT TN R R SR A5 52 B 1A PR 40
FAERRX, URETIEERRIEL .

REWRAE, o TR IS RN ST, TRV LSO R 22 R, BRRTET S E AT A
BRHREREATE . BAVER XL HIRIE 7 — M DUERMA RN 0T FE ) R A — E AR
AR, T HRERREEIG M SBONELR B BTE . ARSAED TR 7 R4 FLE
B FUBRIE ML (Zhang et al., 2020), SART AR FLAE R A BERRIR AL 1 A BEERRE -

53. ARSEARKFEMURCZRITER

AWFFE T — N HBEIE, ARSI AR EN ST M0, AN RS B
SEEEAF. BT, EASRRECT A G, (RN BRTHE AR, 55255 1 #E 2
RT R BT, RN B KA SRR S EREER, BRI AR ER
T RMEA. R, RS EMA G, HEeMx, RINEERNBHHERM) . &
RIE LV B TR A, AR BRI TE R R R, (ERI AR ME
AR TR . B, AT AT Ry R A O R AN R R = 2 R, T
IR A NS G380 R P00 (0 2 R D R 52 J3E B v

KR, HSEL IO IR B T A, A TR i R S, AT EE R
MBI, S5 Lepl AR s = 4e M IR R SR, ExF BLAE AN Bt IR R i e LA 6, A
AT R A R — e R M s, W HEZ W . ZRREAL, A AR
REAM A Ca i R v, I i AR SR S R A e PR SRR S, DART & Ao 2 P A7 IR S A 75 3K

6. FHILEEI

B, ABPTUEE TR EE, RIHERCT R T B AU R 5 TR R A 22 e A R R R
Wi, RIS R AL, By A A RBOFBOA PO R R m R PR 2 2252, (AR ST
JE A 22 S A G DO B 2, AERC T R (U R R AR SR AR, R RO 2 R IR
JITSHEIN £ 4 W AR R IRAE S o AR IR SIUERIT FORE R 45 2R 12 N T 7 RO G s, — 7l g 1
20 SR TRAR (A I U AT TR T B IR SR R, 53— T T T R AU A R R AT R 0
A BHANL B TAEX T2 AR, RZE RS BRI A B PR IR R, XA RR 50 g 11
Bt U At 7 2 B B S A WrAR

Hk, AWPFeRss 1 ERMG R EIRH P AR IR =R, KIDAFRK. RN Z X
EAERRFRAR P HEE ORI, AN RSP AEREER . FARBRREFNS, GBTOREINE
W LR B R, IR AT AR TR JE S5 R R T S RS B R R
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e, AW T UNRMAE AR OB B e i, K ML S: X T
N ENIER, MDA S AR B E A Sk R E 2 mox TR A8y
RETE G, AT B BAT A SR AR 8 2 T s . IR, AkE Bl
FIINFEE R, EUCRA S U FIE . AR, A2 AR R MM ORI, EUCRIUE
R AR ETT 3, A BT R0 e B A 08, SRS NTE 2 IE K. X — WA BN R T B LA
BO S AR ST R SRR SCRE, JFR T AP BT SR

AHTFCPRBI S LUR . 55—, (R s R A 6 s S R T SR, I AR
ARR ARRBT T 5 R INBh AR BE B Ry A O, D& 48 B2 sebr it S 5 5
B SR TSR R EA R 2RO KA AR AR, PIYEERYL) 20 ¥, XM AR A ERREA . X
AFRFEE I BOWE H S, RS R AR 2 57060 f ol R SRR RS 52 B 1 2 v A
A, EAARKEE LT,

E&WmE

BRIET 2021~2022 A FEH At R RIEREE “ BRI ARV B SO 87 . - ot 51E 4
WHFL” (2021YBAO048); b i3 T KM ERIFAERBE 2020 4EEH A BUFSCETE “ BT 4 F LR 5w %
ECT AR 2RI 2 (2020008IXGG).
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