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A Study on Evaluation of Visual Factor for Measuring Subjective Virtual Realization
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Abstract

Virtual worlds have pursued reality as if they actually exist. In order to evaluate the sense of reality in the
computer-simulated worlds, several subjective questionnaires, which include specific independent variables, have been
proposed in the literature. However, the questionnaires lack reliability and validity necessary for defining and
measuring the virtual realization. Few studies have been conducted to investigate the effect of visual factors on the
sense of reality experienced by exposing to a virtual environment. Therefore, this study was aimed at reinvestigating
the variables and proposing a more reliable and advisable questionnaire for evaluating the virtual realization,
focusing on visual factors. Twenty-one questions were gleaned from the literature and subjective interviews with
focused groups. Exploratory factor analysis with oblique rotation was performed on the data obtained from 200
participants(females: 100) after exposing to a virtual character image described in an extreme way. After removing
poorly loading items, remained subsets were subjected to confirmatory factor analysis on the data obtained from the
same participants. As a result, 3 significant factors were determined to efficiently measure the virtual realization.
The determined factors included visual presence(3 subset items), visual immersion(7 subset items), and visual
interactivity(4 subset items). The proposed factors were verified by conducting a subjective evaluation in which

participants were asked to evaluate a 3D virtual eyeball model based on the visual presence. The results implicated
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that the measurement method was suitable for evaluating the degree of the virtual realization. The proposed method
is expected to reasonably measure the degree of the virtual realization.

Key words: Virtual realization, Virtual environment, VnR(Virtual and Real worlds)
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Table 1. Result of Exploratory factor analysis

;a;g X df p RMSEA
1 340.414 77 000 0.13114
2 173.851 64 000 | 0.092872
3 115.851 ) 000 | 0078552
4 73.933 41 001 | 0.063533
5 45.81 31 042 | 0.048997

Table 2. Result of Exploratory factor analysis accordance
with measurement items

Factor
Measurement items

1 2 3
Q:01 926 - -
Q:02 657 - -
Q:03 484 - -
Q:04 - 710 -
Q:05 - 654 -
Q: 06 - 563 -
Q:07 - 563 -
Q : 08 - .563 -
Q: 09 - 424 -
Q:10 - 320 -
Q: 1 - - 628
Q: 12 - - .596
Q:13 - - .536
Q: 14 - - 356

42. Bol® Q0l2AM ZHI}

Table 32 1% QR1FAe] AFAE e,
TLI(Tucker Lewi Index)®} CFI(Comparative Fit Index)
o] AL AFE 7|Fo7 29 RIS st
Ad® AFe 100 7bers F2 AgEE o
Sho} B3 3891889 147019 8.9 AAAE 5169
A 98622 HeEpflen, 2709 2]l
3= &l T} Hierarchical 28 2] A3 oA] g+
=23 ksl SO0 F 12} 147019 291 FA)

A1 986, 22+ 2.1 thek 3709 221 &

A 97302 Ut Ao w g 231EA 9
Aol gQla 1A A= wig AR A2
AT HAHh

Table 49} Table 5= 7H¢ A73stE 4517 9%
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Table 3. Result of Confirmatory factor analysis accordance
with factor model
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Table 5. The determined measurement reverse items as
result of confirmatory factor analysis

Factor ” af CFI TLI RMSE No. Measurement reverse items
Model A
o1 How awkward did you feel somewhere in this virtual
1 3513 77 761 717 134 environment?
3 189.1 74 .900 .876 .078 0 How difficult did you immerse into this virtual
environment?
hierarchical | 189.1 73 910 .886 .077
03 How awkward did you feel visual expression of this
virtual environment?
Table 4. The determined measurement items as result of
' : How awkward did you feel movements of objects in
confirmatory factor analysis 04 . .
this virtual environment?
No. Measurement items
o1 How much was the degee of realization in this virtual 5 E_|-EC->I-E I7=-|| = 7E=|jl_|-
environments?
0 Hoyv much did you. feel' the. realistic 'deg’ree of 3309 74 012 mage] = A7E %E o i
objects’movements in this virtual environment?
WA sbg Agsh AP v 470 RYPoR
03 How. much did you feel '.[he natura.l degree of TRHE = g 7k s} A7REE 2R Ans=
objects’movements in virtual environment? R .
T3 2t} A7 AR 7H(visual presence)’©] A ¥}
is vi i 2 R . . . .
04 How natural was this virtual environment? = Figure 29} 7243, ‘A1ZHA 9] 7(visual immersion)
o5 |How much was the degree of immersion in this virtual o] ZA3}= Figure 33 720w, A|ZHA AL S 2H8-(visual
environment? interactivity)®] 23+ Figure 49+ Z2th A7) Al 291
06 How similar was this virtual environment compared (}\] 72t A, A 297, A1E }5}5—3}%‘)011
with its corresponding real environment? hate] AotE F=HsF RAS sjuro g s A7t
07 How strongly did you feel the objects in this S5 Hrksk A3 7y Azst RdEo] v s B
environment? Qo s BE £ A3 g vehiich ol
08 How contact-able was the objects in this virtual 7o 2 7 Fee] vy Azs 89l 8 BAA F
environment? a5 wlwslr] flste] sl wlolee] ek A
09 How much did you feel that this virtual environment is AARLS AA F H|Eg FAHO wIEY U A=
part of its corresponding real environment? (Mann-Whitney U test)S st wat oo =
10 How much was the degree of representative quality of & Wy gk A 1 T L7 SU7HE BAE
this virtual environment? 7] 918te] 24 W% (Bonfferroni crrection) *H S
" How much did you feel the degree of Agste fo FES ARSI A5 23, Az
interaction-ability with this virtual environment? ) AP Az 2z 2 x| zbE Abs R0
1 How frequently did you move against the change of A p=.00022 F A 7he] st A7E g9 W
A . o o o
this virtual environment? e oln gt zpo)l7} YL Foldt 2= )
13 How much did you perceive feedbacks for your
interactions in this virtual environment?
14 How much did you feel that someone gazed at you in
this virtual environment?
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