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Abstract

Recently as a result of covid 19, it has emphasis on the importance of non-contact. VR content has been attracting attention as
an alternative to visual arts, media art, new media exhibitions and performances with limited offline activities. Although interest in
360 VR video contents such as VR contents for exhibitions and performances is increasing, research on immersion and satisfaction
is focused on games and animation VR contents. In this paper, it verified the effect of the difference in the position and height of
the VR camera in exhibitions and performances on the user's presence and satisfaction. For this experiment, the presence and
satisfaction were measured after experiencing the VR contents of the convergence exhibition and performance <Ye/In/Sun> filmed
at different locations and heights. As a result of the experiment, the difference of VR camera’s position had a significant effect on
presence and satisfaction, the difference of VR camera’s height had a significant effect only Realistic immersion of the presence.
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Table 1. Presence and satisfaction questionnaire
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Presence

Spatial involvement

| felt as if | were in the video.

| felt as if | had flown while watching the video.

| felt like | was moving in the background of the video while watching
the video.

4 Point Likert scale

| felt like | was experiencing another world while watching the video.

0 Point ‘None’ ~ 4 Point ‘Severe’

| felt like | experienced a virtual world while watching a video.

Temporal involvement

| did not know how long it was while watching the video.

| forgot myself while watching the video.

4 Point Likert scale

It seemed like time passed faster than | thought while watching the
video.

0 Point ‘None’ ~ 4 Point ‘Severe’

I couldn't think of anything else while watching the video.

Realistic immersion

| felt like | was in the video.

While watching the video, it felt as if the screen existed in reality.

4 Point Likert scale
0 Point ‘None’ ~ 4 Point ‘Severe’

While watching the video, | felt like | was actually on the scene.

Satisfaction

Enjoyment

| like this video.

| enjoyed this video.

4 Point Likert scale
0 Point ‘None’ ~ 4 Point ‘Severe’

| wanted to watch this video longer.

Reuse

| want to see this video again.

4 Point Likert scale

I'm willing to watch this video again.

0 Point ‘None’ ~ 4 Point ‘Severe’

I will probably watch this video again.

A, THA] o] &3l Al o] FFe]
£ 93] W= (McGloin, 2013)
A Z 30 2, A8,
Fel=9 Ajo]g okt &
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a2l 5 AlE

Flg. 5. Experiment environment

30fpse] VR ZUEE A4S A8 FAEE A 3 AEA Wb A8 B welFn
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Table 2. Comparing the presence score according location difference (unit: point)
. OAX(1.7m @F%(1.7m

il Mean(stSD) Mean(siSD) ! p-value
Presence 1 1.50+1.01 2.63+1.13 -5.613 <0.001
Spatial Presence 2 1.20£1.10 2.43+1.57 -6.495 <0.001
imvolvernent Presence 3 1.3841.21 2.31+1.61 -4.100 <0.001
Presence 4 1.404£1.10 2.77+1.22 -7.490 <0.001
Presence 5 1.53+1.04 2.77+1.19 -5.951 <0.001
Presence 6 1.70+£1.02 2.67+1.18 -4.690 <0.001
Temporal Presence 7 1.53+1.11 2.57+1.28 -6.360 <0.001
involvement Presence 8 1.70+0.95 2.77+1.14 -5.113 <0.001
Presence 9 1.60+0.93 2.70+1.18 -5.086 <0.001
Realistic Presence 10 1.60+£1.13 2.73+1.23 -6.378 <0.001
immersion Presence 11 1.60+£1.07 2.73+1.26 -5.321 <0.001
Presence 12 1.73+1.14 2.87+1.17 -5.778 <0.001
Satisfaction 1 1.87+0.90 3.10+1.06 -4.803 <0.001
Enjoyment Satisfaction 2 1.87+0.86 3.00+1.05 -4.572 <0.001
Satisfaction 3 1.97+0.93 2.87+1.07 -4.062 <0.001
Satisfaction 4 2.13+0.94 2.80+1.10 -2.525 0.017
Reuse Satisfaction 5 1.97+1.00 2.93+1.05 -4.252 <0.001
Satisfaction 6 1.93+1.05 2.87+1.04 -4.255 <0.001

SD : standard deviation
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oA A o] A Hi= E0] Im 70em & 7|22 &Y 24 VR Fel=9] ZgE2E £9 99107 AudH
H Felz(olst A4 FHl=)9t @ Ff FalolA #Ao HEE HWME FdsHA o T4 FHEF EA%
A BE E0] Im 70em & 7508 #ojH Frl=(o]st F Aol g RN & HAFE BAoH FAAJA f9
o 4 FH2)e] AEA H7HE vaEsith ® 2+ 9 AT vestth 53], E74% 3EollA o] Giol Fokth
2] zpole] mpE ZH|EA0} RHEE M HWEE & (F313).0l sl Foff A FE2(3.10£1.06)9F A4 &
oh Wl A3 Ak o g B F4 FHl=9 HaTt E=7) Bl 2(1.87£0.90)> & AFo]& B3tk ol& FHoAnt
Ueiston 244025 93574 Uehgth FOE 2 & Jde 44 =9 9 360%=2 EE AA
ZYE2 HwollA T T4 FHl=e] o] Mt AA FoiE B F dtke Fo] HEEE 59l 810 =
=4 Jebgew, EAHSZ FosA Ueluith A7k e
oo} ¢ AARAME Fof T4 FHZ] A7 =
e o FAAQ FAANE UErsith 53], 37 2. =0| xfolof| mE = ZEA & oEEE Zn
FgEoA FdS B 5o vE AAE AE 3 AAE
ARG B34y 3 dal oS4 2277+ Fo] Apolo] whE L Eie} HEE FHE 98 © F
1225 A4 FUALA0LI0E £& Ao Balth o B FIA Be] A4 BE 0] 17m & /)202 39
E R 46 et 948 $A VR Agdolelz  H FHZ(0IE o] 1.7m FRIZ)eH @ Fuf TN #
A7z A F S A 22 T e R4AE A A9 7|t E2 3m = 7IEo R FYE TR0l =
+okal 7] WiEolth AA 3 tEA o FalolA 2k o] 3m FHl=)¢] HEA H7HE Hwsith & 35 F0
A 71017} %218 = Thopsl QAES FHAOE KOO zrolo] ME TS0} UEE Jg H| A EE HoFTh

H 3. 0| Xolof| ME ZEA EE M HWE

Table 3. Comparing the presence score according altitude difference (unit: point)
e S2(1.7m) S2(3m)
=g t p-value
MeanstSD Means+SD

Presence 1 2.63+1.13 2.50+0.68 0.626 0.536

Soatial Presence 2 2.43+1.57 2.63+0.81 -0.947 0.351

_ Spata Presence 3 2.311.61 1.9741.13 1,670 0.106

involvement

Presence 4 2.77+1.22 2.43+0.82 1.836 0.077

Presence 5 2.77+1.19 2.3310.84 2.359 0.025

Presence 6 2.67+1.18 2.27+0.64 1.989 0.056

Temporal Presence 7 2.57+1.28 2.43+0.77 0.626 0.536
involvement Presence 8 2.77+1.14 2.40+0.81 2.257 0.032
Presence 9 2.70+1.18 2.37+0.61 1.471 0.152

» Presence 10 2.73+1.23 2.07+1.05 3.440 0.002
Realistic Presence 11 2.73t1.26 2.43:0.68 2,037 0.051

immersion

Presence 12 2.87+1.17 2.00+0.91 4.853 <0.001

Satisfaction 1 3.10+1.06 2.90+0.80 1.000 0.326

Enjoyment Satisfaction 2 3.00+1.05 3.03+0.76 -0.189 0.851
Satisfaction 3 2.87+1.07 2.80+0.92 0.465 0.645

Satisfaction 4 2.80+1.10 2.90+0.71 -0.619 0.541

Reuse Satisfaction 5 2.93+1.05 2.80+1.00 1.682 0.103
Satisfaction 6 2.87+1.04 2.77+0.57 0.619 0.541

SD : standard deviation
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