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Influence of Depth Differences by Setting 3D Stereoscopic Convergence
Point on Presence, Display Perception, and Negative Experiences
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Abstract

The goal of 3D sterecoscopy is not only to maximize positive experiences (such as sense of realism) by adding depth
information to 2D video but to also minimize negative experiences (such as fatigue). This study examines the impact of different
depth levels induced by adjusting 3D camera convergences on positive and negative experiences and finds an optimal parameter for
viewers. The results show that there are significant differences among depth levels on spatial involvement, realistic immersion,
presence, depth perception, screen transmission, materiality, shape perception, spatial extension and display perception. There are
also significant differences for fatigue and unnaturalness. This study suggests that reducing the camera convergence angle of an
object by 0.17° behind the object is the optimal parameter in a 3D stereoscopic setting.

Keyword: 3D, convergence, display perceptions, fatigue, presence, unnaturalness
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Group . Camera convergence  Camera convergence - SIISOSGORC o igpary () Perceived depth (e
1 517.5 1.28 (-)20.67 0.27 33.24
2 467.5 1.42 (-)10.80 0.14 18.66
3 417.5 1.59 (-)0.84 0.01 1.57
4 367.5 1.80 (+)10.81 0.14 22.29
5 317.5 2.08 (+)29.10 0.39 71.77
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Table 2. Reliability, mean and standard deviation of the dependent variables
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unnaturalness .90 2.95 .76 3
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A A gt b WAl 1ol freleld Holsh Uik V. Z2 U 8o
(p<.01). I T2 23 Q0] EAA Y LL: IFEE
fojmE 2ol e, E0 Hla AE A% WA 2D Aol Bl I Re] o3k Zolzt Ar s} Z71E
& oAl AR 2EA 59 u]d 2polrt 9SS Ko 3D YA BEE FEolAl BHH R AR} 22 F
FATHp<01). FAZH Q1 v 54 EAZAT= <% AR FFS vAAT o]s} FAo ZElEs A 2
3> 2t < TR BHE wol7|% itk 53], 3D el Al
Ao g mEEscl BAH AP ko) UL A2 AP S PINAE SN0 5] gRe], of
317] e ZalE29] sl Tt Tol, Azt #of, ol WE AP AJNES AYEe AL FaEH B d
29 957 29 Y A4 B e gz e e AL AE 2dste] AP b=
I FarAdxg 7 ARBAE AT MAEe] 4 A AA == 3D FAHIYLE A Fstda o]o thel 2
FIAE AHE AYe <3d 49 2ok Z7EAke] G2gol gk ZdlEx, AZhe 54 183 3
3. 20l si= AN warsy 21
Fig. 3. The results of repeated measure ANOVA
2
Factor dfy dfy F Iy
presence 4 96 2.88 1
spatial ok
. 4 96 .18
presence’s subfactor involvement 539
realistic immersion 9 304" 14
display perception 96 593 " 20
depth perception 96 402" 15
screen
display perception’s transmission 4 9% 546 19
subfactor
shape perception 4 96 342 A3
spatial extension 4 96 347 13
fatigue 4 9% 390" 14
unnaturalness 4 96 505 A7
*p<.05, **p<.01, ***p<.001
H 4. DEAC BN B 2017l ARE
Table 4. Partial correlation coefficient among presence and negative experiences
. spatial temporal dynamic
fatigue unnaturalness . . . .
involvement involvement immersion
unnaturalness &
spatial involvement -18 _31
temporal involvement .50 44" 597"
dynamic immersion _20" _24" 59" 61"
realistic immersion -.10 29" 89 517 45"

* koK ok
p<.05, p<.01, p<.001
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