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Influence and Improvement of Space Compression in Virtual Environment

SONG Xiao-lei, WANG Jia-wei
(School of Psychology, Shaanxi Normal University, Xi'an 710062, China)

ABSTRACT: Space compression is an important technical bottleneck of virtual reality technology. In order to promote
and use this technology more broadly, the problem must be effectively solved. The causes, characteristics, influencing
factors and compensation schemes of spatial compression in VE are analyzed systematically from a cognitive perspective,
so as to effectively solve or improve distance compression to enhance fidelity and users' experience and ultimately pro-
mote the wide application of VR technology. The methods of literature research and interdisciplinary analysis were
adopted to retrieve and analyze a large number of related literatures in cognitive psychology, human-computer interaction
and computer science and systematically sort out the characteristics and laws of spatial compression effect in VE. At the
same time, the causes for the spatial compression in VE were discussed from the perspective of individual cognition and
technology, and based on this, the specific solutions were proposed to reduce the space compression effect and improve
the users' experience. Based on the theory of multi-sensory integration, an in-depth analysis is carried out on the mecha-
nism of the distance compression effect. It is proposed that in the cognitive perspective, the users' sense of presence can
be enhanced by providing binocular parallax and rich depth cues and the inconsistent environment can be provided in VE
to improve the accuracy of distance estimation in VE, thus finally achieving the purpose of effectively solving or im-
proving the distance compression problem.
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Fig.1 Causes of distance compression in virtual environment
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SRR 5 LSRR B 2 L/ %

S e

e L R I
PHILLIPS, et al. (2009 4 ) 3.0 m~7.0 m 94 97
RIES, et al. (2009 4£ ) 12 2.4m~7.6 m 91 101
ZIEMER, etal. (2009 4 ) 11 6.1 m~36.6 m 56 79
PHILLIPS, etal. (2010 4F ) 4 3.0 m~7.0 m 85 100
STEINICKE, et al. (2010 4F ) 3.0 m~7.0 m 78 100
GRECHKIN, etal. (2010 4 ) 13 6.0 m~18.0 m 73 94
NGUYEN, etal. (2010 4 ) 2% 6.0 m~18.0 m 86 102
JONES, etal. (2016 4F) 27 3.0 m~7.0 m 80 93
KELLY, etal. (2017 4F) 2% 1.0 m~5.0 m 85 86
KELLY, etal. (2022) 1.0 m~5.0 m 69 88
KANG, etal. (2023 4 ) ] 3.7m~8.8m 75 97
FELDSTEIN, etal. (2020 4f ) B% 8.0 m~13.0 m 96 94
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Fig.2 Adjustment and convergence in virtual environment and real environment
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