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EHOIXY & / 7HAEE0A A0 BHE RIS SEIA A2t & &0t
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S FAaA7le Webe AT o] AT 1998). RF ofy gt AAAlE BEAQ T
Aqre E25 Fdste 7P 243 Al o AAE 98l shte] BAABAE APk
TAA ] Aol o] AlEAeld AFE7F 553 Aol shue] BAFEAE A
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A Apelof] fFojm|gk zpolzb YIATHAA, 199=  ZHET Fon|atA SSITHEA, 19)=646,
254, p>.05, K1, 19)=2.69, p>.051. AT 7}  p<0sk2d 3). 3EDA M= EGGe HA
FaY A@AANAE B Fo dig 2 Fog gl zdH SR o Fake gy
ofH]&o] IVF oA NolVF 8o} fo]  zhoju]go] zk 27 Atolo] fFefm|&t zfo]7}
v SHAl ZSEALA(, 19)=4.64, p<.051, YRl  GIACHFQ, 19)=1.11, p>.05, F1, 19)=1.26,
Zu14 gjd @odn| &L IVF Z2400A NoIVE  p>.0513E 1).
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ZUL el ot o ZHodH|E(3.66~6.86 com)2 Fl0IsHAl IRUCt (*p<.05)
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Effect of an Independent Visual Foreground
on Cybersickness in Virtual Environment
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Cybersickness accompanies a variety of autonomic symptoms that parallel symptoms of motion sickness. The
underlying physiological mechanisms of cybersickness have been controversial and foolproof methods for
elimination of cybersickness have not been introduced. This study investigated effects of an independent visual
foreground (IVF) which could assist users in selecting a single rest frame in virtual environment (VE) to reduce
cybersickness. Twenty-two subjects experienced a VE both with the IVF (IVF condition) and without the IVF
(No-IVF condition) with counterbalancing for contol of order effects at an interval of two weeks. Subjective
indices of cybersickness were obtained from self-reports and a simulator sickness questionnaire (SSQ). Physiological
indices of cybersickness were obtained from the frequency spectrum of electrogastrogram(EGG). A presence
questionnaire (PQ) was used to compare the feeling of presence in each condition. The main findings were that
the residual percent of normal frequency of EGG was maintained significantly higher level and the residual
percent of tachygastria frequency of EGG was maintained significantly lower level in the IVF condition than
those in the No-IVF condition. There was a significant correlation between SSQ scores and frequency spectrum
of EGG. However, there was no significant difference in PQ scores between IVF and No-IVF conditions, which
showed that IVF did not deteriorate the feeling of presence in the VE.. These results suggest that presentation
of IVF in VE reduce autonomic symptoms of cybersickness and EGG can be an objective measure of

cybersickness. We suggest that use of IVF can be a promising approach to alleviate cybersickness in VE.

Key words : virtual enviromment, cybersickness, independent visual foreground, vest frame, electrogastrogram
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