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Features Extracted from Virtual Reality Content )

< 3 A"
( Heeseok Oh®)

o ok
I =

W44 t]2Z g o] (Head-Mounted Display: HMD) 719+e] 7H3dA A AgS Azt ARZE stoid A D AA 2zl &
A A w8 ke Awe gestng, AFAR Stelg ol2ut AAAAY FAEAAR A% G4 /pdEd drE i
ot 7 2Rlze] Hgat A SdE feixe AlsAkel An)s AleAR stoiw W] el tak A A5 5
=g A3 AojgomA o] gae] AHHE vAgTte] ay Y, ofF T V€ PEAA Erld dF Ave 4 2
2o g3l Ad-hoc #AelA dAso] itk ¥ =il 7H3ad drle] A o5 8 Amshg 7|uke] dr] o3 =
2g sgatsith A9 ATelA BeR 9] #d Zdz eas n#ste] 52%9) A4E4 4e A4ax, 15089 9
s Fdate] ditE JAARE FAToRy FHA /PR dr) 4 50 A4 gAEdAE dEske 5
A FE& 9@ Raw dlolHY] 743, A4 UPE/AHES BgdshE RGB 4ozt e 54 49 Aol #8435
A Aole Bl 4 P A el Sl AU mHYES 2 17F] w3 OA AL FEA0IT £Y, FEE 33
A 5L zbe] A1z 1A AIE I 4744 E9(Pooling) V1S EAFORA AHY Q1A 5oz wgegint I
Aee T A5 PR FHH Br] WFE dolER dto] AL EAES FHAR A3, A/ AAFH 7HdEd wy)
FE A5 ZdE 75T F Adon, oF e A AP oA div] 6%2] FdHEg 2gsATh

Abstract

Although an exploring virtual reality (VR) based on a head-mounted display (HMD) delivers the extended visual
experience to a viewer, whose artificially forced stimuli cause inter- and intra— sensory conflicts between visual, vestibular
and somatosensory proprioceptor. Such abnormal neurological interaction might provoke a deleterious side-effect, which is
called cybersickness. In order to guarantee viewer's safety, producer and provider have to predict the degree of cybersickness
prior to regulating the related attribute of a VR content. Unfortunately, previous researches on cybersickness have only
focused on the mutually independent factors. To cope with this problem, we propose a novel scheme for prediction of the level
of cybersickness by employing the supervised learning. Towards this, 52 synthetic VR scenes are newly generated, and then
the subjective opinions are collected through a large-scale clinical evaluation with participation of 150 volunteers. To capture
the robust representations of cybersickness, 17 spatial perceptual features are extracted including the processed raw data
which represent the visual-vestibular sensory conflict, the estimated visual sensitivity and complexity from RGB images, and
the depth information. Moreover, the extracted spatial perceptual features are transformed to the temporal perceptual features
by deploying four pooling methods which reflects the human’s visual characteristics. The extracted features are regressed onto
the ground-truth (i.e., the rated score), thus the prediction of quantified level of cybersickness can be achieved by using the
trained model, and whose predictive performance has ~76% correlated relationship with the subjective opinions.
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Fig. 2. Overall framework for prediction of cybersickness
arising from virtual reality.
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Tablel. Raw data obtained from subjective evaluation.
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