Introduction

* Possible factors causing sickness
* Wide FoV, time latency, low frame rate and rendering
speed
e sensory conflict between the visual perception by the
virtual stimuliand the vestibular perception by actual
head motion

physical motion visually perceived motion



Goal

* Explore an objective VR sickness prediction
framework dealing with the recent HMD based VR
contents

* Perceptual motion features: user’s head rotation and
virtual camera rotation in virtual space

e Statistical content features: distribution of the spatial
texture, motion of objects and background
= objective VR sickness predictor (VRSP)
 consisting of 36 contents with 10 scenarios
e 80 subjects



VR Visual Sickness Predictor
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VR Visual Sickness Predictor

Visual Receptor Dynamics

—1
. wlf’esr — (P\tesr o P\fesr ) XY (degree/sec),
* Perceptual motion features P = [Fogs Pros Yooa]
 User head angular velocity w ‘ ' '
g y vest Wyis = Wyest — Deam (degree/sec):
* Visual angular velocity w,; o', = (P, —Po1) x 7,
. . f f t
* Perceived angular velocity wp; Prom = Team> Peams Yeam) -
Vestibular
Angul.ar T1T4S? .
Velocity—* (115 + D(tgs + 1) . . + 'C 3 Perceived
(@pest) ! a actual vestibular signal +F Anguar
Canal Dynamics + e p Werr | Cosine Velocity
abs(e) — Bell (@per)
. . (TWS + 1) Function
expected vestibular signal Adapration
Operator Optokinetic
!nterng;Model T1ToS 2 Influence
Canal Dynamics (t15s+ 1)(1qs + 1) 1
Visual 4 - . (Tyas + 1)
Anguls _
Vebcy ] —€ "4 X— k F—
(Wyis) Gain



VR Visual Sickness Predictor

e Statistical content feature

e Texture features: the distribution gt — \// CSF (Q)|B(Q)|dQ,
of the spatial texture has a great /0
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VR Sickness Assessment Dataset

e create a reference scene which includes diversified

textures using a Unity 3D engine

* 36 VR scenes
e HTC Vive

e 400x300 pixels frame resolution
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Experiment Results

* Subjective test environment
e 80 subjects, 21-50 years
e 1-5
* Individual scores and MQOS

* Setup
e SVR with linear kernel
e 80% for training and 20% for testing
* Repeated 1000 times

* Metrics

* Pearson linear correlation coefficient (LCC) and
Spearman rank-order correlation coefficient (SROCC)



MOS and Individual Scores

* MOS
LCC Mean Median Std.
Fo oo 0.484 0.492 0.063
Fper 0.682 0.688 0.054
F.on 0.421 0.439 0.079
VRSP | 0.724 0.728 0.081
* Individual scores
LCC Mean Median Std.
| QN 0.413 0.420 0.068
Fpe,.. 0.601 0.612 0.091
F.on 0.322 0.343 0.070
VRSP | 0.671 0.676 0.103

SROCC Mean Median Std.
| QN 0.434 0.451 0.110
Fper 0.643 0.647 0.050
F.on 0.434 0.457 0.084

VRSP 0.710 0.733 0.048

SROCC Mean Median Std.
| D 0.473 0.477 0.047
Fpe,‘ 0.627 0.634 0.087
| Q. 0.389 0.391 0.094

VRSP 0.688 0.692 0.098




MOS and Individual Scores
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Conclusion

 predicting VR sickness on HMD viewing

* by suitably characterizing the visual-vestibular
interaction model and contents features

e predicted from human head movement and the
perceived scene in the HMD

e Future work

e develop a database with gaming scenario, natural
experience (360 videos) and human subject scores on
them



