
Introduction
• Possible	factors	causing	sickness
• Wide	FoV,	time	latency,	low	frame	rate	and	rendering	
speed
• sensory	conflict	between	the	visual	perception	by	the	
virtual	stimuli	and	the	vestibular	perception	by	actual	
head	motion
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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
• 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
• 80	subjects
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VR	Visual	Sickness	Predictor
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VR	Visual	Sickness	Predictor

• Perceptual	motion	features
• User	head	angular	velocity	𝜔"#$%
• Visual	angular	velocity	𝜔"&$
• Perceived	angular	velocity	𝜔'#(
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VR	Visual	Sickness	Predictor
• Statistical	content	feature
• Texture	features:	the	distribution	
of	the	spatial	texture	has	a	great	
effect	on	the	motion	perception	of	the	HVS
• Motion	features:	the	distribution	of	motion	affects	visual	
sickness	considerably

• Temporal	Pooling:	the	human	perception	
of	the	video	content	is	influenced	by	the	
scene	characteristics	in	numerous	
consecutive	frames	in	the	time	domain
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VR	Sickness	Assessment	Dataset
• create	a	reference	scene	which	includes	diversified	
textures	using	a	Unity	3D	engine
• 36	VR	scenes
• HTC	Vive
• 400x300	pixels	frame	resolution
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Experiment	Results

• Subjective	test	environment
• 80	subjects,	21-50	years
• 1-5	
• Individual	scores	and	MOS

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

• Metrics
• Pearson	linear	correlation	coefficient	(LCC)	and	
Spearman	rank-order	correlation	coefficient	(SROCC)
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MOS	and	Individual	Scores

• MOS

• Individual	scores
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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
• predicted	from	human	head	movement	and	the	
perceived	scene	in	the	HMD

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