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Perception

Where we are?
e s What we see?
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The 2014 Nobel Prize in Physiology or Medicine

John O’'Keefe May-Britt Moser Edvard |. Moser
Born 1939, USA Born 1963, Norway Born 1962, Norway
University College London Norwegian University Norwegian University
of Science and of Science and
Technology, Trondheim Technol Trondheim




Locomotion System in the Brain




Locomotion System in the Brain




VR Locomotion: Gadgets

© Portable




VR Locomotion: Walk-in-Place




© Natural
© Portable

Free Locomotion




Constraint: Spatial Mismatching

Virtual World Real Space
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Redirected Walking
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Inception




Challenges



* Accurate locomafiigh and visual fidelity
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Mapping Virtual and Physical Reality
Qi Sun, Li-Yi-WeimAgie-Laufman, SIGGRAPH 2016



Automatic Content Re-Creation

Immersive HMD




Mapping Virtual and Physical Reality
Qi Sun, Li-Yi Wei, Arie Kaufman, SIGGRAPH 2016




Angle Preserving
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Qi Sun, Li-Yi Wei, Arie Kaufman, SIGGRAPH 2016
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Qi Sun, Li-Yi Wei, Arie Kaufman, SIGGRAPH 2016

"Mapping Virtual and Physical Reality
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Blended Rendering

Motion
}\1 +}\2 sickness! —

Warped Original



Different Weights




Different Weights




Different Weights
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Where we are

* Manipulate visual stimuli for spatial matching
* Extend image-based modulations to immersive worlds

—> Content-aware media re-creation







commodation

redit .L'J—Chu:ng Huang




Traditional Displays
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Critical to Immersive Media

* Vergence—Accommodation Conflict -> Sickness




Critical to Immersive Media

* Vergence—Accommodation Conflict -> Sickness

* Depth Understanding, esp. AR/MR




Wide Field Of View Varifocal Near-eye Display Using See-through Deformable Membrane Mirrors, Dunn et al. 2017




Critical to Immersive Media

* Vergence—Accommodation Conflict -> Sickness

* Depth Understanding, esp. AR/MR

* Interaction Accuracy



Traditional Displays




Light Field Displays
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Perceptually-Guided Foveation for Light Field Displays
Qi Sun et al., SIGGRAPH Asia 2017




Light Field Displays
.

0 Veation for Light Field B

i H Asia 2017

Percept
Qi Sun ¢



Light Field Disple

Percept d Peation for Light Field B
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Light Field Displays
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Percep uaIIy -GUided Foveation for
Qi Sun et al., SIGGRAPH Asia 2017




Light Field Displdys

L led Foveation for L
L. e Qi Sun et al., SIGGRAPH Asia 2017




eoscope, Huang et al. SIGGRAPF




high latency
—> AR/VR sickness



Foveated Human Vision




Perceptually-Based Foveated Virtual Reality, P,




Foveated
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Psychophysical Studies — Blur Stimuli

Blur Diff
Detection

Blur Accommodative
stimulus stimulus

rent?




Perceptual Studies for Foveated Light Field Displays
Joohwan Kim et al., arXiv 2017




Psychophysical Studies — Light Field Stimuli

Depth Diff Depth
Detection

Discrimination




Perceptual Studies fé'rf_g_veated Light Field Displays
Joohwan Kimee o arxXiv 2017
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Perceptually-Guided Foveation for Light Field Displays
Qi Sun et al., SIGGRAPH Asia 2017







B Ours ®Full resolution m[Huang et al. 2015]

Scene 1 Scene 2 Scene 3 Scene 4




What we see

* Track, understand, analyzing the anatomical eyes

- Faster, more comfortable, natural

— Content representation/authorization/viewing




What’s Next?



Eve-Tracked Immersive Perception
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* Foveal VS peripheral vision > r{::}\}:;:ﬂ::::k )
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Immersive media interface ]

Whyenlmpno rta nt_?. '

e Other actions
* Vergence

e Blink
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Panning and"20d




Perception-assisted Immersive Creation

* Immersive media editing

* Painting/Sculpting

* Light Field Capturing

e Collaborative authorization y

CollaVR:
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Thank You!

&
Discussion

More Materials: http://qisun.me/

Major References:
* Mapping Virtual and Physical Reality. Qi Sun, Li-Yi Wei, and Arie Kaufman, SSIGGRAPH 2016

* Perceptually-Guided Foveation for Light Field Displays. Qi Sun, Fu-Chung Huang, Joohwan Kim,
Li-Yi Wei, David Luebke, and Arie Kaufman, SIGGRAPH Asia 2017
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