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Application Resolution Frame rate  MPixels / sec

esktop game 1920 x 1080 x 1 60 124

| 2018 VR
“ et T6 Vive pRO) 1440 X 1600 x 2 90 414
2020 VR* 4000 X 4000 x 2 90 2 880
- &

* Data from Siggraph Asia 2016, Prediction by Michael Abrash, October 2016
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1400 A Virtual reality is a challenging workload
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A Virtual reality is a challenging workload

A Most VR pixels are peripheral
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Percentage of the foveal pixels

96 %
7 o A
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;OJ T Q
iPhone7 Plus 27" Desktop Monitor 2016 VR HMD

A Virtual reality is a challenging workload

A Most VR pixels are peripheral

* Data from Siggraph 2017, by Anjul Patney, August 2017









A Virtual reality is a challenging workload
A Most VR pixels are peripheral

A Eye tracking technology available
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Multi-Pass Foveated Rendering [Guenter et al. 2012]

Full Resolution - Resolution - Resolution
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Coarse Pixel Shading (CPS) [Vaidyanathan et al. 2014]
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CPS with TAA & Contrast Preservation [Patney et al. 2016]

QSONTRAST-PRESERVING FO\'F’ | : ED RENDERING
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Can we change the resolution gradually?
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Perceptual Foveated Rendering [Stengel et al. 2016]
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Is there a foveated rendering approach
without
the expensive pixel interpolation?



Log-polar mapping [Araujo and Dias 1996]
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Log-polar mapping [Araujo and Dias 1996]
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Log-polar mapping [Araujo and Dias 1996]
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Log-polar Mapping for 2D Image [Antonelli et al. 2015]

Log-polar Inverse log-polar
mapping ( . mapping

RxS log-polar image

MxM cartesian image MxM reconstructed cartesian image
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Log-polar Mapping for 2D Image

Inverse log-polar
( . mapping

 RxS log-polar image

MxM reconstructed cartesian image
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Kernel Log-polar Mapping
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Kernel log-polar coordinates
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Kernel Foveated Rendering
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Kernel log-polar Mapping
A Define buffer parameter (
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Kernel log-polar Mapping

A Define buffer parameter (
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Buffer parameter
A
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Original Frame Buffer Screen Sample Map
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Original Frame Buffer Screen Sample Map

.
------
.

. P

38



Introduction Related Work Our Approach User Study

Original Frame Buffer Screen Sample Map
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Original Frame Buffer Screen Sample Map
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Original Frame Buffer Screen Sample Map
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Original Frame Buffer Screen Sample Map
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User Study
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Resolution:¢ v @ TpT T 1T
Field of view: up to 100 degrees

. N [p&hc8] step size: 0.2
| N [phr] step size: 1.0
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Begi=2 1 Uu = mU 3 mU

Conclusion
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G-buffer
LP-buffer

(- o8y

Kernel log-polar
transformation

/ Shading & l

internal anti-aliasing

log-polar transformation

Inverse kernel
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Screen

Texture coordinates Albedo map Roughness, ambient, and
refraction maps
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original ray-marching scene foveated ray-marching scene (0 = 1.8, U= 4)
10 FPS 30 FPS
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* Scene created byfigo Quez .



original 3D geometries foveated 3D geometries (0 = 1.8, U= 4)
31 FPS 67 FPS
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