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Head-Mounted Near-Eye Light Field Display Prototype




Snell’s Law:
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Challenges?



[Kramida et al. 2016, Hong Hua et al. 2017]
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[Hoffman et al. 2008]




Nvidia’s computational displays



SIGGRAPH ASIA 2013, SIGGRAPH 2013 (E-TECH)
Douglas Lanman, and David Luebke. "Near-eye light field displays." ACM Transactions on Graphics (TOG) 32.6 (2013): 220.
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SIGGRAPH 2014, SIGGRAPH 2014 (E-TECH)

Andrew Maimone, Douglas Lanman, Kishore Rathinavel, Kurtis Keller, David Luebke, and Henry Fuchs. "Pinlight displays: wide field of view
augmented reality eyeglasses using defocused point light sources." In ACM SIGGRAPH 2014 Emerging Technologies, p. 20. ACM, 2014.
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SIGGRAPH 2014, SIGGRAPH 2014 (E-TECH)

Felix Heide, Douglas Lanman, Dikpal Reddy, Jan Kautz, Kari Pulli, and David Luebke. "Cascaded displays: spatiotemporal superresolution using
offset pixel layers." ACM Transactions on Graphics (TOG) 33, no. 4 (2014): 60.
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Applied Optics 2015
Kaan Aksit, Jan Kautz, and David Luebke. "Slim near-eye display using pinhole aperture arrays." Applied optics 54, no. 11 (2015): 3422-3427.
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SIGGRAPH ASIA 2016, SIGGRAPH 2016 (E-TECH)

Anjul Patney, Joohwan Kim, Marco Salvi, Anton Kaplanyan, Chris Wyman, Nir Benty, Aaron Lefohn, and David Luebke. "Perceptually-based
foveated virtual reality." In ACM SIGGRAPH 2016 Emerging Technologies, p. 17. ACM, 2016.
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Varifocal displays



IEEEVR 2017 [ gt SIGGRAPH 2017 (E-TECH)

Wide Field Of View Varifocal Near-Eye Display Using See-Through Deformable Membrane Mirrors
David Dunn, Cary Tippets, Kent Torell, Petr Kellnhofer, Kaan Aksit, Piotr Didyk, Karol Myszkowski, David Luebke, Henry Fuchs
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Focus mechanism FoV resolution | eyebox | form factor | compute overhead
Pinlight displays [Maimone et al. 2014] always in focus wide low moderate thin high
Free-form optics [Hua and Javidi 2014] light fields narrow high moderate | moderate high
HOE [Kim et al. 2015] holographic wide high small bulky N/A
HOE [Maimone et al. 2017] holographic wide high small N/A high
Focus tunable light engine [Liu et al. 2008] varifocal narrow high small bulky moderate
varifocal moderate bulk high

Multi-focal plane display [Hu and Hua 2014

This work
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Focus mechanism FoV resolution | eyebox | form factor | compute overhead
Pinlight displays [Maimone et al. 2014] always in focus wide low moderate thin high
Free-form optics [Hua and Javidi 2014] light fields narrow high moderate | moderate high
HOE [Kim et al. 2015] holographic wide high small bulky N/A
HOE [Maimone et al. 2017] holographic wide high small N/A high
Focus tunable light engine [Liu et al. 2008] varifocal narrow high small bulky moderate
Multi-focal plane display [Hu and Hua 2014] varifocal narrow high moderate bulky high
Membrane [Dunn et al. 2017 varifocal wide high large bulk low
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SIGGRAPH ASIA 2017, SIGGRAPH 2017 (ETECH)
Near-Eye Varifocal Augmented Reality Display using See-Through Screens

Kaan Aksit, Ward Lopes, Jonghyun Kim, Josef Spjut, Peter Shirley, David Luebke
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