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“Hype-Cycle”



Virtuality Continuum

Milgram, Paul; H. Takemura; A. Utsumi; F. Kishino (1994). “Augmented Reality: A class of displays 
on the reality-virtuality continuum,” Proceedings of Telemanipulator and Telepresence Technologies. 
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HMD vs CAVE



C6



C6



The end?
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What goes around…
LEEP Optics (1979)

Large Expanse, Extra Perspective Optics

•Developed by Eric Howlett

•High resolution center, lower in periphery

•Basis for most VR HMDs
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Other big bets…

Microsoft HoloLens

Sony’s 
Playstation VR

Daqri
Google

Daydream



Applications/markets

Games -
Live events -
Video entertainment -
Retail -
Real estate -
Education -
Health care -
Military -
Engineering -

2025 total addressable market 

$11.6B
$4.1B
$3.2B
$1.6B
$2.6B
$0.7B
$5.1B
$1.4B
$4.7B

Software TAM
Hardware TAM

$35.0B
$45.0B



What’s different this time?



Vergence/Accommodation

http://www.eyebrainpedia.com
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Light field camera



Near-Eye Light Field Displays

As with light field cameras, our design supports continuous accommodation of 
the eye throughout a finite depth of field; as a result, binocular configurations 
provide a means to address the accommodation-convergence conflict 
occurring with existing stereoscopic displays.

“Near-eye Light Field Displays,” Douglas Lanman and David Luebke, in ACM Transactions on Graphics 
(TOG), Volume 32 Issue 6, November 2013 (Proceedings of SIGGRAPH Asia), November 2013 

OLED mircodisplays



Future of VR/AR displays

Current
Handheld
Lightweight head mounted

Future
Wide FOV see-through (3+ years)
Retinal displays (5+ years)
Contact lens (10-15+ years)



Content creation

A-frame

Sources Interaction Authoring

CAD/CAM/CAE/AEC
Any 3D Model:

PyMol

Online:

360 Video:



Touch

https://www.youtube.com/watch?v=MYH--QGUFn8



Touch

https://www.youtube.com/watch?v=MYH--QGUFn8



VR Patents



Cybersickness?







More specifically, the invention relates to the reinvention of a headlight system from a basic light 
bulb system to a smart, machine learning based system that could recognize specific object to 
highlight to provide drivers with better vision at night and especially during times of fog and/or 
rain. The system is also able to recognize humans at a distance by projecting dots of light onto 
subjects much like Apple uses a dot projector for Face ID but on a massive scale. 



Here we go again?

https://techcrunch.com/2017/08/26/this-vr-cycle-is-dead/

https://media.thinknum.com/articles/sales-data-shows-that-consumer-interest-in-vr-is-waning/



AR Eco-system



That “geek” factor



Platforms for Advanced Wireless Research



Takeaways

• Commoditization requires…

• Huge potential market, which leads to

• Huge investment, and…

• Rapid technological advancement

• Many new opportunities


