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Terminology



XR Definition

https://www.linkedin.com/pulse/virtual-augmented-mixed-reality-basic-definitions-bob-stone/



Metaverse?



Industrial Metaverse (Gartner)

Industrial metaverse is defined as a convergence of the physical and digital world for industrial 
applications, where people interact and collaborate with machines to design, build and optimize 
systems in an immersive environment.



Market Trends



Hype-Cycle

2018 What’s next?

2007 VR voted a
Technology flop

2014 Facebook
Buys Oculus

1985 VPL

VR’s Hype-Cycle

1992

1997







Applications/markets (2016)

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

Consumer
Markets

59%

Enterprise
Markets

41%



XR Market Projected Growth

CAGR: 31%

https://market.us/report/extended-reality-market/



VR Patents 

131,873 patents awarded



AR Patents 

92,968 patents awarded



Navigation Based on Detected Size of Occlusion Zones– 
US20230347877A1 (Mobileye Vision, 2023 pending)



Modifying Behavior of Autonomous Vehicles Based on Sensor 
Blind Spots and Limitations – US20230341871A1 (Waymo, 2021)



Method and Device for Displaying 3D Augmented Reality 
Navigation Information – EP 3 845 861 B1 (Samsung, 2024)



Remote operation of vehicles using immersive virtual 
reality environments – US11099558B2 (Nvidia, 2021)



Technology Trends



MS HoloLens 2

Magic Leap 2

Varjo xr-4

Meta Quest Pro

HTC Vive XR Elite

Tethered 
vs 

Untethered?

Video see-through
vs

Optical see-through?

Enterprise? or Entertainment?



A “Killer” Application?



Apple Vision Pro – spatial computer?

• VR or AR

• $3,500



“Smart Glasses” – are they really AR?

• Capture photo/video (e.g., Ray-Ban Meta) and/or display text, or…

• Project 2D virtual workspace or theater-sized screen over real-world

• Relatively inexpensive ($100 – $500), USB-C connectivity



https://doi.org/10.1038/s41586-024-07386-0 



https://doi.org/10.1038/s41467-024-46915-3 

April 2024



Content Creation



Video from
iPhone 13
4K, 30 fps

Interactive
render @
60+ fps

https://repo-sam.inria.fr/fungraph/3d-gaussian-splatting/

Machine Learning
(training & optimization)



One year later…



IEEE / CVF Computer Vision and Pattern Recognition Conference (CVPR) – June 2024



ACM Trans. Graph., Vol. 43, No. 4, Article 62. July 2024. 



6 May 2024

Wayve said its technology doesn’t rely as heavily on 
high-definition maps or lidar sensors. Tesla has used 
an approach similar to Wayve in recent years.

Embodied AI:



https://wayve.ai/thinking/prism-1/



Telecommunication Trends

5G (2018)

6G (2029)



Audi Activesphere (concept)



Take aways…

• AR will dominate

• Thin, lightweight XR glasses coming soon

• AI-enabled XR will expose new applications

• Content creation is changing fast

• Mobile XR via 6G telecommunications

• Leading to more AD/ADAS advances 

FluxAI prompt: Future of automotive HMI featuring thin 
augmented reality glasses, and advanced 6G 
telecommunications with an enthusiastic driver



Questions?
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