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VR is a new paradigm for computing
Command Line è GUI è Touch è VR

§ VR will permeate all segments & markets
– Consumer: gaming, education, travel, entertainment
– Commercial: real-estate, medical, productivity

§ VR will take on many form factors and a range of price points
– HMD tethered to PC
– Mobile phone insert
– Stand-alone HMD

There will be many winners: 
Hardware OEMs, VR Platform Providers, Content Creators, Silicon Providers

But this diverse ecosystem will require standards!
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Barriers to VR Adoption
Problem

“It cost too much”

“There’s nothing to play”

“It makes me feel sick”

” I can’t move! There’s too 
many wires!”

“It’s uncomfortable”

“It’s too hard to set up”

“I’m in VR, but I still have to 
sit, or stand in a small space”

“How do I do this? There’s no 
keyboard or mouse”

“I feel isolated when I play. 
And my friend sitting next to 

me feels left-out”

“I can’t see my legs!”

But there are many barriers to adoption…
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Barriers to VR Adoption
Problem Opportunity

“It cost too much” è
Drive good VR experiences to mainstream PCs with iGFx
Drive Inside-out tracking to reduce lighthouse/beacon costs

“There’s nothing to play” è
Partner with app developers, content providers, VR platform providers and game 
engines to optimize content
Create new VR experiences (e.g. Intel TrueVR and Intel Replay)

“It makes me feel sick” è
Improve tracking/reduce latencies through faster, more accurate 6DoF calculations
Support higher frame rates and higher resolution through better performing SoC
Graphics specific features to improve rendering performance/quality

” I can’t move! There’s too 
many wires!” è Single Wire solution and compatible standard for HMDs

“It’s uncomfortable” è Lighter weight displays; new types of display technology

“It’s too hard to set up” è Inside-out tracking; Dynamic room mapping

“I’m in VR, but I still have to 
sit, or stand in a small space” è

Wireless HMDs, Stand-alone HMDs
VR systems with cameras that are aware of environment

“How do I do this? There’s no 
keyboard or mouse” è

Speech command and control; speech recognition and natural language processing; 
gesture recognition, more natural controls; body tracking accessories (e.g. gloves)

“I feel isolated when I play. 
And my friend sitting next to 

me feels left-out”
è

More social VR & interaction
Mixed reality with depth capture & reconstruction to enable viewing environment
AI to provide better context, CV for understanding of scenes/objects/people

“I can’t see my legs!” è More sensors, haptics, biometrics, body suits!
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Bring VR to Mainstream PCs

7

Requirements:
• Reduce price to $399 for HMD & controllers
• Experience quality VR on Intel Core i5, 7th Gen
• Eliminate need for discrete graphics card
• Run VR @60fps without getting sick
• Eliminate expense of lighthouses/sensors used for outside-in tracking
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§ Collaborating with Microsoft on Windows 
Mixed Reality and ecosystem development

– Bring Mainstream VR to the 400+ Million  
Windows 10 users

§ Intel and Microsoft announce minimum 
specifications for PCs and HMDs for 
mainstream users and “Ultra” premium users

§ Microsoft announced partnerships with major 
OEMs to build HMDs supporting Windows 
Mixed Reality. Starting at US$299

§ Products started shipping in Oct 2017

Bring VR Experiences to the broader Market 
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Enthusiast VR

Premium HMD (> $399)
w/ High End PC (> $799)

2016 2017

Mainstream VR

Mainstream HMD (> $299) 
w/ Mainstream PC (> $599)



Create Great Content
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Requirements:
• Introduce new immersive experiences, designed specifically for 

VR (e.g. Intel® True VR)
• Write once and play on multiple platforms
• Make VR more social/less isolating
• Accelerate commercial VR usages
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INTRODUCE NEW VR EXPERIENCES
Pick your unique vantage point and watch the 
action in Virtual Reality
• VR experiences
• Personal points of view
• Real-time stats and updates

Watch the biggest moments in sports from 
virtually every angle



Improve immersive Experience
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Requirements:
• Higher resolutions & frame rates 

• 2K@90fps per eye expected soon
• Goal: 8K@120fps per eye by 2022

• Reduce latencies for 6DoF calculations
• Alternative rendering techniques, e.g. foveated rendering
• Content optimized for end-to-end system (HMD + PC  + cloud)
• Content scales according to hardware performance capabilities
• Support latest codecs and standards for 360 & 6DoF video
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Single wire solution
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Requirements:
• Support higher resolutions/frame rates required for next 

generation HMDs
• Support existing standards to prevent user confusion/dongles
• Support connection to discrete card and integrated graphics 

outputs
• Support bi-directional transport for camera data back to PC for 

6DoF and other computer vision workloads
• Low cost so as to continue to drive VR to mainstream users
• Support 5m+ cable length
• Fit with in HMD power envelope
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Envision a World with Thunderbolt™ 3 Everywhere

“Intel plans to drive large-scale mainstream 
adoption of Thunderbolt by integrating
Thunderbolt 3 into future Intel CPUs, and by 
releasing the Thunderbolt Protocol 
specification to the industry next year”

Intel Announcement at Computex 2017 
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Enabling VR over WiGig

Intel Confidential - Shared under NDA

VR Source 
Device

• Desktop 
• Laptop

WiGig 
Gaming 
Add-on

60GHz link
over the air

Display Port
Video & 
Audio

PCIe
Sensors & 

Management

HMD 
Wireless 
Adaptor

Battery

HMD

• VIVE 

HDMI
Video & 
Audio

USB
Sensors
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Hardware 

Media Codecs

QOS and Transmission

Industry Trade, AdvocacySoftware & SW/HW Interface

Content & ExperienceDefinitions, Guidance, Regulation

2017 Map of VR Related SDOs and SIGs

Broadcast Video
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