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1968

Ultimate�Display

Ivan Sutherland



Ultimate Display
would, of course, be a room 
within which the computer can 
control the existence of matter.

1965



that makes people believe thery are in a remote world
and want to stay there.

Virtual�Reality
an�immersion�device
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Environment



1VR as an ecological device
to facilitate communication 
in mixed-presence environments
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FrontFace

2017



Hey Liwei !



He didn’t 
notice me…

He seems 
in the VR 

Give him
a nudge?



Is he really 
looking at me?



FrontFace:
Facilitating Communication Between HMD Users 
and Outsiders Using Front-Facing-Screen HMDs 

MobileHCI 2017

2017



Use this face screen to 
communicate user state



Reality



Virtual 
Reality



He is in VR 



Yeah, he is 
looking at me.



VR Glasses

Pupil Eye 
Camera VR Screen FrontFace ScreenCase



Eye camera 
for eye tracking, 
blinking detection

Pupil Camera

Pupil Camera



This camera on frontface screen allows 
the headset to see the real world.



RVR

User Presence



Transition from VR to R

User Presence

Front Screen

VR Screen
VR R



Apple Vision Pro



Liwei

FAR
MIDDLE CLOSE

voice-trigger
gesture-trigger tap-trigger

Externals-Initiated 
Communication 



• Tap-Trigger 
• Gesture-Trigger 
• Voice-Trigger 

Externals-Initiated 
Communication 



CLOSE
tap-trigger



MIDDLE
gesture-trigger



Liwei

FAR
voice-trigger
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Protect the external !
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Protect the external !





surface-sucker arm-belt stand

Shield Tools
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Let Us Talk Face-to-Face 



HMD Light

2020





a mobile HMD integrated with a 
steerable head-mounted projector 

allowing to anytime and anywhere 
reveal the VR user’s experience in 
physical environment

HMD Light





mutual communication

visible 
zone

Visualizing external users in VR when they 
approach VR user in visible zone



viewport

Viewport: communication reference
the VR user places a viewport to share their VR 
experience with external users

viewport



Free-surface Interaction
in addition to projecting on floor, HMD Light has the 
potential to deploy display to any convenient surface



HMD�LightFrontFace ShareSpace

2017 2018 2020



2020

Slice of Light

2020



Slice of Light
Transparent and Integrative 
Transition among Realities in a 
Multi-HMD-User Environment 

Wang

Tung University, Taiwan
Center, Taiwan





a visualization design
to enhance integrative transition
among realities of HMD users.

Slice of Light

HMDHMD
HMD



reality-guest



transition



reality-guest
stepping into reality-yellow





1is accessible to the surroundings
VR as an ecological device



2VR as an immersion device

expressive 
natural 
interaction





VR as an ecological device
can harmonize with the surroundings

ecology friendly to the surroundings 



Seated-Walking
A Walking-in-Place Technique for 
Seated Use of Virtual Reality 





vs

VR Locomotion



Design Consideration
• Embodiment
• Fatigue
• Highly constrained space
• Social Acceptance



• Foot Sensing video



Interaction Design



SIGGRAPH 2023
Immersive Pavillion
500+ users experienced
Seated-walking











the�lap
a surface, simple to access, smooth, and 
spacious for touch interaction.





Three ways of using the Lap interface
Direct�Touch Indirect�Touch Eyefree�Touch



3x4�grid

Direct�/�Indirect�
Touch

2x3�grid
3x2�grid

Eye-Free�Touch

Recommended�layout



recap
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is accessible to the surroundings
can harmonize with the surroundings

VR as an ecological device
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