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Immersive Internet Explorer

I know nothing 
about HoloLens.
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Immersive Karaoke  
(JS/HTML/CSS)

Immersive Web Browser

Filter

Karaoke page must: 
• Construct rendering support 
• Detect gestures



Balancing Privacy and Functionality

Abstractions

What are users’ privacy attitudes?

How?



Balancing Privacy and Functionality

• Online survey via instant.ly 

• Sample size: 50 people

911 AssistDance Game Media Player

What information would you be comfortable sharing with each 
application?

http://instant.ly
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Balancing Privacy and Functionality
Discoveries:

Location of Large Flat Surfaces

• Users have different privacy attitudes toward different apps. 

• Users view the location of large flat surfaces to be less 
sensitive than raw data.



Balancing Privacy and Functionality
Privacy Properties:

• Detection Privacy 

• Rendering Privacy 

• Interaction Privacy
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Immersive Web Application  
(JS/HTML/CSS)

SurroundWeb 
Abstractions
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SurroundWeb: A 3D Web Browser

Room Skeleton

DOM

Detection Sandbox

Soda
Can

Nutrition
Information

Absolute Relative
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Detection Sandbox

#coke-‐calories	  {below:	  “coke-‐can”;}	  

<segment	  id=“coke-‐calories”>	  
	  	  Calories:	  140	  
</segment>

See paper for details on side channel mitigation

• Physical object-relative layout 

• Does not reveal object presence or 
location 

• (Content is non-interactive)
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Conclusion
• SurroundWeb: 3D Web Browser 

• New rendering abstractions: 

• Room Skeleton 

• Detection Sandbox 

• Paper has many more details! 

• Privacy properties, Satellite Screens, …



SurroundWeb In Action


