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lvan Sutherland, 1968.



Challenges with glasses
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Columbia Touring Machine. ISAR 2001.









Alternate AR vision



To create authentic augmented reality experiences that are situated
intherealwor I d, donot require additio
enable a high degree of interactivity with computer -generated

content.
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(Kinect)
== GPUbased computation



We are not the first

one-way twWo-way
illumination information

Underkoffler & | s hi i1 , CHI 0 BR&skare t al . | S| GGRAPH 0 9 Binhanez UBI COWN
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https://www.youtube.com/watch?t=15&v=3h3D6dCLAeo

How our work differs?

Realt i me! We donot assume static g

Any surface Is a display.

Procedural behaviors and rendering based on the current
conditions in the environment.

Our experiences scale from 1 to many nodes.

We want the experiences to be highly interactive, beyond the
simple controller input.



We want to enable canalogé 1 nt er acti ons (
experience of the real world), while still offering the user
csupernatural 0 power s when |1 nteract
generated content.



Analog interactions

MirageTable

B Jota & Wilson, ACM CHI 201



Benko, Jota & Wilson, ACM CHI 20



Any surface is a display

Beamatron

Wilson, Benko, Izadi and Hilliges, ACM UIST 20:



Wilson, Benko, Izadi and Hilliges,
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Pro-cams enable
shared experiences

HlumiRoom

Jones, Benko, Ofek and WilISGES Las Vegas and ACM SIGCHI 2
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Radiometric Compensation

Projected Image Live Footage
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Appearance






YOlI illumiroom

P » ) o032/116

lllumiRoom Projects Images Beyond Your TV for an
Immersive Gaming Experience

, Microsoft Research
Microsoft

Research Bl I Subscribe JREKPG 4,796,611
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Scaling up to immersive
AR rooms

RoomAlive

Jones, Sodhi, Murdock, Mehra, Benko, Wilson,, Ofa&intyre, Raghuvanshi, and Shapira. In ACM UIST 2(



RoomAlive Distributed System

Projector

Projector

Projector

Projector

Projector

Projector
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1 living room (99/3319) 5x6 meters

6 projectors (6.3 megapixels at 60Hz)
6 Kinect cameras (3.7 megapixels of image data processed at 30 Hz)
6 computers

Distributed game engine (Unity)
2 head-tracked users

Triton 3D sound spatialization













Authoring experiences
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© ¥ Animation
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Authoring challenges

The environment is unknown at design time.



Automatic extraction of scene polygons

Chair

N. Silberman (NYU), L. Shapira, R. Gal & E. Ofek



Assignment of local uv coordinates







Authoring challenges

The environment is unknown at design time.
Designer is not in complete control of the experience.

| f storytell il ng, need to direct
theater/theme park than a movie/game.

Magic happens when virtual stuff interacts with the real world.
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The Other Resident




Spotlight and virtual mirror effects



Dyadic Spatial Augmented Reality

Benko, Wilsorand Zannier. In ACM UIST 2014



