Interacting with Photons
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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
In the real world, don't require additional gear to be worn, yet

enable a high degree of interactivity with computer-generated
content.
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Projector Depth Camera

(Kinect)
- GPU-based computation



We are not the first

one-way twWo-way
illumination information

Underkoffler & Ishii, CHI ‘98 Raskar et al., SIGGRAPH 98 Pinhanez, UBICOMP ‘01
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https://www.youtube.com/watch?t=15&v=3h3D6dCLAeo

How our work differs?

Real-time! We don't assume static geometry.

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 "analog” interactions (i.e., mimic the
experience of the real world), while still offering the user
“supernatural” powers when interacting with computer-
generated content.



Analog interactions

MirageTable



Benko, Jota & Wilson, ACM CHI 2012



Any surface is a display

Beamatron
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Pro-cams enable
shared experiences

IllumiRoom
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Radiometric Compensation

Projected Image Live Footage
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Appearance
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lllumiRoom Projects Images Beyond Your TV for an
Immersive Gaming Experience
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Scaling up to immersive
AR rooms

RoomAlive

Jones, Sodhi, Murdock, Mehra, Benko, Wilson, Ofek, Maclntyre, Raghuvanshi, and Shapira. In ACM UIST 2014.



RoomAlive Distributed System
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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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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.

If storytelling, need to direct the person’s focus. More like
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



Enabling multi-perspective views

Dyadic Spatial Augmented Reality

Benko, Wilson, and Zannier. In ACM UIST 2014.



LightSpace, UIST 2010



Edgar Mueller
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How to 5L;ppor1: view dependent
graphics for multiple users?






User’s POV

Projected






















Two User Experiments

Projected objects are perceived Users can understand their
as spatial even without stereo collaborator’s spatial references.
rendering.




Glasses + Pro-Cams

FoveAR

Benko, Ofek, Zheng, and Wilson. To appear in ACM UIST 2015






Connecting people

Room2Room

Pejsa, Kantor, Benko, Ofek, and Wilson. To appear in ACM CSCW 2016.









- Feel inspired? Wanttotryitout?




RoomAlive Toolkit

Open source multi-Kinect multi-projector calibration tool and view-
dependent rendering samples.

Get the code: https://github.com/Kinect/RoomAliveToolkit/

) Kinect/RoomaAliveToolkit X -+

é 9 O ‘ ﬂ GitHub, Inc. [US] github.com/Kinect/RoomAliveToolkit/tree/develop

-
GltHub This repository  Search Explore Features Enterprise Pricing Sign in

Kinect / RoomAliveToolKit @ Watch 48 Star 158 ¥ Fork 41
{D 64 commits ¥ 2 branches © 0 releases &b 2 contributors <> Code
Branch: develop~ RoomAliveToolkit / + = @ Issues 9
This branch is 10 commits ahead of master. Pull request Compare Il Pull requests 0
Merge branch 'master’ EE Wiki

. thundercarrot authored 16 days ago latest commit 9e5fbfddéef @-

O % |


https://github.com/Kinect/RoomAliveToolkit/

RoomAlive Toolkit
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