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Create Innovative Home Care Technology




Prototype

Virtual Reality

Implement




Goals

Advance the Science of Virtual Reality




Collaboration

Research Interest / Projects with UW:

Art

Art History

Biology

Biomedical Engineering

Chemistry

Classics

Surgery Industry Partnerships with:
Industrial and Systems Engineering Manufacturing
Library and Information Sciences Construction / BIM
Mechanical Engineering Biotech

Physical Therapy . . . And more Design

Through Immersive Visualization



Background




“Systems Programmer”

e Aid researchers by designing and implementing 3D
scenarios to help in answering their research questions

 Write software to help visualize new types of
research data across different disciplines

e Adapt existing VR frameworks to collaborate with
other universities

* Help publish new findings

e Help with Lab Tours

e Handle industry work (visualization of data / models)
 Maintain lab hardware and software



 What is a CAVE?

Cave
Automatic
Virtual
Environment

A “Virtual Reality Theater” eV ‘ clectronic
Invented 1992 laboratory




 LELCAVE




LEL CAVE

Intersense 1S900

Head Tracking
3D Active Stereo Glasses -.--
12 HD 3D Projectors

Wands (3D Input Device) ﬁ a‘ﬁ - ';)
Dual View capability
e-Suev-5e

8 PCs
Software! ‘




Software

CAVE Hardware
Setup

Software

VR Framework 1

VR Framework 2

VR Framework N

Engine Collection 1

Engine 1

Engine 2

Engine M

Data
Data Pipeline 1
Scenario Data Format 1 ST [«——| Source Data Format 1
Tools 1
Source Data Format 2
Scenario Data Format K Conversion|, | ¢, rce Data Format K
Tools K
Data Pipeline 2
Scenario Data Format 1 (Elfnon(:;;:rflon «<—— | Source Data Format 1
Source Dat_a Format 2
Scenario Data Format K Conversion <——— | Source Data Format K
Tools K
Data Pipeline M

Engine Collection 2

Engine Collection N

in total

Different data pipelines for different frameworks

For however many framework / engine combinations
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‘Data Pipelines

Data Pipeline 1
Engine Collection 1 Scenario Data Format 1+—— (;roongigrilon <—— | Source Data Format 1
Engine 1 : : Source Data Format 2

Scenario Data Format K+— Conversion <«——— | Source Data Format K
| Tools K|

Example Conversion:

Source Data = SketchUp file (.skp) ->
Conversion Tool: Usage of SkpToOSG exporter
Scenario Data = model in OpenSceneGraph
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From Computer Desktop Encwclopedia
Reproduced with pemission.
@ 2001 Intergraph Computer Systems

2D texture

texture " draped"
over 3D objedt

3 L !" X
pose 2 pose 3 pose 4

pose |

Animations

Textures



Scenario Pipeline

Game Industry > LEL

NG

Al
N
Models

Textures

Revise

Content ] Export
_ » Tools Programmer 3D Design Tools
Proreer=rs Requirements
Professors / Researchers Cﬂ_ntent T Ad_apts
> Requirements E)(|5t|ng Levels
Hypotheses / Questions Students cripts 48

M 4

?
All Files reside in a Version Control System: N -

Cave genari
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3D Models

Photographs + Basic Modeling

3D Scanned using Depth Camera —

Online Digital Curation Systems!!!!

2 http://sketchup.google.com/3dwarehouse/
PSS 3pvia | |
http://www.3dvia.com/search/

http://archive3d.net/
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Online Sound

. . http://www.soundboard.com/
Curation Sites

rext-ra-speech@ »addcast:

Online
“Text-To-Speech”

http://www.oddcast.com/home/demos/tts/tts_example.php



Scenario Pipeline

Research
Data

Curation Sites

Models
Textures

Models

Textures
Sounds

Revise

Content Export
= » Tools Programmer 3D Design Tools =
e ——— Requirements St .
Professors / Researchers Content T Adapts Scripts
Requirements Existing
Hypotheses / Questions Students ‘ Pt ‘

p A
?

All Files reside in a Version Control System: N
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‘Research Data

Research Data

Type / Amount = dependent on project
2D Traditional (txt, csv, excel)

3D Movement

Video (FRAPS, CAVE Web Cam)

Data stored on server, in future:

LabKey Software

* Research Data is generated by the Scenario *

*



Our Digital Curation

Spring 2012 - Project started with Prof Dorothea
Salo’s Digital Curation Class (LIS 855)

e Katherine Hill, Lisa Abler, Kristin Briney,

Ashley Guy, Molly Khan, Sarah Leeman and
Brittany Sheveland

* Initial design and implementation via Drupal

 Functions — search, organization,
preservation, editing via VCS integration

e Suggested Git VCS system
* Licensing and Reuse



Create GIT repository

Developer

PrOject Manager 1. Create object in Drupal

2..Complete required object metadata fields:

1. Create project in Drupal

2. Create Scenario/Project Taxonomy Object Name Object Category* File Name
3. Complete required project metadata fields: * Example: Computer chair * Controlled Vocabulary e Example:
* Example: Furniture chair_v07_2007_02_21.jpeg

Project Title Scenario/Project* GIT Repository URI

* Example: Cave Automatic * Controlled Vocabulary * http://yourserver.com/~you/ Scenario/Project* GIT Repository URI Date Last Modified
Virtual Environment (CAVE) ||+ Example: Kitchen proj.git + Controlled Vocabulary « http://yourserver.com/~you/||* YYYY-MM-DD
¢ Example: Kitchen proj.git e 2012-03-24

4. Create known non-required project metadata fields. Bl drEAElkhowh e duired bbiech retata e fiekib.

Project Start Date, Project Licensing & Reuse

Approval Date, Funding Stipulation* Object Description Type of Object Object Creator
Approval Date e Controlled Vocabulary ¢ Example: Black computer * Free text tags ¢ Llast namt?, flrst name, or‘

e YYYY-MM-DD * Free to Reuse Without chair, swivels » Example: Chair, stool full organization name with
o 2013-12-07 Permission abbreviation in parentheses

Object Contributor File Type E’r:’i:‘plfc;e6°°g'e Eesior
- A ¢ Last name, first name, or * XXX z

Company Affiliation* Grant/Funder Link to Project URL full organization name with * Example .doc
e Controlled Vocabulary * Use entity name with * URL abbreviation in parentheses

o ABC Architecture abbreviation in * http://...edu Example: Google Images or Creation Software* Compatible Software*
parentheses Smith, Joe

National Institute of Health * Controlled Vocabulary ¢ Controlled YOcabuIary
(NIH) * Example: Google SketchUp * Example: Virtual Lab

Licensing & Reuse* Notes
* Controlled Vocabulary « Example: Object had x issue
* Example: Free to reuse during testing

without restrictions

Using the Metadata Map Developer

Follow the map to Add Obiject in GIT
complete all metadata

fields in Drupal. *Controlled Vocabulary/Taxonomy " -
« For definitions of metadata| [To create, edit, or delete a term: inal Stage: All project and
fields, see the Data 1.Click “Structure” in the Admin menu |
Dictionary. 2 Select “Taxonomy” object metadata should be
* Refer to the Training 3.Select “list terms” located on the right of the particular . I
Manual for further taxonomic term to be changed omp |eted at th|s time.
R LiCtions. 4 Select “+ Add term” to create a new term
5.Select “edit” next to a term to rename or delete it
K 6.Click “Save” to finish /




Our Digital Curation

Summer 2012 - Joe Kohlmann continued work

e Git VCS Integration custom module
* Downloadable zip-files of entries
Summer 2012 - Joe, Prof Smith, Simon Smith

 Improved Taxonomy + entry of data

 User Definable Tags + Categories from:
e Art & Architecture Thesaurus

http://www.getty.edu/research/tools/vocabularies/aat/

* Library of Congress Subject Headings
http://authorities.loc.gov/



http://www.getty.edu/research/tools/vocabularies/aat/
http://authorities.loc.gov/

Living Environments Lab Object Library

Living Environments Lab

Pazsword *

Create new account Reguest new password

[all tems]

Current Search

Search found g8 items

« [all items]

Filter by Category

o (none) (27)

¢ Hygiene Equipment
(22)

o Medical Equipment (19)

e Vessels (11)

o Appliances (10)

e Interior Decorations
(5

¢ Seating Furniture (4)

* Built Environments (3)
e Single Buildings (6)
o Architected Open

Spaces (1)

o Surface Furniture (3)

e Components (2)

o Personal Electronics (2)

o Waste (2)

o Celestial Bodies (1)

e Clothing (1)

e Culinary Equipment (1)

e Living Organisms (1)

e Visualizations (1)

Search

Sort By
Date Modified |z|

Clear

Order
Descending |z|

Items per page

20 [+]

{:ategems . Taﬂ : FHEEEE Hm

walle

medicalboon

Mewfangled
Object

Simple
Table

Test 2012-
08-27

Microwave

Kitchen

Celestial Bodies
Robots

Medical Equipment
Boon

No Caregories
Test

Surface Furniture
Tables

No Categories
Test

Appliances, Culinary Equipment
microwave, Appliances, Kitchen, Oven, Interactive

Single Buildings, Seating Furniture, Surface Furniture
Kitchen, Environment, Condo, Apartment

rtredinnick

riredinnick

admin

John Boktor,
admin

admin

Mechdyne,
spsmiths

Mechdyne,
spsmiths

Git Clone
Diownload
Zipball

Git Clone
Download
Zipball

Git Clone
Download
Zipball

Git Clone
Download
Zipball

Git Clone
Download
Zipball

Git Clone
Download
Zipball

Git Clone
Diownload
Zipball



Our Digital Curation

Spring 2013 — Project continues with Prof
Dorothea Salo’s Digital Curation Class

 Learning about other 3D digital curation sites
and improving our site’s taxonomy

Spring 2013 — Ross

o SketchUp direct to Curation export
* Screenshots of models
Future: More users, make public facing?




'Digita | Curation

walle




Scenario Pipeline

Research
Data

Curation Sites

Models
Textures

Models

Textures
Sounds

Revise

Content

Tools Programmer 3D Design Tools

A

Requirements Shsppeshl

Professors / Researchers Content T Adapts
Requirements Existing

Levels
pts 4

M4

-

Hypotheses / Questions Students

All Files reside in a Version Control System: N

?
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‘Other 3D Data

Volumes (“Image Stacks”) :
Medical Applications

Scientific Visualization
Point Clouds: Color &
Distance information

Millions of points acquired
via laser scanners

Any format a researcher may be working with!



Example Projects

Say It To See It
How and when will the web truly come to 3D?

What will it look like?

Or will 3D come to the web? Or both?
Word Cake

Humanities Collaboration

Visualizing sequences of text



Conclusions

LEL = A collaborative research lab!

e 2 Categories of Data
e Scenario creation data (lots of variety)
 Research data from scenarios

* Digital Curation helps manage all of this.

 The future of VR and its applications is once
again on the rise!



Conclusions

Researchers Open House - 3" Monday of each
month: 11 amto 12 pm

e May 13t 10:30 - 12 pm
Public tours: 1st Saturday of each month
* Noon-1 pm Science Saturday at WID

Let us know if you have data / collaboration /
research ideas!

rdtredinnick@wisc.edu



Questions?

wid.wisc.edu/research/lel www.youtube.com/user/LivEnvLab
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