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Silicon Alley Insider A A/ Chart of the Day

Smartphone Sales To Beat PC Sales By 2011
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US User-Generated Content Creators, 2007-2012
(milllons and % of Internet users)
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o
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2010 96 (46.4%)
2011 102 (48.2%)

2012 108 (50.0%)

Note: individuais who create and share any of the foliowing oniine at least

once per month-video, audio, photos, personal biogs, personal Web sites,
online buiietin board postings, personal profiies in social networks or
virtual worlds and/or customer reviews

Source: eMarketer, Aprif 2008
093248 www.eMarketer.com
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MIRACLE Project

" Goal: Explore User Generated Content in
context of Mobile Mixed Reality

UGC + Mobile + AR + Urban

= Main Challenge: Provision of tools and interfaces
to allowing users to experience and create their
own geo-based Mixed Reality content
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MIRACLE Objectives

* Develop new types of mobile Mixed Reality systems
based on mobile devices

* Providing tools for easy creation of mobile Mixed
Reality applications

= Allow people to access new rich media anywhere,
anytime, augmenting their current environment

= Enabling people to create their own rich content for
leisure, learning, information, and other purposes

* Developing methods for evaluating the Mobile MR
experience and measuring the Presence aspects.
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A Cambndge. MA
(8617) 495.402

= Out of Town News-Hudson News

@ Harvard Sq

Cambridge, MA 02138
(617) 354-7777
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HIT Lab NZ Research

= Earlier Work
= Backpack AR
= Mobile Phone AR (Interaction, Advertising)

= Mobile Tracking, Interaction
= SSTT

= Mobile AR Content Authoring
= ComposAR, Python AR

* Android Platform

* 3D model viewing

* Social Networking
= Otasizzle (TKK)
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Mobile Outdoor AR: Trimble

= Highly accurate outdoor AR
tracking system

= GPS, Inertial, RTK system
" First prototype complete

= Laptop based

= 2-3 cm accuracy
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Image Registration

AR Stakeout Application
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Mobile Phone AR

= Mobile Phones

" camera
" processor
= display
= AR on/Mobile Phones
= Simple graphics

= Optimized computer vision

= Collaborative Interaction
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HMD vs Handheld AR Interface

Wearable AR

HandHeld AR
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Handheld Interface Metaphors

* Tangible AR Lens Viewing
" Look through screen into AR scene

= |nteract with screen to interact with AR
content

- Eg Invisible Train

= Tangible AR Lens Manipulation
= Select AR object and attach to device

= Use the motion of the device as input
- Eg AR Lego
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Collaborative AR

= AR Tennis

= Virtual tennis court

= Two user game

* Audio *+ haptic feedback
= Bluetooth messaging
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Collaborative AR
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*

AR Advertising

SS~o R —

= Txt message to download AR application (200K)
= See virtual content popping out of real paper advert
" Tested May 2007 by Saatchi and Saatchi
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Rapid Prototyping

= Speed development time by using quick hardware
mockups
= handheld device connected to PC
= LCD screen
= USB phone keypad

= Camera
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Authoring

" Destop Authoring

= Most AR authoring to date on = ‘
desktop

= Efficient for complex content - =
preparation

= Efficient for large-scale overview E E Combination ! E
B =

= Not efficient for spontaneous of tools on S
authoring phone and desktop

" |n-situ authoring:

= Tracking requires model or online
modeling

= Annotation on phone: limited
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BuildAR
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" http://www.hitlabnz.org/wiki/BuildAR
» Stand alone application

* Visual interface for AR model viewing application
* Enables non-programmers to build AR scenes
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* |deal authoring tool
= Develop on PC, deploy on handheld

AR Scene

PC

AR Player
PC

BuildAR XML Mobile Phone @
/]_\ Symbian/WM

< Python >
~N 7
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* Desktop PC authoring tool

A0 x)
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s | e
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(a) Scene pane

(b) Augmented
Reality Scene pane
(c) Keypad pane

(d) Script pane

x
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Python AR

= Python rapid prototyping tool

= Symbian Series 60 Python

* Mature python platform
= Support for SMS, 2D/3D UI, Bluetooth etc

* Wrapper around stbTracker tracking

= 20 fps marker based tracking




import e32
import appuifw
from gles import *

# | - Import Magnet library
if e32.s60_version_info>=(3,0):
import imp
magnet=imp.load_dynamic('Magnet, 'c:\\sys\\bin\\Magnet.pyd')

# 2 - Define model — OpenGL ES Commands

# 3 - Define callback
def frameback(num_markers):
if (num_markers > -1):

.. draw Model
# 4 - Main code
appuifw.app.orientation = 'landscape’ # Use full frame
SetCameraCallback(frameback) # Register callback
createCamera() # Define camera
InitGLES() # Start Open GL
Trackerlnit() # Start tracker

InitCamera() # Start camera
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r = S Get transform matrix for each model

glMatrixMode(GL_MODELVIEW)
T = getTn(marker_counter)
glLoadMatrixf(T)

H--m-- Calculate distance between the two markers
if (marker_counter == 0):
TO=T # save matrix for distance calculations

HUMAN
INTELLIGENCE

elif (marker_counter == |) and (getMarkerCode(marker_counter) == MY_MARKER):

d = sqre((T[12]-TO[12])*(T[12]-TO[12]) + \
(T[13]-TO[13])*(T[13]-TO[13]) +\
(T[14]-TO[14])*(T[14]-TO[14]))

if (d < NEAR): # Use model depending on distance
model_index = CONE

elif (d > FAR):
model_index = CUBE

else:
model_index = CYLINDER

model = models[model_index]
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Android Model Loader
* Android G| phone

= Qutdoor AR model viewer
* Toolkit to modify the model

= Displays of 3D model
= a2 OBJ/MTL Loader

= User interface
= Model Manipulation

* GGyroscope manager
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1200 deg 0.0 deg
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Cecelia Declan, 42
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Factory off Kloof On their way
Street. We made our Eliot Randall
4 'y own pizzas and MIN
ames West, 37 { Francois Robillard, 35 [l Marc Legget

1ST CONNECTION Nancy Duate, 26 |
FRIEND 2ND CONNECTION
VIA WORK

2ND CONNECTION

VIA Catherine Daniol Amy Wallace

MORE>

Looking forward to
hearing @solar’s talk
on sustainability in
dev environments.
Right now I'm dying
for a good cup of
coffee.

this conference is RO Design and Development Conference
just what | need! - 29899 10ct

! www.roblllard.com/
htmi6é/

9am - Web Design for the Mobile Age
i1am - Agile Development Workshop
12pm - Lunch @ Ecco

MORE >

MORE>

&~ Future of Social Networking with Augmented Reality
Concept investigation by Matthew Buckland (matthewbuckland.com) and Philip Langley (@royalalien) of 20fourlabs.com
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The Social AR Experience

" Yesterday
" Viewing
* Today

= Content Creation

* Tomorrow
* |Information filtering
* Platform integration
= Ubiquitous AR
= Social analysis tools

" New social experiences
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OtaSizzle (TKK)

"Mobile social interaction platform for Aalto
students and teachers

=Study issues related to service adoption and use,
by intensive data collection and analysis

*Platform for application development
=200 users, 100 N97 clients

z
/ £..0perator
v General
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Ossi
"Made it to the morning lecture, after all.”

How are your friends?

Where are your friends?

“Is heading home-home tomorrow!”

"Recycling center in Otaniemi is now open”

What is happening on campus?

What are they doing?

"When are we going for lunch?”

What are they discussing?

How about playing poker tomorrow at our place?”

“Views on new course arrangements?”

What is the talk of campus?
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What ¢ Vhat items we have to borrow?

How can we h
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Ubiquitous VR/AR (5+ years)

ubiHome: CC-USS testbed

_.!
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* How does you AR device work with other devices!?
* How is content delivered?




x*x unlocking
power

: HUMAN
HITLabNZ INTELLIGENCE

AR 2.0 Infrastructure

E Personal Webserver
<
&

58
e
g
Sarvice Provider
(. YouTube of AR")
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Wikitude - Cam View - 7610 Hits - Page 1
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Inf ti Filteri
User Context Traching Head Pose
\/ 7 \/
employ interface optimize
focus on techniques that screen element / N\
relevant data fit the situation placement W
World :
DZ: - Information .| Ul Component " View " Effective
Filtering information  * Design screen elements | Mana gement = Mobile
to be displayed to be displayed Augmenied
Reality Display
. SN o i

Content Planning Ul Planning Ul Realization
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Information Filtering

* Information Filtering (Julier et al. '00)

* Remove clutter by goal- and distance based filtering
* User’s task is route finding: Sniper and relevant buildings are displayed;
objects, which are determined to be unnecessary, removed
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Experience Design Process

Discover

User Needs Assessment

Field Observation
Contextual Inquiry
User Profiling
Requirement Gathenng

Design
User Interface Design

Task Analysis/Use Cases
Ul Specification
Application Graphics
Prototyping

Evaluate

Usability Evaluation

Demonstration
Heunstic Evaluation
- Task-Specific Evaluation
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New Social Experiences: Google Wave

1} Googe Wave - Ava-Ovet. +

« CcC o Wae.googhe,com

Google w

New Wave "ndox
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Social AR On a City Scale
= Carlo Ratti (MIT CitySense)

= Track devices over city scale

= “Real Time Rome”
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Analysis Tools

GO\ )glc Analytics My Account | Help | ContactUs | Sign Out

* Google Analytics

Dashboard Apr 1, 2007 - Apr 30, 2007

» Saved Reports Export v Email
- . . A Visitors Avg. Time on Site v
=2 o020 00:03:20
ICN WeED analyslIs B e (o :
[J Content Avg. Time on Site: 00:02:27 /0\ PN /.\
v o o om—on., / ® O e,
[~ Goals e ~o” b [ ' 00:01:40
. .
- Settings
I s u a n O rl I la I ( S 2 Email ['April 2, 2007 April 9, 2007 April 16, 2007 April 23, 2007
Help Resources Site Usage

(?) About this Report

O Orvession Ay 16,635 visits ANy 28,827 Pageviews
= Customizable

(?) Common Questions \V,\"v*'\r'\'\/ 1.73 Pages/Visit \»/\/\,W\/ 00:02:05 Avg. Time on Site
@ Report Finder

AN 69.56% Bounce Rate WAL 65.52% % New Visits
(?) Beta Feedback

M Referring Sites
6,785 (40.79%)
W Search Engines
6,276 (37.73%)
M Direct
3,567 (21.44%)

Other
7 (0.04%)

11 916 visitors

view report view report

709 Goal Conversions

view report view report
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TouchGraph Photos - Mozilla Firefox Q@@
http://wviw.touchgraph.com/TGFacebookBroviser.php?&session_key=2.NZmUd7QS1XFBS11AaoP10g__.3600.1236729600-595199809&current_user=595199809 == b
Profiles | Photos | Networks | Help +| show top 50| Friends iy Uuoad‘ ‘Advanced‘ Restan‘ j
Mary-Jo Foley = |zoom: ! ‘ o
=
None pactr‘x_z ; ! N - —
thinks it's always calm w =
before the storm...
Female i
Richard B
New York, New York,
United States -
ZDNet Blogs
Editor /_\
 Facehook Profile New York, NY, United h Ston’ MA Rober!
Friendsof || [MaryJoFoley(63) |+ \—/
Name Rank # ~| Friend #
| Jason Perlow 1 678
Esther Schindler 6 80, [
Robert Scoble 12 39
Mary-Jo Foley 17 63
|[David Strom 20 58
Mark Alpert 21 22
Larry Magid 22 62
Robin Raskin 23 55
Alan Zeichick 25 63 S
Sean Gallagher 27 57
David Berlind 3 54
Tristan Louis 40 40
Hiawatha Bray 43 60
Steve Gillmor 44 41
Steven J. Vaughan-Nichols 45 46/ » | -
Jason Brooks 47 40 Stephen G
Dan Farber 49 53
Bill Machrone 50 44
Dean Takahashi 54 34
Eric Lundquist 56 52
Chris Pirillo 57 22
Robin Miller 60 36
Jim Louderback 61 46
Larry Dignan 64 35
Alec Saunders 66 21
Stephen Shankland 71 26
Terri Molini 75 34
Mitch Wagner 78 41
|[Mike Elgan 80 36
Ed lacobucci 85, 24
Bill Howard 97 30, / TouchGraph |
Jim Grisanzio 101 20, Ad
Ross M _Greenhera 108 35 [»]
) Done!

Done o
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Key Questions

* How to evaluate Mobile MR systems?

* How to author Social AR experiences?

* How to filter/customize information!?

* How to integrate with other platforms?

* How to evaluate the quality of user experience?
= Etc...
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Future Research

= Complete OtaSizzle platform development
* Prototype AR social networking tools

= User Studies
= Comparing Layar AR view to map view
= Mobile social networking

= Tracking
= NFT, port SSTT other platforms (Nokia N900)

= Add sensor input to Python AR code
= GPS, compass
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More Information

* Mark Billinghurst
—mark.billinghurst@hitlabnz.org

UCw

UNIVERSITY OF
CANTERBURY

Te Whare Wananga o Waitaha
CHRISTCHURCH NEW ZEALAND




