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Augmented Reality



What is AR?

Computer generated graphics

Interactive & digitally manipulable



What is AR?

Mixed Reality (MR)
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Reality Augmented Reality(AR) Augmented Virtuality Virtual
(AV)

Enhance realism and impressiveness




AR types

Marker-less
_ GPS

- Digital compass

- Camera assisted
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Marker-based -

- Camera

- Analyze marker

- e.g. QR code




AR examples

Applications

- Geo-navigation

Compass, etc.

- Informative 7
Stores B:=E -
-Translation

Direct view




AR examples

Applications

- Samplers
As an interactive prototype

Product Advertisement

CONVERSE




Background

Digi.T.able
A project supervised by Prof. Michael Lyu in 2007
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Background

Digi.T.able

- a multi-purpose interactive table

- allows players in different places to play games by real objects

- Board games (e.g. Chinese chess, uno)

- Action games (e.g. snooker, air hockey)




Inspiration

Digi.T.able

allows players in different places to play games by real objects

Share a same common Space

2

Implementation on iPAD
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i.Digi.T.able

2 iPAD shares a common AR space to play a game




Obijectives

i.Digi.T.able

- Track the real-object mark and determine the camera’s position
- Display simple objects on virtual space depends on real space scenes

- Exchange position information between 2 iPad clients

- Implement a simple AR game on iOS platform (iPad)




How we do that
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Design

Marker tracking

The Marker Tracking Module is the agent that directly communicate with the

Qualcomm AR SDK. It is a finite state machine keep analyzing data from camera.

QCAR
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User implementation
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Design

Marker tracking

Detection and recognition

-

-

Image
conversion

~

-

)

-

Feature
points
computation

~

/

-

~

> Identification

-

/




Design

Feature
points [
computation

Image
conversion

Identification

Marker tracking

Image conversion
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Design

Marker tracking

Identification
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Design

Marker tracking
Qualcomm AR SDK

-Camera

-Image converter
-Tracker
-Renderer
-Application Code
-Target Resources




esign

Target
Resources

Marker tracking

Camera Pixel Format

Camera Frame Conversion

Converted
Frame

Application

Query
State Object

Tracker

Image Frame Multi Virtual
Target Marker Target Buttens

Render Converted
Camera Frame
Preview

Detect New Objects

Target
Snapshot

Track Detected Objects

Render

Graphics Evaluate Virtual Buttens

QCAR SDK




Design

Marker tracking
Qualcomm AR SDK

-right-handed coordinate system is used




Design

Marker tracking

How to choose input images?

Examples




Design

Marker tracking

Examples




Design

Marker tracking
Qualcomm AR SDK Compare with String AR

Qualcomm AR String AR
License Free Free for limited version
Platform i0S, Android i0S, Android (in progress) —-‘
Multiple markers Yes No -

3-rd Party Integration Yes, Unity3D Yes, Unity3D
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Design

Network
Connect as device A E
How to exchange data efficiently? ) .
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Design

Network

Consider...

“bob”
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Design

Network

Connection protocol
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Device B has
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Design

Virtual world construction

Graphics and Ul

QrenGLES

openGL ES (OpenGL for Embedded Systems)
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Virtual world construction
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Game engine

What and how you can play...

[ Touch event >( Inp ut liste ner ]

Game — Game director
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[ Video renderer J[ OpenGL data >
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Game engine

Event

[ Window

window
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Experiment

On Camera matcl|

Objective

- investigate the eff lumber of features on the

stability of camera n

Set up

- Place a target ata- ird steadily 10cm

- Application replay o Ng it as a 3D model

- Observing the repl N
- Test the stability of i A




Experiment

On Camera match-moving

Control

Control A Control B Control C Control D
(less feature and small size) (more feature and small (less feature and large size) (more feature and large size)
size)




Experiment

On Camera match-moving

Results & evaluation

-Aand B
- x value changes regularly , but not constantly
-y value oscillates

-Cand D
- x value change differences are constant and small
-Y remains constant




Experiment

On Camera match-moving

Conclusion

A large marker gives more stable tracking

Other factors




Experiment

On Camera match-moving

Demo program




Experiment

Network part

Objective

Set up



Experiment

Network part

Procedure

YOU




Experiment

Network part

DEMIG




The game

A demo game

Criteria



The game

A demo game

Dodge ball

Diodge this ball ‘

Tap to shoot a ball



The game

Target marker

A demo game




The game

Admin view on web interface

iDigiTable - Admin view ( View as )

@ Deviee B Device B
[mouse:326, 203] (click to shoot a ball)

device A: 2znéb6dkwiwd?%asckaaklnzxlwmgZio
device jfrdervlkkwéocpkit2ulllaerdvmad

device A: 100, "y":0,"z": 0}

device .168862, "y":3.465482, "z": 405.424988})
event [A]

event [B] :




Conclusion

To summarize this semester ...



Future work

Next goals
- Stabilized camera tracking
- Network Connection
- User Interface

- Assist with iPad accessories

- More on Game design and implementation

- Investigate possibility for more clients



Q&A Section

Q&A




The end

Thank you!





