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http://marketingtech.typepad.com/marketing-tech/2009/10/how-will-augmented-reality-affect-your-business.html



http://www.operationsports.com/forums/ea-sports-fifa-discussion/270383-official-players-guide-fifa09-ea-sports-updated-9-28-56k-warning-3.html
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http://www.an-droid.net/page/1031-Google-Navigator



http://www.youtube.com/watch?v=8UxWkZtUKaI
http://www.youtube.com/watch?v=8UxWkZtUKaI
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http://www.youtube.com/watch?v=GEsso-v7VqI
http://www.youtube.com/watch?v=GEsso-v7VqI



http://freshome.com/2010/01/19/world%E2%80%99s-first-augmented-reality-architecture-application-sara/
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A LA HISTORY




EARLY 1970s:
FIRST ELECTRONIC KEYBOARD




1977: TOUCH SCREEN

 FRANEATNTEN




1981: Xerox Star mouse




10+ YEARS



EARLY 1990s: WEBCAM




1995: Genius EasyScroll mouse




10+ YEARS



2007: multi touch (iPhone)




2007: WIl REMOTE (accelerometer)




JUNE, 2009: WIl MOTION+ (gyro)




2010: smart phones
with gyro, accel, GPS, video camera, ...

3-axis gyro (angular velocity)

Pitch, roll & yaw

?/; Rotation about gravity
Gyro + accelerometer provide
\ 6-axis motion sensing
b‘ i: New CoreMotion APls

/

o | |

Perfect forga~ -







RIGHT NOW



SEP, 2010: SONY MOVE
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http://www.youtube.com/watch?v=s9ybHddDMgM
http://www.youtube.com/watch?v=s9ybHddDMgM

NOV, 2010: MS KINECT

KINECT




2 Player - Dedault Polkcy



http://www.youtube.com/watch?v=FQ_fNJWtMAE
http://www.youtube.com/watch?v=FQ_fNJWtMAE

FIRST TRUE AR
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http://www.geeky-gadgets.com/airscouter-augmented-reality-glasses-09-08-2010/

HOW DOES IT WORK?
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MICROMECHANICAL GYROSCOPE
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ERROR ACCUMULATION =>

=> DRIFT == LOW-FREQUENCY NOISE

—— Accelerometer

— @yroscope

— Linear (Accelerometer)

—Linear (Gyroscope)
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http://www.analog.com.ru/Public/gyro.pdf

ACCELEROMETER
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Output is (g-a) in coordinate system of device



Case: 1d, a =0
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Kalman Filter




KALMAN FILTER IS BASED ON MODELS
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http://www.cs.unc.edu/~welch/media/pdf/kalmanIntroSlides.pdf
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http://invensense.com/kr/mems/gyro/documents/articles/motion_sensing_accel_human.pdf
http://www.gamasutra.com/view/feature/1494/wheres_the_wiimote_using_kalman_.php

. Instantison v
kalman filter android Search

About 41,200 results §0.20 seconds) Advanced search

[android-developers] Re: Low accuracy of the accelerometer Sensor

Now for Kalman filtering. | do have a little experience with Kalman ... to the Android NDK
(native development kit) 2) Kalman assumes noise ...
www.mail-archive.com/android...com/msg46111.html - Cached

Kalman Filter for Android - Stack Overflow
stackoverflow.com/questions/2839090/kalman-filter-for-android

Filtering accelerometer data noise - Stack Overflow

How do | filter noise of the accelerometer data in Android? ... | have read that Kalman
filter might be the best candidate for this, but how do | integrate ...
stackoverflow.com/...filtering-accelerometer-data-noise - Cached - Similar




COMPLEMENTARY FILTER

tia = (1-0) - (@; + ;A0

-|—5\'\ a/tanZ(g;c; _gly)
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http://web.mit.edu/first/segway/

HOW TO CHOOSE VALUE OF COEFF.?

1-6
TS

e.g. 0 =0.02,At = 0.01sec

0.98
=> T = 0.01sec = 0.49sec
0.02




FIRIVER T I A


http://www.youtube.com/watch?v=HzkSJKIBofs
http://www.youtube.com/watch?v=HzkSJKIBofs
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http://graphics.ucmerced.edu/publications/2004_Humanoids_Miller.pdf

\drift ®



MAGNETIC COMPASS









THUS, MAGNETIC COMPASS

IS VERY IMPORTANT!
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e.g. FOV =75 ,W = 640px, H = 480px

D =5cm,d = 20px

V4802 + 6402
. L TT
20-75-T/ a9

= S5cm ~ 153cm










HOW TO DETECT MARKER(S) ON IMAGE

/\








http://studierstube.icg.tu-graz.ac.at/handheld_ar/artoolkitplus.php

N CAMERAS X M MARKERS









http://www.youtube.com/watch?v=fsYKosFwBkU
http://www.youtube.com/watch?v=fsYKosFwBkU

OPTITRACK
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MICROSOFT SURFACE



http://blog.kristofrennen.be/index.php/2009/04/a-brief-look-at-the-microsoft-surface/



http://www.youtube.com/watch?v=6VfpVYYQzHs
http://www.youtube.com/watch?v=6VfpVYYQzHs
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ROOTS OF NATAL == 3DV ZCAM

FILEDUNDER © m

Microsofts Project Natal
Systems ZCam

By Darren Murph £ poste

roots revealed: 3DV



http://www.engadget.com/2009/06/03/microsofts-project-natal-roots-revealed-3dv-systems-zcam/
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ABOUT USING OF DATABASES



http://people.csail.mit.edu/rywang/handtracking/

-

Camera input Tiny image

Blended pose of

, nearest neighbors
Database nearest neighbors


http://people.csail.mit.edu/rywang/handtracking/



http://www.youtube.com/watch?v=VnG_9yvEDU8
http://www.youtube.com/watch?v=VnG_9yvEDU8
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ORGANIC MOTION



http://www.fxguide.com/article433.html






http://www.youtube.com/watch?v=8ihmjpxkrYI
http://www.youtube.com/watch?v=8ihmjpxkrYI
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http://www.youtube.com/watch?v=WK2H-9HhAVA
http://www.youtube.com/watch?v=WK2H-9HhAVA
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Moving stuff outside thelwindow/doesn't bother the system


http://www.youtube.com/watch?v=Y9HMn6bd-v8
http://www.youtube.com/watch?v=Y9HMn6bd-v8

Parallel Tracking and Mapping for Small AR Workspaces - Source Code

Found: 30483 251/340 46/68 50/98 Map: 3021P, 14KF

PTAM (Parallel Tracking and Mapping) is a camera tracking system for augmented reality. It requires no markers, pre-made maps, known templates, or
mnertial sensors. If you're unfamiliar with PTAM have a look at some videos made with PTAM.

Here you may download a reference implementation of PTAM as described in our ISMAR 2007 paper (with the relocaliser from the ECCV'08 paper,
and a Faugeras-Lustman initialiser instead of SPP). This implementation was developed on Linux but should also compile on OSX and Win32 (With
Visual Studio); please see the included README file for requirements and compilation instructions. Have a look at a video of typical operation.



http://www.robots.ox.ac.uk/~gk/PTAM/
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http://www.abiresearch.com/press/1516-ABI+Research+Anticipates+%93Dramatic+Growth%94+for+Augmented+Reality+via+Smartphones

1. ROBUSTNESS
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http://multitran.ru/c/m.exe?a=118&t=795580_1_2
http://multitran.ru/c/m.exe?a=110&t=795580_1_2&sc=0
http://multitran.ru/c/m.exe?a=110&t=795580_1_2&sc=0
http://multitran.ru/c/m.exe?a=110&t=795580_1_2&sc=0
http://multitran.ru/c/m.exe?t=795580_2_1
http://multitran.ru/c/m.exe?t=795581_2_1
http://multitran.ru/c/m.exe?t=795582_2_1
http://multitran.ru/c/m.exe?t=795583_2_1
http://multitran.ru/c/m.exe?t=795585_2_1
http://multitran.ru/c/m.exe?t=795585_2_1
http://multitran.ru/c/m.exe?t=795586_2_1
http://multitran.ru/c/m.exe?a=110&t=2232489_1_2&sc=371
http://multitran.ru/c/m.exe?a=110&t=2232489_1_2&sc=371
http://multitran.ru/c/m.exe?a=110&t=2232489_1_2&sc=371
http://multitran.ru/c/m.exe?t=2232489_2_1
http://multitran.ru/c/m.exe?a=110&t=3440995_1_2&sc=585
http://multitran.ru/c/m.exe?a=110&t=3440995_1_2&sc=585
http://multitran.ru/c/m.exe?t=3440995_2_1
http://multitran.ru/c/m.exe?t=3440995_2_1
http://multitran.ru/c/m.exe?a=110&t=1909614_1_2&sc=24
http://multitran.ru/c/m.exe?a=110&t=1909614_1_2&sc=24
http://multitran.ru/c/m.exe?t=1909614_2_1
http://multitran.ru/c/m.exe?t=1909615_2_1
http://multitran.ru/c/m.exe?a=110&t=836599_1_2&sc=138
http://multitran.ru/c/m.exe?a=110&t=836599_1_2&sc=138
http://multitran.ru/c/m.exe?t=836599_2_1
http://multitran.ru/c/m.exe?t=864490_2_1
http://multitran.ru/c/m.exe?t=864491_2_1
http://multitran.ru/c/m.exe?t=2835529_2_1
http://multitran.ru/c/m.exe?t=2835529_2_1
http://multitran.ru/c/m.exe?a=110&t=1041964_1_2&sc=1
http://multitran.ru/c/m.exe?a=110&t=1041964_1_2&sc=1
http://multitran.ru/c/m.exe?t=1041964_2_1
http://multitran.ru/c/m.exe?a=110&t=2139838_1_2&sc=384
http://multitran.ru/c/m.exe?a=110&t=2139838_1_2&sc=384
http://multitran.ru/c/m.exe?t=2139838_2_1
http://multitran.ru/c/m.exe?a=110&t=3145208_1_2&sc=517
http://multitran.ru/c/m.exe?a=110&t=3145208_1_2&sc=517
http://multitran.ru/c/m.exe?t=3145208_2_1
http://multitran.ru/c/m.exe?t=3145209_2_1
http://multitran.ru/c/m.exe?a=110&t=1604775_1_2&sc=41
http://multitran.ru/c/m.exe?a=110&t=1604775_1_2&sc=41
http://multitran.ru/c/m.exe?t=1604775_2_1
http://multitran.ru/c/m.exe?a=110&t=2848311_1_2&sc=396
http://multitran.ru/c/m.exe?a=110&t=2848311_1_2&sc=396
http://multitran.ru/c/m.exe?t=2848311_2_1
http://multitran.ru/c/m.exe?a=110&t=795584_1_2&sc=35
http://multitran.ru/c/m.exe?a=110&t=795584_1_2&sc=35
http://multitran.ru/c/m.exe?t=795584_2_1
http://multitran.ru/c/m.exe?a=110&t=512265_1_2&sc=28
http://multitran.ru/c/m.exe?a=110&t=512265_1_2&sc=28
http://multitran.ru/c/m.exe?t=512265_2_1
http://multitran.ru/c/m.exe?t=512266_2_1




2.QUICK RESPONSE






SB.HELPFULNESS








http://www.youtube.com/watch?v=P9KPJlA5yds
http://www.youtube.com/watch?v=P9KPJlA5yds



http://www.youtube.com/watch?v=1wK1Ixr-UmM
http://www.youtube.com/watch?v=1wK1Ixr-UmM

SEE YOU IN AR :)



