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This project studies the augmented reality technology and its applications in order to
support marketing and advertisement of DVD sales. This technology will be attracting and
offering a new expericnce to the consumers. Theprocess can be divided into three major steps,
first is (o detect and estimate object positionsand orientationsvia a web camera based on AR
markers attaching to the DVD box.The second is to create three-dimensional models and videos
using poses of the detected markers. The last step is to render the generated models and
videosonto the display screen. This study shows the possibilities of applying the augmented

reality technology in daily life such as entertainment, recreation and convenience to serve
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2.3.4 laus1371AB3%090 OpenGL

4 o X o 1 A a 1
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2.3.4.1 OpenGL Utilities (GLU)
) .
OpenGL Utilities (GLU) (il Tausiinlsznendigiumanelums
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2.3.4.2 OpenGL Utility Teolkit (GLUT)
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. A = v oo . . . o ¥ X 4
(YUY Windows H30i30n U1l AP (Application Programming Interface) 1 1ad1du dleann
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31]ﬁ 2,18 e library organization [10]

2.3.5 mIutasmn 3 3 0]
uszuw 3 Sansmlouieadinlsznonlidromsutasitug 3 uude
23.5.1 MIABURNIMHA (Translation)
misaoudmmisii endemsdwyaiaquesiag ludagaini Tﬂunnmaﬂu

msdwie (p,q, £) wsnd lumsAeusumisduaaalunn 2.19

100 P Y Transtation In 3D

Tr= 010 q /O‘DI

ooLr{ |

0001 ‘

where Tr 15 the franstafion T(p,q,r)
matrix

z
= a & A o 1
31N 2.19 uaRaRIndmsnEUR UM
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do o A 'y []
Wandunldlumndeudmnisie glTranslatef (Glfloat x, Gifloat y, Glfloat z)
[ o
dmfumstonnnes vix,y,z)
2.3.5.2 MIVL/VNUMNN (Scaling)
' d S| Y = I
ﬂ'l'iUﬂilU'lUﬂ'lﬂl']Juﬂ'li!Wllﬁ‘iBﬂﬂﬂu'lﬂ‘llﬂﬂ']ﬂq‘iﬂﬂul']ﬂlﬂﬂi (ab,c)
A =y o [ LY =
Tﬂuummmﬂum‘mmmumuﬁm‘lunmn 2.20
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2.3.5.3 MIHYUNIN (Rotation)
T OpenGL amnsaviinamyunmseuiny 18 Tasiinesufio
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Rotatef (Glfloat angle, Glfloat x, Glfloat y, Glfloat z) 1o (x , y , z) fAoupufiez Idaguyu
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v co3 (a) 0 5in (a) 0

, P - 0 1 0 0
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Rotatlon around y akis
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" 1 o 0 0
R= 0 co1 ) =1iin (a) 1]
" 0 3in (a) o1 (a) 0
L1} Q 0 1
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Rotation around x axis
F 4

U 2.22 uamanaindlumswunmseuunu y

cos [a) —1in (a]
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Rotatlon around z axls

p
z
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aodllluszuy it aen1 GL FALSE ndumn
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24 mmﬁrﬁmﬁmﬁmﬁ'ﬂ OpenCV
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(Dynamic Link Library) Tﬂuﬁmmﬁuwuﬁmgﬂﬁ 2.24

-

Library

1_4 DLL Header file
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2.4.1 MIM Camera calibration 9118 OpenCV
3 o aa ¥ g a o o -
nInadeunasansedna levwihudidaydmiumsiszuiananivlag y
a Vet ¥ ¢ A - o a g ng 3 LY & . . 4
wihlilinnugadesednnaiiomouiunmeie Joyailissdudmiunisvi calibration 1
1 £ } = -y - &, 4 1y - o 5/ o a
AAITININM TR A I NIRdiauas ITmMsiusnmniiweivesndosfitnerdesnndidy
Yo Tasmsinsannniaghiliamiveusindusnisluawilauazlu pixel coordinate
Warsunl¥dmsy video VO
o) o o Aw = I3 &
- CvCapture Hulandu Inseadrefi hildimsdumeiidana lluazez 1dame
Y o a o W =y | o A 3y
WIS MmaIF s uNnNTuIUN IR To ¥ilah 1ufo CvCaplure CvCaplure;
o o o 2 ar o = &
- cvCreateFileCapture 1udandumiuaudmiunmsiuninialoniniddare
A e o ] I P
GuritaulavinTnseadieves CvCapre dmiumsaudasylnadalonsyy
ﬂiﬁﬂﬁl‘l’i’ﬁﬂ CvCaplure* cvCrealeFileCapture{ const char* filename });
d o a & s 4 4
- cvQueryFrame 1uansundinsounnddndesnioddle dadadduiiesiiu
. 2 4 o 2
NUUANITTIAUYBE cvGrabFrame 1A cvRetrieveFramre 11!'{111\1311‘1 AIUY

Y = ' & d a o
maanifesnu1hinastimsdunlaoulaodld  sfiafildfe  iplimages

cvQueryFrame( CvCaplure* caplure );

) fo A asa o
- cvGetCaptureProperty Huslsnduninnuauianiszysniddndomieiale

o g .
HAT 190D double cvGetCaptureProperly( CvCaplure* caplure, inl properly_id );

2.5 Marker Detection [12]
»
VUADUNTINT Marker Detection
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2.5.2 Aumewd 2 mansrvnvenludui
oYWUTINT (Gaussian derivative) 1¥lumsaTansuvouddranilunm
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Idgniiudinin 133 lumméradudiugaiiBurniion edgels orientated Tuuyaueunazgadih

A Y
U1 edgels orientated 1IN

4 £ d
JN 2.26 ugpnmisasremvoulunud (2]

:’ (] - J ]
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qufi 2.28 uamamIsINquuBadY [12]
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2.5.6 Aumeun 6 MsdaNUFULTINYY

Ui 2.30 usaamsSanudunSomg (12]
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2.6 Threshold

- 1 A « °
M3 uYoan I 1aun s 191 Threshold %A1 Threshold (sl ruau
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=
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Magenta |

70 2.33 wanamidndnuazinidses (14]

A i o
2.8 ANV IHIRLIRY irrKlang
f}mﬂuﬂﬁﬁﬁmum irrKlang [15]
: d P . . o d‘d =
irrKlang 1y API (Application Programming Interface) szavnNdssansamw
gedmiumaaunudoalunenndindu 3 1d uag 2 18 Wulwoy pmeinomaniuas

» ] 3 '
ms Maladli@on inklang 9218158 dmiui lildludimdsd vennniidalijugs
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484 inKlang 471 irrKlang Pro FrmnodereoygalFouludmdsdla
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2.8.1 3D Sound
. 5 = o LY A ooy o« 5 «
irKlang Wulidrenfuayudmivmdes 3 avunwaadeiimanuanazlas

o o 5 : P a '
neidus dugnesnuumniie A ¥ lumudny 3 & dnhifdidszantmmnnuaz 1ld
149 mmves CPU 1N inKlang szuansmsnawmnioly inEdit dmsvnsudloly T sunsy

a7 2.34
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U 2.34 uamamshauees inkdit [15]

. L L hy z
irKlang anniommdoaivmed sy Headaly soumadvaaaivvmna
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Tng) 19w @oadng @oamps Halu 3 SdiunsmasGowuTuTubisuiuineg irkiang
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amnsousuil 18
2.82 Compilers favfumyiazannAWFMI ferKlang
- Microsoft Visual C/C++ 6.0 2010
- GCC 34
- All \NET languages (C#, VisualBasic.NET, Delphi.NET, IronPhyton etc.)
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BBV IBUNUAINIFH1THUBISZLUAINDIUAFY (Augmented Reality)
w W g o o ° 1 a
1. Iagatyanyal (Marker) 1ﬁuﬂ15ﬂ1ﬂuﬂﬂ1uﬂuﬂﬂﬂﬂﬂq
¥ o ¥ o 1 ar w e CAE ) 1Y =
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wage Analysls

Marker Delection

n Marker Positions in images

Pose Estimation

ﬂ 3D Poses of the markers

3D Rendering

MK Marker u

Database Y8451 DVD

Tnandoya Model 11
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N135ANAI ARToolKit HAZAT Test NADY

1.

download Microsoft Visual Studio 2010 ‘H%'ﬂ version "I‘H'Hﬁbl?’l, uay install1ﬁﬁuu§'ﬂu

71

2. download DSVL-0.0.8b.zip 910 http://sourceforge.net/projects/artoolkit/files/artoolkit/

(download Unaioy 14Aew)

¥
(117 KB) n@ save tdman g vimin

3.1 1011ﬂﬁ’glllt32.dll T4 c\windows\system32

3.2 afuianed g, 014 gluch W30 THawes gl udh o ianef
gl T C:\Program Files\Microsoft Visual Studio 10.0\VC\include
3.3 md glut32 lib 11131 C:\Program Files\Microsoft Visual Studio
10.0\WWC\Mib
1011 MSVCP71D.dIl oz MSVCR71D.dll a1 1147 e:windows\system32
AIMADUIIOS T 04 directX i1 luAT0vaU11A0 start >> run >>dxdiag >>OK

. X
direetX version 92AB4I1NN1 9.0b Ju'ly

e o ol

System. | Dhapiay 4 | Dapley 2 | Saund | | Sand 2 [ Sound 3] input |

Thics bl repor ty diebasded inkk about the Directt and drivers instalied on your systam.

1F you oiom what araa 5 raing the problem, dick the appropriste tab above.  Dihermize, you can use tha et Page™ bution below b
vhit eadh page In s,

Syt Informaion
QuroR DatefTme: 2 poagiam 2554, 1k 12
Compriey Mame: JUMIEMPC
Opersting Sysbam: Windows 7 UMmats 325t (5. |, Buld 260 1}
Language: Twul (Regional Seting: Twa}

MOs: Defaft Sysiem 8HIS
Processar: intehR) Cae(TH)20ua CFY PRDD @ 2.26GH (1 CAUN), ~2.0GHE
Manory; A0 RAM

Page fie: 18 MIMD usad, 177968 valable
[7] Check for WHIQL digital signalures

Dxilag 6.0 L7601 17514 325t Unioode Capwright (& 1938-2006 Miosoft Caparation. Al rights reserved.

[ we ] T [ 1T =

download GLUT 91 http://www.xmission.com/~nate/glut.html (@on glut-3.7.6-bin.zip
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2000
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doamundos nadoundosirldaulalhs
download ARToolKit 1mn‘1ﬂﬁ'l%’ﬁﬁm%’u1%’mu 19U C:\Program Files\AR ToolKit
uan' W8 DSVL-0.0.8b.zip 71 Inaau 181311 CProgram Files\AR ToolKit A5
llﬂﬂlf}ﬂﬁf (‘ﬁ'ﬂ?) (Make sure that the directory is named "DSVL". )
Copy the files DSVL.dIl and DSVLd.dII 910 C:\Program Files\ARToolKit\DSVL\bin 1
‘1‘5’1‘7‘] C:\Program Files\AR ToolKit\bin
Suansua C:\Program Files\AR ToolKit\Configure.win32.bat
1 microsoft visual studio 1N open project 1390 ARToolKit (type= Microsoft Visual
Studio Solution Object) 910 C:\Program Files\ARToolKit
Build >> Build Solution Lﬁ‘%m’m’m build succeeded ,0 failed
ninoe &1 Build hidads Wiaail
13.1 1@ microsoft visual studio 5um 10N new project %um
13.2 Copy Code nIdd simpleLite.c 11 ARToolKit (type= Microsoft Visual

Studio Solution Object) H’l’ﬂ@ﬁ project Va3

o

»
13.3 Set 114 microsoft visual studio Aatl

i .
13.3.1 lua Project >> ¥olva Properties...

Add Class... Shift+AltsC
Class Wizard... ' Ctrie Shift« X
Add New RRem... CtrlaShift+ A
Add bsting tem... Shift+Alt+ A
Exclude From Project
5 Show All Files
Rescan Solution

(Global Sc{ =| ®_tmainfint args

le application.

Get as StartUp Project
*+ Refresh Project Taolbax Rermns
{ I l testl Properties... l




: : o 2
13.3.2 B8N VC++ Directories tagyimsmudoyalumharesdandail

CAProgram Fled ARToclO0RS (L Path)
C\Program R\ AR TooBITWbIS R 345 our cePath)
S{ExchudeP ath}

| Execmtable Okt
| Puth o uss whan sasrching for execulible fles whila bullding 3 ¥C+ & project. Comppondd to evircament
W | |aishlePATH

- Executable Directories : C:\Program Files\AR ToolKit\bin

- Include Directories : C:\Program Files\ARToolKit\include\AR LG
C:\Program Files\ARToolKit\include

- Reference Directories : IMLBUIAY

- Library Directories : C:\Program Files\ARToolKit\lib

- Source Directories ; C:\Program Files\ARToolKit\libA\SRC T

- Exclude Direclories : iYi ﬁmuﬁu
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) I
13.3.3 ontiulidon Linker >> Input

AABcad Oependencies
! Spaciin st e £ a6 1 the ik camumand s . melZL)

[Eedre=
Ssmow

s

lli’{ﬂﬁ‘fl’ﬂy’ﬂﬁ Additional Dependencies ﬂd“ﬁ
- CA\Program Files\ARToolKit\ib\libARd.lib

- C:\Program Files\ARToolKit\lib\libARgsubd.lib

- C:A\Program Files\ARToolKit\libMlibARvideod.lib

- C:\Program Files\AR ToolKit\lib\libARgsubUtild.lib

- C:\Program Files\ARToolKit\lib\libARgsub_lite.lib

"C\Program Files\ARToolIGib\ibAR Bb™ N
*CAProgram Files\ARToolKt\bAkbARgsubd.Bb”
*CAProgram Fifes\ARToolKt\RARbARvidecd b

"C:\Program Fifes\ART ook \Bb\EbARgsu blRid.Ab™
"C:\Program Files\ART ool KO\ EL\BRARgsub_Bte ib”

Y N
"; . N - : ¥
| Inherted values
1 kemeB2ib .
| use325b -
‘| gdBLib E
|| winspoolib
comdig32 lib,
| advapBzED
shell32 Eb

{#i Inhesit from parent or project defaulls
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14. uazganuli copy 101 folder data, DSVL.dIL, DSVLA.dII , js32.dll, libARvideo.dll
uazlibARvideod.dll 910 C:\Program Files\ARToolKit\bin ‘1ﬂ1’3’ﬁ1ﬂf{.exe ‘Ilﬂ#‘lT‘lJil%ﬂﬁlﬂi]ﬁ
Fu 19w C:\Users\jumjim\Documents\Visual Studio 2010\Projectsitest1\Debug

15. 9IUR Build >> Build Solution TWsi§avears1 udaiiu neasudu AR 14

L ]
(6. amintSudd marker 1éh C:\Program Files\ARToolKit\patterns
MIAAAI irrKlang

L. L"ﬁJ’I‘l‘IJ‘I?.I C/C++ -> General -> Additional Iclude Directories 1147 add
- CMirrKlang-1.3.0b\rrKlang-1.3.0\include
- CMrrKlang-1.3.0b\irrKlang-1.3.0\plugins\ikpMP3
- ChirrKlang-1.3.0b\irrKlang-1.3.0\plugins\ikpMP 3\decoder

2 l‘ﬁ’ﬂﬂﬁ Linker -> General -> Additional Library Directories (& add

- CAirrKlang-1.3.0b\irrKlang-1.3.0Mib\Win32-visualStudio

N13AARY OpenCV

=
1. Wl Project -> Property -> VC++ Directories -> Include Directories 147 add
- C:\OpenCV2 . 2\include
- C:\OpenCV2.2\include\opencv

- C:\OpenCV2. Qinclude\opencv?

Include Directories 3§

Ry

[eHx)(s)(2]
C\OpenCV2 Ainclude -
C\OpenCV2 Ninclude\opency
C:\OpenCVW2 Ninclydelopency2 h
KR! [ | H
ai Inherted volues
C\OpenCV2A\include\opency -

C\OpenCV2.1\include\cvblobslib N
C\Program Files (B6\ARTaolKit\include l
C:\Program Files GE6)\ARToolKit\include\AR

$(VOnstallDinjinclude

A [#] Inherit from parent or project defaults




76

4
2. il Project => Property -> VC++ Directories -> Library Directories 147 add

- CA\OpenCV2.2\ib

fl.i‘brary Directorics =W .

c\oimcvz.z\tib .

| m ] | ]

Inherited values:

C\Program Files (85)\ARToolKit\lib h -
CAOpenCV2AMiD D
=)

$(VCInstallDir)ib
$(VClnstaliDirjatimic\fib
S(WindowsSdkbinlib

[@lInherit from parent or project defaults i

[ ox

3. l‘ﬁ"lulﬂ?"l Project -> Property -> Linker -> [nput -> Additional Dependencies a7 add
- C\OpenCV2.2\lib\opencv_core220d.lib
- C:\OpenCV2.2\liblopencv_highgui220d.lib
- C:\OpenCV2.2\lib\opencv_video220d.1ib
- C\OpenCV2.2Alib\opency_ml220d.1ib
- C\OpenCV2.2\lib\opency_legacy220d.lib

- C:\OpenCV2.2\lib\opency_imgproe220d.lib

Additiona] Dependencies

1] CAOpenCV2 A\lib\opency_core220d.lib -
CAOpenCV2 2\ lib\opency_highgui220d.lib

C\OpenCV2.2\lib\opencv_video220d.lib ’

CA\OpenCV2 Nlib\opency_ml2X0d.lib

C\OpenCV2 2\lib\opency_legacy220d lib

Inherited values:

kemel32.lib .

uses32 lib E

gdi32.lib |]
winspeol.ib

comdlig3z.lib

(¥1nherit from parent or project defaults
[ ok ][ conce | J
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