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Membangun Aplikasi Augmented Reality dengan ARToolKit

Sunu Wibirama

Email: sunu@ugm.ac.id

. Kebutuhan Hardware

Komputer dengan spesifikasi minimal RAM minimal 512 MHz dan VGA minimal
128MB

Webcamera QuickCam Logitech berikut driver-nya.

Marker (sudah tersediadi dalam instalasi ARToolkit)

Printer

. Kebutuhan Software (plusadditional DLL)

Paket ARToolKit, bisadiperoleh di sini:
http://sourceforge.net/projects/artoolkit/files/

Percobaan ini menggunakan ARToolKit versi 2.7.2.1

Windows XP (sampai saat ini kompatibilitas Windows Vista dan Seven belum teruji)
OpenGL library dan GLUT. Untuk OpenGL, sudah terinstalasi bersama sistem
operasi Windows XP. Untuk GLUT, silahkan download versi 3.7.6 di sini:
http://www.xmission.com/~nate/glut.html

DSVideoLib-0.0.8b-win32, bisa didownload di halaman yang sama dengan paket
ARToolKit

DirectX Runtime minimal versio 9.0b

OpenVRML-0.14.3-win32, bisadidownload di halaman yang sama dengan paket
ARToolKit

Filelibrary DLL tambahan: msvcp71d.dll dan msver71d.dil

Development environment, menggunakan Microsoft Visua Studio 2005 atau Visua
Studio 2008. Silahkan download di:

http://www.microsoft.com/express/Downl oads/

Dalam percobaan ini kami menggunakan Visua Studio 2005

. Langkah-langkah instalas

a

Unzip file GLUT yang sudah Anda download. Instalasi GLUT dilakukan dengan
mengopikan file-file di bawah ini:

Kopikan file glut32.dll ke C:\Windows\System32

Kopikan file glut.h di C:\Program Files\Microsoft Visual Studio

8\ C\PlatformSDK\Include\gl
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Kopikan file glut32.lib ke C:\Program Files\Microsoft Visua Studio
8\VC\PlatformSDK\Lib

Kopikan file DLL tambahan msvcp71d.dll dan msver71d.dll ke
C:\Windows\System32

Unzip file ARToolKit dan kopikan ke dalam C:\Program Files\, sehingga folder root
Anda akan memiliki path sebagai berikut C:\Program Files\ARToolKit. Untuk
selanjutnya, path ini akan disingkah sebagai { artoolkit} saja.

Unzip file DSVideoL.ib, pastikan semua file berada di dalam folder bernama
“DSVL". Kemudian kopikan folder “DSVL" tersebut ke dalam folder { artoolkit} .
Kopikan file DSVL.dIl dan DSVLd.dIl dari { artoolkit}\DSV L\bin ke dalam
{artoolkit}\bin

Unzip file OpenVRML dan kopikan folder OpenVRML ke dalam { artool kit}
Kopikan filejs32.dIl dari { artoolkit}\OpenV RML\bin ke dalam { artoolkit} \bin
Buka command prompt dengan memencet tombol Start > Run, kemudian mengisikan
perintah “cmd”.

Jalankan script { artoolkit} \Configure.win32.bat untuk membuat file

{artoalkit} \include\AR\config.h sebagaimana gambar di bawah ini:

o O WINDDWSY system32 cmd.exe
C:~Program Files>cd ARToolKit

C:wProgram Files“ARToolKit>dir
Uolume in drive C is SYSTEM
Uolume Serial Mumber is 5C6C—-3B7A

Directory of C:“\Program Files“ARToolKit

A2 -a2-2887 H <DIR>
a2-82-2887 H <DIR> .
18122885 H - ARToolKit.dsw
A6~19 /2086 H - ARToolKit.s1n
62822887 H <DIR> ARToolKit .xcodeproj
Az -82.-20887 H <DIR> hin
11.-20-20886 H - ChangeLog._-txt
32 -18.-2006 H - Conf igure
117842004 H 26 Configure.win3Z_hat
11842004 H - GOPYING. txt
A2 822887 H doc
Az 82,2887 H DSUL
Az 82,2887 H examples
A2-82.,2688%7 H include
Az -82.-2887 H 1lib
11842084 H 427 Makefile.in
A2 -82.,288%7 H patterns
11-20.-20086 H 11,897 REHDHE txt
Aaz-82.-2887 H PM <DIR> util
8 File{s> 80,483 hytes
11 Diwds) 5.468.291.872 hytes free

C:“Program Files“ARToolKit>Configure.win32_hat

C:~Program Files“~ARToolKit>echo copywing config.h.in to config.h
copying config.h.in to config.h

G: \Ploglam Files~ARToolKit>copy .“include~AR~config.h.in .“~include“AR“config.h
1 file{s> copied.

C:~Program Flleo\ﬂRT001H1t>pauoe
Press any key to continue . .

C:~Program Files“~ARToolKit>

Terakhir, bukafolder C:\Program Files\ARToolKit\bin dan kopikan semua file * .dl
dalam folder tersebut ke C:\Windows\System32
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4. Mencoba Contoh Program yang Tersedia
Paket ARToolKit memberikan banyak contoh aplikasi yang bisa digunakan sebagai dasar
untuk pengembangan aplikasi lebih lanjut. Untuk mencoba beberapa aplikasi, buka folder
C:\Program Files\ARToolKit\bin
Pada saat Anda menginisiasi kamera, akan muncul jendela konfigurasi di bawah ini:

X

Stream Format |

—Yideo Format————— — Compression

Yideo Standard: INone

Frame R ate: IBD. 000 ﬂ | Frame Interval: I jl
Fip Hareartat, = F Frame Interyal: I I=]
=l

Color Space / Compression:

I RGE 24 - I
Output Size: Cuality: I

Ok I Cancel | Apply |

Untuk mendapatkan kecepatan capture yang cukup baik, tingkatkan frame rate kamera
menjadi 30 Hz.

a. SimpleLite: C:\Program Files\ARToolKit\bin\simpleL.ite.exe

" Program Files' ARTo

Camera image i Cx.yd) = (328.248)
2% Camera Parameter e

Distortion factor = 159.25L0000 131.75A068 164.83606086808 1.812757
35@.47574 0.000600 158.25000 O.00AAA

A.00668 363 .04787 120.75000 0.00008 |E3C"Program Files' ARToolKitbinsi
A.AAEEA A.AAAAA 1.900008 O.HARRRR

FittingMode (Z>: INPUT IMAGE
ProcMode (¥> = FULL IMAGE
DrawMode <G> : TEXTURE MAPPING (FU
TemplateMatchingMode (M> : Color T
MatchingPCAMode (P> : Without PCA

il EvideoTest.exe
. dll EvideoTestd. BXE
le.exe

led.exe
xe

exe
(EHE
dexe
EEe:]



Dokumentasi dan Manual ARToolKit v.1.0

b. SimpleVRML: C:\Program Files\ART ool Kit\bin\simpleVRML .exe

Camera image size (x,.y) = (328.248>
#x% Camera Parametep e

= 32@8. 248
Distortion factor = 159.250008 131.7506008 104.838806808 1.012757
350.47574 @.08000 158 25000 A.0ARRA
A.9A80A 363 .68470% 120.75000 A.0080A

d.00000 0.00000 1.9A0000 BA.0PAEA

INPUT IMAGE
: FULL IMAGE
TERTURE MAPPING <(FULL RESOLUTION>

ncher. please call cr8tate

5. Membangun project AR di Visual Studio 2005

a

Buatlah project baru dengan nama simple. Pilih “Create directory for solution” untuk
memastikan project yang dibuat disimpan dalam direktori yang sesuai dengan nama

project tersebut.

New Project

Project bypes:

21

Templates:

- Wisual C++

Win3z

ATL
CLR \ZAWin32 Consale Application [Ewinzz Project
- General
-~ MFC My Templates

- Smart Device

[ Other Languages
- Other Project Types

¥isual Studio installed templates

4 5earch Online Templates. ..

A project for creating a Win32 console application

Mame: I simple
Location: IC:'l,Documents and SettingstsunuifMy Documentsivisual Studio 20054 Projects j Browse. .. |
Solution: ¥ Create directory For solution

Solution Mame:

I simple

[ 1|

Cancel
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b. Untuk project kali ini, kita akan membuat sebuah Console application. Pilih “Empty
project” untuk membuat project kosong tanpa Predefined header

Win32 Application Wizard - simple

Application Settings

Application bype:

Overvigw

Application Settings

DL
= Static library

Additional options:
[+ Empty project

" wWindows application

+ Console application

I~ Export symbiols
¥ Erecompiled headsr

2l
#dd common header files For:
=Tl
= re
< Previous | ext = | Finish | Cancel |

c. Untuk mengonfigurasi Visual Studio 2005, kita perlu menambahkan beberapa

parameter. Pilih “Tools” - “Options’

nple - Microsoft Yisual Studio

File  Edit Project  Buld Debug

H-iE-EH | % BB

-0 x

igw

on Explorer - simple

&
'__; Solution ‘simple’ {1 project)
B E

[ Header Files
[ Resource Files
[_d Source Files

) _ I R

L‘:jSquti... [F% Class .. |‘L!Prope...

Show output fram: Debug

‘Windows Help

Chrl+Al+P

Carnrnunity

Abkach to Process...
Connect to Device...
Connect ko Database. ..
Connect ko Server. ..
Code Snippets Manager...,  Chrl+K, Ctri+B

Choose Toolbox Ikems. .,

Add-in Manager...

BCu
To

Macros

Activex Control Test Container
Create GUID

Dotfuscatar Community Editian
Error Laokup

ATL/MFC Trace Tool

ILDasm

Spy++

Yisual Studio 2005 Command Prompt
Spy++

External Tools...

Device Emulatar Manager. ..
Import and Expart Settings. ..

Cuskomize...

Options...
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d. Padabagian “Project and Solutions’, pilih “VC++ Directories’. Kemudian, pada
menu “Show directories for:” di bagian kanan, pilih “Include files’

options 21|
. International Settings d FlatForm: Shiow direckories For
- Keyboard IWin32 j Executatle files j
- Startup Ewecutable files
- Task, List
Reference files
_WEb Browser ) v InstallDiribin Library Files
&=l Frojects and Solutions $(vCInstallDir IPlatFarm SOk bin Saurce Fies
- General FvSInstallDir }Common 7 Toolsibin Exclude directories
- Build and Run $(WsInstallDiriCommon7itools
$0vSInstalDir ) ommon7ide
8 DEFaI,'IIts - $(PragramFiles)\HTML Help Waorkshop
MO D|re_ct0r|es . $(FrameworkSDKDir jbin
- WC 4+ Project Settings $iFrarnewmorkDir)$(Framemorkyersion)
- Source Control $(wsInstallDir)
.. i $(wsInstallDir )50k 2 .0Ybin
fl- Teoct Eefcor i Suscham nak i Suekhlnid x
[+ Database Taoals 4 »
[+ Debugging "
; Executable Directories
- Device Tools
5 HTML Desi Path to use when searching for executable files while building a YC++ ;l
esigner o project. Corresponds to environment variable PATH,
- Windows Forms Designer - LI
[o]4 I Cancel |

e. Isikan path di bawahini:

C.\ Program Fi | es\ ARTool Kit\i ncl ude
C.\ Program Fi | es\ ARTool Ki t\ OpenVRM.\ i ncl ude
C.\ Program Fi | es\ ARTool Ki t\ OpenVRM.\ dependenci es\i ncl ude

oprons 2 x|

- International Settings ;I Plakform: Show directories For:
- keyboard IWin32 j IIncIude files j
- Skartup
- Task List
- Web Browser C:\Program Files ART: epe
- Projects and Solutions :\Program Files\ AR Toolkity OpentRMLinchde
- Gzeneral C:\Program Files\ARToolkitinclude
- Build and Fun $(\p'CInsta::gir%ir::clIchh?I i
WiInskallDirjatlmfclinchide
VB Defaglts . iE\-‘CInstallDir)F‘IatFDrmSDK'l,include
- ¥C++ Directaries $(FrameworkSDEDIrinclude

- WC++ Project Setkings
- Source Conkraol

- Texk Editar -
- Database Tools 4 | | »

tl
H
tl
H-- Debugging
2
H
+

Include Directories
Path to use when searching for include Files while building a YWC++ project. d
Cotresponds to environmenkt wariable INCLUDE, LI

[o]4 I Cancel |

- Device Tools
- HTML Designer
- wWindows Farms Designer

oy 0 o O e OO O e O O

Led
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f. Setelah langkah (g) selesai dilakukan, pilih kembali menu “ Show directories for:”
pada bagian kanan atas. Pilih “Library files’. Masukkan path di bawah ini:

C.\Program Fi | es\ARTool Kit\lib
C.\Program Fi | es\ ARTool Ki t\ OpenVRM.\ i b
C.\ Program Fi | es\ ARTool Ki t\ OpenVRM.\ dependenci es\|ib

- International Settings |  Platform: Show direckaries For:

- Kevboard IWin32 j es hd

- Skartup i

- Task List ¢| fjl 'x_l ;l *J

"",Web Browser ) C:\Program Filesl AR Toolkit OpenyRMLdependencies)lib -
- Projects and Soltions C:\Program Files AR ToolKitiOpentRMLYib

- General C:\Program Files\ARToalkit)ib

- Build and Run $ivCInstallDir)lib

B Default $0vCInstallDirjatimfclib

e $(vCInstalDir)atimfclibliase

- MSISERIEEOICEN $(¥CInstallDir)PlatFormsDKYib

- WC++ Project Settings $iFrarnewarksDK Dirlib
[+ Source Control $0vsInstallDir)
[#- Text Editar $0vsInstallDir)lib =
[#- Database Tools 1| | _,I_I
[#- Debugging .

; Library Directories
[+ Device Tools
- HTML Desi Path ko use when searching For library files while building a YC++ project. ;I
esianer | Corresponds to environment variable LIE.
[ windaws Farms Designer - ;l
K I Cancel |

g. Padabagian Solution Explorer, klik kanan folder “ Source Files’. Tambahkan file

“New Item”
~Start Page

baru dengan memilih menu “Add” ->

2 &

'_; Salution 'simple’ {1 project)
B- 3 simple

[ Header Files

[ Resource Files

Microsoft:

« Visual Studic

LR
Add 4 | e Mew Item...
& Cut [ Existing Item...
23 Copy [ Mew Filker
Fe g Class...
X Remove % Resource...
Rename TATTETTES
Properties Open: Project...  |web Site...
Create: Project... |web Site,..
L >
Getting Started
‘what's Mew in Wisual C++
L'.’f'gSD|thi... Fclass .. |L_=:_!]Pr0pe... Security Best Practices for C++
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h. Buatlah sebuah file C++ dengan nama“simple.cpp”. Bukalah file simpleLite.c dalam
folder { artool kit} \examples\simpleLite, kemudian kopikan isi file tersebut ke file
“simple.cpp” yang telah Andabuat.

Add New Item - simple 2

Zakegories: Templates:
I isual C++ ¥isual Studio installed templates
[l

- Code 4] T+ File {.cpp) K] Header File (.h)
- Data | Midl File: {.idl) #z| Module-Definition File {.def)
- Resource ] Component Class ] Installer Class

- Wb
- LIkiliky My Templates
i Property Sheets

| Search Online Templates. ..

I Creates a file containing C++ source code

Mame: I simple]

Location: I c:\Documents and SettingsisunuiMy Documentsivisual Studio 20051Projectsisimplelsimple Browse, .. |

Add Canicel I

i. Bukaproperties dari file project Anda dengan memilih menu “Project” - “simple
Properties’ sebagaimana gambar di bawah ini

&0 simple - Microsoft ¥isual Studio
File Edit Wiew | Project | Buld Debug Tools Window  Communiby

- - B “% Add Class... = | b Debug
= & &F i = =
E o b as s Add Mew Tkem,., CerH+Shift+a 2B @
L — B
Solution Explorer - Sal i) Add Existing Item...  Shift-+alt+a a0e
= | = Exclude From Project
J 53%'”””” 'simple’ 2 Show Al Files Bz
B+ | ZE simple :
- A& Header Set as StartUp Project indows. h>
- [ Resaurc simple Properties... AE+F? b gdio. b

B [ Source

b €3 simple.cpp #include <ztdlib.h>

C #ifndef  APPLE

L#include <GLfgl.h¥
#include <GL/glut.hs

[ #else

L#include <OpenGL/gl.hs
#include <GLUT/glut.h:
#endif
#include <AR/gsub.h>
#include <AR/video.hs>
#include <AR/param.h>
#include <AR/ar.h>

-

Elsoluti... [FFClass ... |2 Prope. ..




K.
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Pada menu bagian kiri, pilih “ Configuration Properties” - “Linker” = “Input”.
Kemudian lihat menu isian di bagian kanan. Piliah “ Additional Dependencies’.

simple Property Pages
Corfiguration: |Actwe(Debug) | Flatform: [active{winaz)
cies

[=)- Configuration Properties ;I
- General
- Debuagging
Bl Ci++

- General

21|

j Configuration Manager.. . |

Ignore Specific Library
Madule Definition File

- Optimization

- Preprocessor

- Code Generation
- Language

Add Module to Assembly
Embed Managed Resource File
Force Symbol References
Delay Loaded DLLs

Aszembly Link Resource

- Precompiled Headers
Cutput Files
Erowsz Information
Advanced

- Comnmand Ling

[=)- Liniker

- General

- Inpuk

- Manifest Fle

- Diebugging

- System

- Optimization

- Embedded IDL

- Advanced

- Command Ling

ﬂ_______Jdd

Additional Dependencies
Specifies additional items to add to the link line {ex: kernel32.lib); configuration specific.

o]

Cancel | Aopli |

Isikan nama library di bawah ini, lengkap dengan tanda (* ) di bagian isian
“Additional Dependencies’

"li bARd. |'i b"

"1i bARgsubd. |'i b"

"li bARgsub_lited.lib"
"li bARgsubUild.Ilib"
“"l'i bARMUI tid. IiDb"
"1i bARvi deod. I'i b"
"li bARvrm d.lib"
"openvrm . lib"
"openvrm -gl.lib"
"antlr.lib"
"regex.lib"

"I'i bj peg.lib"
"l'ibpng.lib"
"zlib.lib"
"ws2_32.1ib"

"opengl 32.1i b"
"glu32.1ib"
"glut32.1ib"




Additional Dependencies
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"libARd.lib" -
"libARgsubd. lib"
"libARgsub_lited. lib"
"libARgsubLItld. lib"
"libaRMulkid. lib"
-
ki LI_I
Inherited walues:
kernel3z. lib -
user3z.lib
gdizz.lib —
winspoal, ik
comdlg3z. lib
=]
V' Inherit from parent or project defaulks Mactos ==
(0] 4 Zancel
=

I. Kopi folder “Data’ dari { artoolkit} \bin ke dalam direktori project Anda:
C:\Documents and Settings\sunu\My Documents\Visual Studio

2005\Projects\simple\simple
File Edit View Favorites  Tools  Help
eﬁack - e - l_‘_ﬁ' /..-\JSEarch Folders | = | :
fddress {2 C:\Program Filestar Toolkit bin
[ EE EpaddleInteractiDnTestd.exe
el [MpaddieTest axe

calib_cameraZ.exe
calib_camerazd.exe
calib_cparam.exe
calib_cparamd.exe
calib_dist. exe
calib_distd, exe
colideTest, exe
colideTestd, exe

|2 DL di

%) DL, di

exview, exe

EpaddleTestd.exe
ErangeTest.exe
ErangeTestd.exe
ErelatiDnTest.exe
ErelatiDnTestd.exe
EsimpleLite.exe
EsimpleLited.exe
EsimpleTestE.exe
EsimpleTestEd.exe
EsimpleTest.exe
EsimpleTestd.exe

m. Pilih menu “Debug”’ - “Start Debugging” untuk menjalankan aplikasi dan men-

debug kesalahan yang muncul

10



