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OO0 A Augmented Reality
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00 B ARToolKit

ARToolKit 0000000 OpenCV O OpenGLOOOODOO0OODOOODOOOAR:Augmented Reality)
0000000000000 000000000ARToolKit 000000000 HITLO Human Interface
Technology LabO O 0000000000000 0O0O0OO00OOOOODOOOO0O0OOOOOOOOOOOO
0 O ARToolKit Home Page (http://www.hitl.washington.edu/artoolkit/) D00 000000000 0DO
gogd

O0O0DAROOOUOODOOOOOUOOOOOOOOOOOODOOOOOOOOOOOODOOOOOOOOOO
goobooobooboooobooboobobooboobboobuoobbooboobboobboobo
0000000000000 000000000ARToolKitOODODOOODODOOODODODOOOODOOOOO
gooboobobobooooooooooobobobooboobooboobDobDobUobobobobbooo
gooobobobooooooooobogobobobobooobooooooboboboboboboooboo
gooooogoo

ARToolKit 0 00 SGIIRIX, PCOOOODOOMac OS XO O OO PC Windows(95/98/NT/2000/XP)
0000000000000 000000ARToolKit0 OO O OODODODODOODOOOOOOOOODOOOO
0000000000000 000000000000000(0) ARToolkkitOOODOODOODDOOOOD
oooooo oSO0o0O0000UUoo0OoO0O00D0UoDooOOoOo0oooO 3bCcGUOOOOOOO
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gooo 1. 0000000000000
oobooooooOoooobobooobooOooooon

0ooooo |2.00000000000

.ooooooooooOOOOOOOOOOOOOOOOO

4. 0000O0OO0O0OO0OO0OO0O0OO0OO0OO0O0OoO0oooooooooo

5. 0000000000 VRODODODOOOOOoOoO

ad 6. 000000O0C0O0OOO

01 ARToolKitOOOOOOO

B.2 ARToolKitOOOOODODO

0000000 ARToolKit 00D OOO0O0O0O0O0DDOODOO (simpleTest(simple.c)) DO0O0O0O0O0ODODO

oobooooooono

0 19 simpleTest 0000

ARToolKit Step

Functions

Initialize the application

init

Grab a video input frame

arVideoGetImage (called in mainLoop)

Detect the markers

arDetectMarker (called in mainLoop)

Calculate camera transformation

arGetTransMat (called in mainLoop)

Draw the virtual objects

draw (called in mainLoop)

S| R

Close the video capture down

cleanup

02 ARToolKitOOODOOOOODOO

0000000000000 main, init, mainLoop, draw, cleanup 0 500000
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main

main0000O0OOOOCOCOCOOOO

main(int argc, char *argv[])
{

init();

arVideoCapStart () ;

argMainLoop( NULL, keyEvent, mainLoop );
}

oo ooobbobobbbbbobbtbodddoDo LD
0000000000000 0000000000 1000000000000000 00 OarVideoCapStart
00000000000 000000O000O0000dargMainLoop0000OO0O0OOOO rendering loop
000 main program loop 000000

init
O00000000main 0000000000000 00000000ARToolKitOOOOOOOooOOoQ
0000000000000 O0dvideopathOOOOUOOUoooooooQ

/* open the video path */
if ( arVideoOpen( vconf ) < 0 ) exit(0);

/* find the size of the window */
if( arVideoIngSize(&xsize, &ysize) < 0 ) exit(0);
printf ("Image size (x,y) = (%d,%d)\n", xsize, ysize);

ARToolKit 0000000000000 0O0O0OOARToolKit 0 OO OOOODODODOOODOODOOOOOO
gooooobooooooooooooooooo bbb b bbboooU o
000000000 (Data/camera_para.dat)d

e 10000 DDDODDNDDOUDOOUDDOUDOODOODDDOODDOO 3DOODOOOODO
e 0000 OOIDOODOODODODODO

/* set the initial camera parameters */
if ( arParamlLoad(cparaname, 1, &wparam) < 0 ) {
printf ("Camera parameter load error !!\n");

exit (0);
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cobobooooboocoOobooooOoOoOoOooObocOoOobOOoOoOoOoOOoOoOoOCcOoOobOOoOoOobOOOoOoOoDnn
ooooooooboooo

arParamChangeSize( &wparam, xsize, ysize, &cparam );

oooboooooboooobooooooooboooooooooon

arInitCparam( &cparam ) ;
printf ("#x* Camera Parameter **x\n");

arParamDisp( &cparam );

0000000000000 (0DO0DOOData/patt.hiro)

if ( (patt_id=arLoadPatt(patt_name)) < 0 ) {
printf ("pattern load error !!\n");

exit (0);

patt id00000O0O0COOOO IDO

/* open the graphics window */

argInit( &cparam, 1.0, 0, 0, 0, 0 );

obobooooooouoo200b0bUobobooooooooo

mailLoop
0000 2-5000000000000000 arVideoGetlmageOOOODOOOOOOOOOOOO

/* grab a video frame */
if( (dataPtr = (ARUint8 *)arVideoGetImage()) == NULL ) {
arUtilSleep(2);

return;

gobooboobboon

argDrawMode2D() ;
argDispImage( dataPtr, 0,0 );
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arDetectMarker 0 0 0000000000000 0O000OO00O0OOOOOOOO

if ( arDetectMarker (dataPtr, thresh, &marker_info, &marker_num) < 0 ) {
cleanupQ);
exit (0);

b

O00000000000markernuimO00000Omarkerinfo0 000000000000 DOOO0ODO
o0oID0OO00OO000O0oO0oOoOoOooOOoDOoDo

arVideoCapNext () ;

000oOo0d0o0ooOoO0oOooOoOoooOooooo Iboooogooooooo

/* check for object visibility */
k=-1;

for( j = 0; j < marker_num; j++ ) {

if( patt_id == marker_info[jl.id ) {

if(k==-1)k=j;
else if( marker_infol[k].cf < marker_infol[j]l.cf ) k = j;
}
¥
if( k ==-1) {
argSwapBuffers();
return;
3

arGetTransMat 000000000000 O0OQO Transformation D000 O

/* get the transformation between the marker and the real camera */

arGetTransMat (§marker_info[k], patt_center, patt_width, patt_trans);

000i00000000000000 3400000 patttransO000000

draw() ;
argSwapBuffers() ;
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00000oooooooooooon (k==-1)0 SwapBuffers 00 O

if( k ==-1) {
argSwapBuffers();
return;

}

draw
The draw functions 00 00000000000, 00000000000 O0O, 000000000000
O0OO0O0OARToolKitOOOOOOOOO 3DOOOOOO0OO0OOO0OOO0OOOO

argDrawMode3D() ;
argDraw3dCamera( 0, 0 );
glClearDepth( 1.0 );

glClear (GL_DEPTH_BUFFER_BIT) ;
glEnable (GL_DEPTH_TEST) ;
glDepthFunc (GL_LEQUAL) ;

argConvGlpara 0 00 0 ARToolKit 000000 3x400000penGLOD (4x400)000000DO
O0000000000000O000OO00O00PpenGLOOODOOODOOOOOOOOOOOOOOOOOOO
gboooooooboobobobooon

/* load the camera transformation matrix */
argConvGlpara(patt_trans, gl_para);
glMatrixMode (GL_MODELVIEW) ;

glloadMatrixd( gl_para );

OpenGLOODOOO0OOO0O0OOOOO0OO0OOOOOOOOOOOOOOOOOOOOOO

glEnable (GL_LIGHTING) ;

glEnable (GL_LIGHTO) ;

glLightfv(GL_LIGHTO, GL_POSITION, light_position);
glLightfv(GL_LIGHTO, GL_AMBIENT, ambi);
glLightfv(GL_LIGHTO, GL_DIFFUSE, lightZeroColor);
glMaterialfv(GL_FRONT, GL_SPECULAR, mat_flash);
glMaterialfv(GL_FRONT, GL_SHININESS, mat_flash_shiny);
glMaterialfv(GL_FRONT, GL_AMBIENT, mat_ambient);
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glMatrixMode (GL_MODELVIEW) ;
glTranslatef( 0.0, 0.0, 25.0 );
glutSolidCube (50.0) ;

OpenGLOOOOOOODOOOOOOOO

glDisable( GL_LIGHTING );
glDisable( GL_DEPTH_TEST );

cleanup

cleenup 00 0000000000000000O0D00O00O0D00O00O00 videopathOOOODO

arVideoCapStop();
arVideoClose();
argCleanup();

(EI goboooo d ~

1. sampleTest.c 000 0000000000000 0O0O0OO00OO0O0OO0OOHIroO OO
cooboodoobooboboooooooOooooooooa
2.000000000o00ooooooooog

. 000o00oO0OOooo0o0ooooooooooooooooooooooooon
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