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ABSTRACT

A Feature Based Augmented Reality Marker

Localization Using Wide Baseline Stereo Vision

DONG-HO, YANG
Department of Computer Engineering
Graduate School

Jeju National University

In this paper, we proposes a method of implementing augmented reality

with the use of wide baseline stereo cameras.

Typical augmented reality techniques can be classified into wearable
augmented reality, handheld augmented reality, and marker based augmented

reality.

Constructing marker-based augmented reality using a single camera can be
simple with no significant loads, but it is impossible to detect markers

horizontal to the radial line of the camera.

In order to address this issue, the camera is positioned higher in front of
the user, which diminishes the user’s immersion. Also, the adjusted position

of the camera makes this method vulnerable to the marker’s vertical rotation.

Based on the experiment results from the augmented reality system using
wide baseline stereo cameras, we have identified the wide baseline stereo
camera technique 1is significantly effective in matching algorithms and

movement in the augmented reality.

Under the stereo camera system in the wide baseline correspondences (100

mm ~ 1,000 mm) proposed in this study, the system was able to track the

- vii -



markers shifted over 70 degrees.

With strong marker—tracking ability of the wide baseline stereo vision as
identified in this study, this technique is expected to be implemented

effectively in creating an augmented reality system.
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Fig. 2 AR platform[10]
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Fig. 10 Parallel stereo camera geometry
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Fig 12. Stereo camera geometry
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Fig. 14 2Byte Marker sample
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Fig. 15 Test marker(Size 4x4)

Fig. 16 Marker image cell
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Fig. 19 Monochrome image(threshold=128)
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Fig. 28 Marker angle variation
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Fig. 29 CAM2(Marker angle variation = 90°)
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@O Hld Al&="olM Fds 2718k Foh

glutInit(&argc, argv):
if ('setupCamera(cparam_name, vconf, &gARTCparam)){

fprintf(stderr, “main(): Unable to set up AR camera. \n");

@ Qg gge] el P A FHS BT

if (arDetectMarker (gARTImage, gARTThreshold, &marker_info, &marker_num)<0){
exit(-1):

}
for(i=0; i<gObjectdataCount; I++){
k=-1:;
for(j=0; j<marker_num; j++){
if(k==-1) k=3:
else if(marker_infol[k].cf < marker_infoljl.cf) k=j:
if(k!'=-1){
if (gObjectdatalil. visible==0){
argetTransMate(&marker_infol[k],
gObjectDatali]. marker_center
gObjectdatali]. marker_width
gObjectdatalil. trans):
}
else {
argetTransCont(&marker_info[k], gObjectDatali]. trans,
gObjectDatali]. marker_center
gObjectdatali]. marker_width
gObjectdatalil. trans):
}
gObjectDatalil. visible=1;
gPatt_found = TRUE:
}
else {
gObjectDatali]. visual=0;
}
}
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@ Abdoll dold S 2= o

get_buff(buf, 256, fp):

if(sscanf(buf, “%s”, bufl) != 1){
fclose(fp); free(object); return(0):;

}

if((object[i]. id = arLoadPatt(bufl10) <0) {
fclose(fp); free(object); return(0):;

}

get_buff(buf, 256, fp):

if (sscanf(buf, “%1f”, &object[i].marKer_width) != 1){
fclose(fp); free(object); return(0):;

}

get_buff(buf, 256, fp):

if (sscanf(buf, “%1f%1f”, &object[il.marKer_center[0],

gobject[i] marker_center[1]) !=2{

fclose(fp); free(object); return(0):;

@ AAdetel A% A,

if(gObjectDatali]. visible == 0){
arGetTransMat(&marker_infolk]
gObjectdatali]. marker_center,
gObjectdatali]. marker_width,
gObjectdatalil. marker_trans):;

}
else{
arGetTransCont(&marker_info[k], gObjectDatali]. trans,
gObjectdatali]. marker_center,
gObjectdatali]. marker_width,
gObjectdatalil. marker_trans):;
}
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if(gPatt_found) {
arglCameraFrustumRH(&gARTCparam, VIEW_DISTANCE_MIN,
VIEW_DISTANCE_MAX, p):
glMartixMode (GL_PROJECTION) ;
glLoadMatrixd(p):
glMatrixMode (GL_MoDELVIEW) ;

glLoadIdenty():

for(i=0; i<gObjectDataCount; i++){
if ((gObjectDatalil. visible == 0)&&(gObjectDatalil.vrml_id >=0)){
arglCameraViewRH(gObjectDatalil. trans, m, VIEW_SCALEFACTOR_4):;
glLoadMatrixd(m);
arVrmlDraw(gObjectDatalil. vrml_id):
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wolzghel | AN | AHAZ | ANAZ | QDA | ANA | Q94 | Q447 | A4 | Q442 | 244
100mm 14 14 15 14 14 15 97 92 44 46
200mm 14 14 15 14 15 15 102 o7 48 42
300mm 14 14 14 15 15 16 92 95 ol 52
400mm 14 15 14 15 16 29 75 65 39 o8
500mm 14 16 16 14 21 31 82 95 61 39
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1000mm 21 19 20 25 25 35 53 49 41 39
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