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View Synthesis Using OpenGL for Multi-viewpoint 3D TV
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Abstract

In this paper, we propose an application of OpenGL functions for novel view synthesis from multi-view images and depth
maps. While image based rendering has been meant to generate synthetic images by processing the camera view with a
graphic engine, little has been known about how to apply the given images and depth information to the graphic engine and
render the scene. This paper presents an efficient way of constructing a 3D space with camera parameters, reconstructing the
3D scene with color and depth images, and synthesizing virtual views in real-time as well as their depth images.

Keyword : OpenGL, multi-viewpoint 3D TV, depth map rendering, view synthesis
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Table 1. Relationship between parameters of computer vision and graphics
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Table 2. OpenGL code for displaying 3D coordinates based on point and color combination

glBegin (GL_POINTS);

for (int y=0; y<Height; y++)

for (int x=0; x<Width; x++)

{
glColor3ub (imagely][x].R, image(y][x].G, imagely][x].B):
glVertex3d (Xlyllx], Y(yllx], Zlyl[x])

}

glEnd (;

2! 3, Mop MAlo| Tgtof| o8t E7HAAL HIci2l Aot

Fig. 3. Rendering result from point and color combination
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Fig. 4. Ordering direction of triangular mesh
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Table 3. OpenGL code for 3D objects based on triangular mesh and color combination

glBegin (GL_TRANGLES);

for (int y=0; y<Height-1; y++)
for (int x=0; x<Width-1; x++)
{

glVertex3d (X[yl[x], Yivlix], Z[y}lxD;

}
glEnd O;

glColor3ub (imagel[y]l[x].R, imagely][x].G, imagely}[x].B);

glColor3ub (imagely+1][x].R, image(y+ 11[x].G, imagel[y+11[x].B);
glVertex3d (X[y+ 11[x], Yly+11{x], Z{y+1]1[x})
glColor3ub (imagelyl[x+ 1].R, imagely][x+1].G, imagely]l[x+ 1].B:
glVertex3d (X[yllx+ 11, Y{yllx+1], Z{yllx+1D;

glColor3ub (imagely+ 1][x].R, image[y+ 11[x]).G, imagely+ 11[x1.B);
glVertex3d (X[y+11[x], Yly+11{x], Z{y+11[xD);

glColor3ub (image[y+ 1]1[x+ 1].R, image[y+ 11{x+ 1].G, imagely+ 1][x+ 11.B);
glVertex3d Xl[y+11{x+1], Yly+11[x+11, Zly+1]1{x+1]);

glColor3ub (imagelyl{x+ 11.R, imagely][x+1].G, image[y][x+ 11.B);
giVertex3d (X[y}[x+1], Ylyllx+1], Zlyllx+11):
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Fig. 5. Rendering result from triangular mesh and color combination
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Table 4. OpenGL code for 3D objects based on triangular mesh and texture mapping

glEnable (GL_TEXTURE_2D):

glBegin (GL_TRANGLES);

for (int y=0: y<Height-1; y++)

for (int x=0; x<Width-1; x++)

{
glTexCoord2f (x/texSize, y/texSize);
glVertex3d (X[ylix], Ylylix], Zly1{xD:
glTexCoord2f (x/texSize, (y+ 1)/texSize);
glVertex3d (X[y+1}(x], Y{y+11[x], Z{y+1]1[x]):
glTexCoord2f ((x+ 1)/texSize, y/texSize);
glVertex3d (X{yllx+ 1}, Ylyilx+ 11, Z[yl[x+1D:

glTexCoord2f (x/texSize, (y+ 1)/texSize);
glVertex3d (X[y+11ix], Yiy+11[x], Z{y+1]{xD:
glTexCoord2f ((x+ 1)/texSize, (y+ 1)/texSize);

glTexCoord2f ((x+ 1)/texSize, y/texSize);
glVertex3d (X{yllx+ 1], Y{y}ix+1]}, ZIyllx+1D;
}
glEnd O

glVertex3d (X[y+ 11[x+ 1], Y[y+11[x+ 1], Z[y+1]1[x+1]):
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int gluUnProject (double winX, double winY,
double winZ, const double *modelview,
const double *projection,
const int *viewport, double *objX,
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Fig. 6. Rendering result from triangular mesh and texture mapping
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Table 5. A function computing the depth of a 3D point
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double winZ[Width*Height];

glReadPixels (0,0, Width, Height, GL_DEPTH_COMPONENT, GL_DOUBLE, winZ);

E 6. modelview, projection, viewport 33 2= slpE

Table 6. Functions for computing modelview, projection, viewport matrices

GLint viewport[4];
GLdouble modelview[16];
GLdouble projection[16];

glGetlntegerv( GL_VIEWPORT, viewport )

glGetDoublev( GL_MODELVIEW_MATRIX, modelview );
glGetDoublev( GL_PROJECTION_MATRIX, projection );

7. ZI0|UAF AL A
Table 7. Order of depth map generation

1 for (int x=0; x<Width: x++)

2  for (int y=0; y<Height; y++)

3 {

4 winX = (double)x;

5 winY = (double)viewport[3] - (double)y;
6 int k = x + Width*(Height-1-y);

7 gluUnProject( winX, winY, winZ[k],

8

9

&objX, &objY, &objZ);
10 depthmap[y][x] = (double) objZ;

11 )

modelview, projection, viewport,

o2x FARA et winZks Zol visoA A& ¢
Atk
18] 7, modelview, projection, viewport © Z}z} &)
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Fig. 7. Novel view and depth map synthesis using 8-view input
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Fig. 8. Other novel view rendering results
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Fig. 9. (a) IBR rendering result (b) Our algorithm rendering result
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