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APPENDIX |

compute_image.c

#include "stdlib.h"
#include "imageutil.h"
#include "stdio.h"
#include "math.h"

/* int main(int argc, char **argv) */
main(argc,argv)

int argc;

char *argv(];

¢

double sqrt(), atan(), sin(), cos(), acos();
unsigned char *r, *g, *b;
unsigned char *red;
unsigned char *green;
unsigned char *blue;

int xsize, ysize;

int xosize, yosize;

int i, j, x0, y0, x1, y1;

double theta, phi;

double ox, oy, 0z;

double px, py, pz;

double gx, qy, qz;

double tempx, tempy, tempz;
double sx, sy, sz;

double rad, mag;
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double xs, ys, zs;

double dispx, dispy;

int xcent, ycent, xnew, ynew, Xpix, ypix, Xxpoint, ypoint;
int xpixel, ypixel, indexx, indexy, xcenter, ycenter;

float radius, focal;
/* printf("completed initializations\n\n"}); */

if(arge '=4) {
printf("arguments: xcenter, ycenter, radius\n");
exit(0);

}

printf("\n");

xcent = atoi(argv[1]);

ycent = atoi(argv{2]);

radius = atof(argv([3]);

printf("omni-image: xcenter = %d ycenter = %d radius = %f\n\n",

xcent, ycent, (float)radius);
printf("input view pixel [xnovel ynovel]: ");
scanf("%d %d", &xnew, &ynew);
printf("\n");

printf("selected view pixel: xnew = %d ynew = %d\n\n", xnew, ynew);

printf("input new image parameters [xpixels ypixels focal]: ");
scanf("%d %d %f", &xpix, &ypix, &focal);
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printf("\n");

printf("output image: xpixels = %d ypixels = %d focal = %f\n\n",

Xpix, ypix, (float)focal);

loadPPM("test.ppm", &r, &g, &b, &xsize, &ysize);

printf("loaded omni-image file\n\n");

X0size = Xpix;

yosize = ypix;

/* printf("set new img size, xsize = %d, ysize = %d \n\n", xosize, yosize); */
red = (unsigned char*)malloc(xosize * yosize * sizeof(unsigned char));
green = (unsigned char*)malloc(xosize * yosize * sizeof(unsigned char));
blue = (unsigned char*)malloc(xosize * yosize * sizeof(unsigned char));

printf("allocated memory for new image file\n\n");

Xxcenter = xcent;

ycenter = ycent;

xpoint = ynew - ycent;

ypoint = xnew - xcent;
tempx = (double)xpoint;

tempy = (double)ypoint;
tempz = (radius*radius - (tempx*tempx + tempy*tempy))/(2*radius);
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ox = tempx/sqrt(tempx*tempx + tempy*tempy + tempz*tempz);
oy = tempy/sqrt(tempx*tempx + tempy*tempy + tempz*tempz);

0z = tempz/sqrt(tempx*tempx + tempy*tempy + tempz*tempz),

/* computed optical (z) axis */

tempx = -0y;
tempy = 0X;
tempz = 0;

px = tempx/sqrt(tempx*tempx + tempy*tempy + tempz*tempz);
py = tempy/sqrt(tempx*tempx + tempy*tempy + tempz*tempz);
pz = tempz/sqrt(tempx *tempx + tempy*tempy + tempz*tempz);
/* computed horizontal axis */

tempx = py*oz - pz*oy;

tempy = pz*ox - px*oz;

tempz = px*oy - py*ox;

gx = tempx/sqrt(tempx*tempx + tempy*tempy + tempz*tempz);
qy = tempy/sqrt(tempx*tempx + tempy*tempy + tempz*tempz);
qz = tempz/sgrt(tempx”tempx + tempy*tempy + tempz*tempz);
/* computed vertical axis */

printf("computed perspective image frame\n\n");

/* raster scan perspective image plane */
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for(i=0;i<ypix;i++){
dispy = (double)i - (double)ypix/2;
for(j=0;)<xpix;j++){

dispx = (double)xpix/2 - (double)j;
sx = ox * focal + px * dispx + gx * dispy;
sy = oy * focal + py * dispx + qy * dispy;

sz =oz * focal + pz * dispx + qz * dispy;

mag = sqrt(sx*sx + sy*sy + sz*sz);

sX = sx/mag;
sy = sy/mag;
sz = sz/mag;

/* computed vecior in direction of current pixel */

phi = atan2(sy,sx);

theta = acos(sz/sqrt(sx*sx + sy*sy + sz*sz));

/* converted vector to polar coordinates */

rad = 2*radius*(1-cos(theta))/(1-cos(2*theta));

/* found radius of intersection on parabola */

xs = rad*sin(theta)*cos(phi);

ys = rad*sin(theta)*sin(phi);

2s = rad*cos(theta);
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/* found x, y, z coordinates on paraboloid */

printf("xs = %f ys = %f zs = %fin\n", (float)xs, (float)ys, (float)zs); */

use xs,ys to read from input image and save in output image */
/* check if image point lies outside parabolic image */
if(sqrt(xs*xs + ys*ys) > radius){

red[i * xpix + j] = 255;

green[i * xpix + j{ =255;

bluefi * xpix + j] = 255;

else{
indexx = (int)ys + xcenter;
indexy = (int)xs + ycenter;
printf("one pixel\n\n"); */
/* write closest color value into pixel */
red[i * xpix + j] = r[indexy * xsize + indexx];
green[i * xpix + j] = glindexy * xsize + indexx};

blue[i * xpix + j] = b[indexy * xsize + indexx];

}

_20_



53553 10-0599423

printf("computed perspective image\n\n");
savePPM("out.ppm", red, green, blue, xpix, ypix);
printf("saved new image file\n\n");

system("xv out.ppm &");

free(r);

free(g);

free(b);

free(red);

free(green);

free(blue);

printf("freed allocated memory\n\n");

return 0;
}
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