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Reconstruction Image Simulator in Digital Holography

Hiroshi AKAHORI

Abstract

A system simulating images reconstructed from the Fourier-type computer generated holo-
gram is described. Simulated images are depicted on a display with 256 levels of monochrome
tone. The effects of quantization and speckle noise on the images are incorporated into the
simulator. A computer program of the simulator is outlined and several examples of simulated

images are shown.
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Fig.1. Flowchart of the main program, image.
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Fig.2. Flowchart of the subprogram, disp (a,m,
mode).
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Fig.4. An original object of 16X16 binary num-

bers

(c) random phase on a range [0, g]

Fig. 5. Examples of simulated image in case of mode=0.
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(a) constant phase (b)

random phase on a range [0, 27

B-15 (199D

(¢) random phase on a range [0, %]

Fig. 6. Examples of simulated image in case of mode=1.
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subroutine disp(a, m, mode)
dimension a(m, m)
integer cenx, ceny, 11x, 11y, urx, ury

nw=800/m
if(nw.eq.0) go to 3000

nx=(1152-nw¥m) /2
ny=(900-nwkm) /2

amax=0. 0

do 10 i=1,m

do 10 j=1,m

if(a(i, j). gt. amax) amax=a(i, j)
p=amax/256. 0

call init
if(mode. eq. 1) go to 1000

if(nw. 1t.4) go to 3000
nwh=nw/2

nrad=nw/8
if(nrad. eq. 0) nrad=1

ceny=ny+nwh

do 20 i=1,m

ceny=ceny+nw

cenx=nx+nwh

do 20 j=1,m

cenx=cenx+nw

ic=int((a(i, j)/p)+0.5)
if(ic. ge. 256) ic=255

call circ(cenx, ceny, nrad, ic)
go to 2000

11y=ny
ury=ny+nw-1
do 40 i=1,m
11x=nx
urx=nx+nw-1

v —2% i B

do 30 j=1,m

ic=int((a(i, j)/p)+0. 5)

if(ic. ge. 256) ic=255

call rect(11x, 11y, urx, ury, ic)

11x=11x+nw
30 urx=urx+nw

11y=11y+nw
40 ury=ury+nw

c

2000 call term
go to 4000

C

3000 write(6, 100)
100 format (' error’)
4000 return
end

/% SUBCGI. C %/

/% INIT.C %/
#include <cgidefs. h>
#define NCOLOR 256

Cint

name,

Cvwsurf device:

init ()
{

Ccoor 11,
ur;

static Ccoor
static Ccoor

Ccentry clist;

static unsigned char
static unsigned char
static unsigned char

int i;
for(i = 0; i <
{
red[i]
grn[i]
blu[i]

237

vpll = {0, 0} ;

vpur = {1152, 900} :
red [NCOLOR] ;
grn[NCOLOR] ;
blu[NCOLOR] ;

NCOLOR; i++)

1
L3
i;
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}
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open_cgi();

NORMAL_VWSURF (device, CG2DD);

device. cmapname[0] = "'m’;
device. cmapsize = NCOLOR;
open_vws (&name, &device);

clist.ra = red;

clist.ga = grn;

clist.ba = blu;

clist.n = NCOLOR;
color_table(0, &clist);
vde_extent (&vpll, &vpur);

/% RECT.C ¥/

rect (11x, lly, urx, ury, ic)

}

int %] 1x, %11y, *urx, *ury;

int ¥ic;

Ccoor 11,
ur;

int 1lyl,
uryl;

11.x = *l1x;

ur. x = ¥urx;

11yl = *lly;

uryl = *ury;

11.y = 900 - uryl;

ur.y = 900 - 1lyl;

interior_style(SOLIDI, OFF) ;
fill _color(*ic);
rectangle(&11, &ur);

/% CIRC.C ¥/

cire_(cenx, ceny, rad, ic)
int *cenx, kceny, *¥rad;
int ¥ic;
Ccoor cen;

int radl;

}
/% TERM.

term ()

{

cen. x = ¥cenx;

cen.y = kceny;
cen.y = 900-cen. y;
radl = *rad;

interior_style(SOLIDI, OFF);
fill_color(¥ic):
circle(&cen, radl) ;

C %/

getchar();
close_vws(name) :
close cgi():



