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5-2-1

main( int argc, char *argv[ 1 )
{

int i, j, k, a, b, pre_total, pre_total2, disparity, count,
total_part;

float total, total2;

unsigned short image_in[Z_SIZE][Y_SIZE];

unsigned short image_in_Fflat[Z_SIZE][Y_SIZE];
unsigned short image_in_dark[Z_SIZE][Y_SIZE];
unsigned short image_all[num][Z_SIZE][Y_SIZE];
unsigned short image_all_flat[num][Z_SIZE][Y_SI1ZE];
unsigned short image_all_dark[num][Z_SIZE][Y_SI1ZE];
unsigned long image_out[Z SIZE][Y_SIZE];

unsigned long image_out_Fflat[Z SIZE][Y_SIZE];
unsigned long image_out_dark[Z SIZE][Y_SIZE];
unsigned short image_ave[Z SIZE][Y_SIZE];

unsigned short image_ave flat[Z_SIZE][Y_SI1ZE];
unsigned short image_ave_dark[Z_SIZE][Y_SI1ZE];
unsigned short image_Id[Z_SIZE][Y_SIZE];

unsigned short image_fd[Z_SIZE][Y_SIZE];

unsigned short image_Idf[Z_SIZE][Y_SIZE];

unsigned short image_pre_Idf[Z_SIZE][Y_SIZE];
unsigned short image_ldfa[Z_SI1ZE][Y_SIZE];

char source_in[80];
char source_in_flat[80];
char source_in_dark[80];

char source_I1dfa[80];

char source_Id[80];

[ - -darkflame ----—————————- */

for(k = 0; k < num; k++)
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strcpy(source_in, *++argv);

strcpy(source_in_flat, *++argv);

strcpy(source_in_dark, *++argv);

image_read(image_in, Y_SIZE, Z_SIZE, source_in);
image_read(image_in_flat, Y_SIZE, Z_SIZE, source_in_flat);

image_read(image_in_dark, Y_SIZE, Z_SIZE, source_in_dark);

for(J = 0; j < Z_SIZE; j++)

{
for(i = 0; 1 < Y_SIZE; it++)
{
image_all[K]LJ]1Li] = image_in[jl1L[i];
image_all_flat[K][J1[i]1 = image_in_flat[j][i];
image_all_dark[k]1[J1[i]1 = image_in_dark[j][i];
}
}

}
strcpy(source_Id, *++argv);

strcpy(source_Ildfa, *++argv);

for(J = 0; J < Z_SIZE; j++)
{
for(i = 0; 1 < Y_SIZE; i++)
{
for(k = 0; k < num; k++)
{
image_out[j][i] += image_all[K][J1Lil;
image_out_flat[j][i] += image_all_flat[k][J1[i]l;
image_out_dark[j][i] += image_all_dark[K][J1[i];
}
image_avel[j][i] = image_out[j][i] /7 num + 0.5;
image_ave_fTlat[j][i] = image_out_Fflat[j][i] /7 num + 0.5;
image_ave_dark[j]1[i] image_out_dark[j][i] 7 num + 0.5;
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for( jJ = 0; J < Z_SIZE; j++ )

{
for( 1 = 0; 1 < Y_SIZE; i+t )
{
ifT(image_ave[jJ][1] >= image_ave_dark[j]L[i])
image_Id[J1[i] = image_ave[j]L[i] - image_ave_dark[j][i]:
else
image_Id[J]1[i] = O;
}
}

image_write(image_Id, Y_SIZE, Z_SI1ZE, source_Id);

for( j = 0; J < Z SIZE; j++ )
{
for( i = 0; 1 < Y_SIZE; i++ )
{

if(image_ave_flat[j][i] >= image_ave_dark[j][i])

image_fd[J1ILil = image_ave_ fTlat[j][i] -
image_ave_dark[j]1[i];

else

image_fd[j][i] = O;

[F - flatfield correction —---—————————- */

for( J = 1; jJ < Z_SIZE-1; j++ )

{
for( 1 = 1; 1 < Y_SIZE-1; i++ )
{
if( image_Id[jJ][i] == O || image_Fd[j]1[i] == 0 )
{

image_Id[jJ]1[il=Cimage_Id[jJ-1][i-1]+image_Id[j-1][i]+image
_Idj-1][i+1]+image_Rld[j]l[i-1]+image_Qd[j][i+1]+image_Id[
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j+1][i-1]+image_Id[j+1][i]+image_Id[j+1][i+1]) 7 8 + 0.5;

image_fd[jJ][il=Cimage_fd[j-1][i-1]+image_fd[j-1][i]+image
_Fd[j-1][i+1]+image_fd[j]l[i-1]+image_Td[j][i+1]+image_Td[
J+t1][i-1]+image_fd[j+1][i]+image_fd[j+1][i+1]) /7 8 + 0.5;

}

pre_total = O;
total = O;

for(J = 0; J < Z_SIZE; j++)
{
for(i = 0; 1 < Y_SIZE; i++)
{
pre_total += image_fd[j]1[il;
}

total

((float)pre_total / (Y_SIZE * Z_SIZE)) + 0.5;

for(
{
for(i = 0; 1 < Y_SIZE; i++)
{
image_pre_IdF[J][i] = ((float)image_Id[j1[i]
image_fd[j][i]) * total + 0.5;
}

0; J < Z_SIZE; j++)

for( J = 0; J < Z_SIZE; j++ )

{
for( 1 = 0; 1 < Y_SIZE; i+t )

{
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iT( image_pre_Ildf[jJ][i] == 65535 )
image_Idf[j]1[i] = O;

else
image_IdT[j]1[i] = image_pre_ Lldf[jJ]1[il;

pre_total2 = 0;

for( a = 1; a < Z_SIZE/10; at+ )

{
for( b =1; b < Y_SIZE/10; b++ )

{
total_part = 0;
total2 = O;
count = O;
for( jJ = (a-1)*10; jJ < (@*10); j++ )
{
for( 1 = (b-1)*10; 1 < (b*10); i++ )

{
disparity = abs(image_ Ildf[J]1[i] - image_ldf[j][i+1]);

if( disparity < 1lv )
{
total_part += image_ ldf[J]1[il;
count++ ;
+
}
}

if(count == 100)

{
total2 = ((float)total_part / 100);

if( pre_total2 < total2 )
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pre_total2 = total2 + 0.5;

for( jJ = 0; J < Z SIZE; j++ )
{
for( 1 = 0; 1 < Y_SIZE; i+t )
{
if( image_Idf[j][i] < pre_total2 )
image_ldfa[j][i] = O;
else
image_Ildfa[jJ][i] = image_Qldf[j][i] - pre_total2;

image_write( image_ldfa, Y_SIZE, Z SI1ZE, source_Ildfa );
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5-2-2

main(int argc, char *argv[ 1)

{

int

1,12,j31,32,a,b, 12,32, minimum, suml, sum2, total2,
ii, jj, dis;

float pre_ratio, ratio;

unsigned short imagel[Z SIZE1][Y_SIZE1l];

unsigned short image2[Z_SIZE][Y_SI1ZE];

unsigned short image3[Z_SIZE][Y_SIZE];

unsigned short image4[Z_SIZE][Y_SI1ZE];

unsigned short image5[Z SIZE1][Y_SIZE1];

char sourcel[800];
char source2[80];
char source5[800];

strcpy(sourcel, *++argv);
strcpy(source2, *++argv);

strcpy(source5, *++argv);

image_read(imagel, Y_SIZE1l, Z SI1ZE1l, sourcel);
image_read(image2, Y_SIZE, Z_SIZE, source2?);

suml = 0;

minimum 1000000;

for( j1
{
for( 11 = 11; 11 < 11+10; il++ )
{
suml += imagel[j1][i1];
}

J1; j1 < J1+10; jl++ )
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for( a = (Z_SI1ZE/10)*1; a < (Z_SI1ZE/10)*9; a++ )
{
printf('a=%d¥n', a);

for( b = (Y_SIZE/10)*1; b < (Y_SIZE/10)*9; b++ )
{
sum2 = 0;
total2 = 0;

for( J2 = a; j2 < at+l10; j2++ )

{
for( 12 = b; 12 < b+10; i2++ )
{
if( image2[j2][i2] > 10)
total2 += image2[j2][i2];
+
}

if( total2 > 300 )
pre_ratio = (float)suml/total?2;

i3=0;
for( J2 = a; j2 < at+l10; j2++ )
{
i1i=0;
for( 12 = b; 12 < b+10; i2++ )
{
dis = 0;

image3[j2][12] = (image2[jJ2][i2] * pre_ratio) + 0.5;
dis = image3[j2][12] - imagel[Jl+jjl[11+ii];
sum2 += dis * dis;

i++;
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ifT( sum2 < minimum )

{
12 = b;
J2 = a;
ratio = pre_ratio;

minimum = sum2 ;

for( j2 = (Z_SIZE/10)*1; j2 < (Z_SIZE/10)*9; j2++ )
{
for( i2 = (Y_SIZE/10)*1; i2 < (Y_SIZE/10)*9; i2++ )

{
image4[j2][i2] = image2[j2][i2] * ratio;

/* for( j2 = (Z_SIZE/10)*1; j2 < (Z_SIZE/10)*9; j2++ )

{
for( 12 = (Y_SIZE/10)*1; i2 < (Y_SIZE/10)*9; i2++ )
{
image5[(J1-32)+j2][(11-12)+i12] = image4[j2][i2];
}
3/

for( j1 = 0; jl < Z_SIZE1l; jl++ )
{
for( 11 = 0; i1 < Y_SIZELl; il++ )

{
image5[j1][il] = imagel[j1][il];
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for( j2 = /*(Z_SI1ZE/10)*1*/J2; j2 < (Z_SIZE/10)*9; j2++ )

{
for( 12 = (Y_SIZE/10)*1; i2 < (Y_SIZE/10)*9; i2++ )
{
image5[(J1-32)+j2][(11-12)+i12] = image4[j2][i2];
}
}
printf('12=%d J2=%d suml=%d sum2=%d minimum=%d

ratio=%f¥n", 12, J2, suml, sum2, minimum, ratio);

for(J=0; jJ<Z SIZEl; j++)

{
for(i=0; i<Y_SIZE1l; i++)
{
if((imaged[J1[i-1]==0&&imaged[j][i+1]==0) | | (imaged[j-1][i]=
=0&&image4[j+1]1[i]1==0))
image5[j][i] = O;
else
image5[J]1[i] = imaged4[jl[i]l;
}
}

image_write( image5, Y_SIZE1, Z SI1ZE1, source5 );

printf('test06¥n');
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5-2-3

main(int argc, char *argv[ 1)

{

int i, j, 1il, 112, Jj1, Jj2, Ycen, Zcen, rY1l, rY2, rZ1,
rZ2, Radius;

unsigned short image5_1[Z_SI1ZE2][Y_SIZE2];

unsigned short filter[Z_SI1ZE2][Y_SIZE2];

unsigned short filtered[Z_SIZE2][Y_SI1ZE2];

unsigned short reflectance|[Z_SI1ZE2][Y_SI1ZE2];

char source5 1[80];

char source_f[80];

char source_fed[80];

char source_ref[80];

strcpy (source5_ 1, *++argv);
strcpy (source_f, *t++argv);
strcpy (source_fed, *++argv);

strcpy (source_ref, *++argv);

image_read(image5_1, Y_SI1ZE2, Z SI1ZE2, source5_1);

for(J=0; J<Z SIZE2; j++)

{
for(i=0; i<Y_SIZE2; i++)
{
if(image5_1[j]1[i] > 20)
Jj1 = j;
}
}

for(J=Z_SI1ZE2-1; j>0; j--)
{
for(i=0; i<Y_SIZE2; i++)

{
if(image5_1[j1[i] > 20)
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for(i=0; iI<Y_SIZE2; i++)
{
for(J=0; j<Z SIZE2; j++)
{
if(image5_1[j]1[i] > 20)
il = 1;

for(i=Y_SI1ZE2-1; 1>0; i--)
{
for(J=0; j<Z SIZE2; j++)
{
if(image5_1[j][1]>20)
1i2 = 1;

}
}
Ycen = (11l - 1i2)/2 + 0.5 + 112;
Zcen = (JJ1 - Jj2)/2 + 0.5 + Jj2;
rYl1 = 1il - Ycen;
rY2 = Ycen - 1i2;
rZ1 = Jj1 - Zcen;
rzZ2 = Zcen - Jj2;

Radius = (rY1 + rY2 + rZ1 + rZ2) / 4 + 0.5;

photo( image5_ 1, filter, fTiltered, reflectance, Ycen, Zcen);

image_write( filter, Y_SI1ZE2, Z SI1ZE2, source_T );
image_write( filtered, Y_SI1ZE2, Z SI1ZE2, source_fed );
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image_write( reflectance, Y_SIZE2, Z S1ZE2, source_ref );

photo (rawl, raw2, raw3, raw4, Ycen, Zcen, Radius)

unsigned short rawl[Z SIZE2][Y_SIZE2];

unsigned short raw2[Z SIZE2][Y_SIZE2];

unsigned short raw3[Z SIZE2]LY_SIZE2];

unsigned short raw4[Z SIZE2]LY_SIZE2];

{

int i, jJ, Yy, z, theta, PP, QQ;
float radius, cp0,sp0,cps,sps,ct0,st0,cts,sts, factor ;
float p, g, theta_m, phi_m,cpm,spm,ctm,stm ;
float 1inc_angle, emt_angle, phase_angle ;
float cia, cea, b, c, d, e ;
float Fnpa, Fn30 ;
float factor2,factor0,factorl,pa ;

float P, Q, ew, ns, ratio_ref;

cpO0 = cos (PhiO/pi);
sp0 = sin (PhiO/pi);
cps = cos (Phi_s/pi);
sps = sin (Phi_s/pi);
ctO = cos (ThetaO/pi);
st0 = sin (ThetaO/pi);
cts = cos (Theta_s/pi);
sts = sin (Theta_s/pi);

ns NS/pi ;

EW/pi ;

ew

for (J=0;j<Z SIZE2;j++)

{
for (i=0;i<Y_SIZE2;i++)

{

39



phi_m);

rad

it

i - Ycen;

J - Zcen;

ius = pow (y,2) + pow(z,2);

(radius > Radius*Radius )

raw2[j]1[i] = O;

else

{

p=y*cos (t/pi) - z*sin (t/pi) ;

g=y*sin (t/pi) + z*cos (t/pi) ;

phi_m = asin (-g/Radius) + PhiO/pi ;

theta_m=asin (p/sgrt(Radius*Radius-q*q)) + ThetaO/pi;

if((phi_m < ns*0.99) && (phi_m > ns*1.01))
{

if((theta_m > ew*0.99) && (theta_m < ew*1.01))

{
printf(theta_m=%f phi_m=%f¥n", theta_m ,

P =p + Ycen;

Q = q + Zcen;

printf('P=%f Q=%Ff¥n", P, Q );
}

cpm = cos (phi_m);

spm = sin (phi_m);

ctm = cos (theta_m);

stm = sin (theta_m);

inc_angle = acos (cpm*cps*(ctm*cts+stm*sts)+spm*sps) ;
emt_angle =acos (cpm*cpO0*(ctm*ctO+stm*st0)+spm*sp0) ;
phase_angle=acos(cps*cp0*(cts*ctO+sts*st0)+sps*sp0) ;
cia = cos (inc_angle) ;

cea = cos (emt_angle) ;
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al*(phase_angle*pi) ;
= a2*pow((phase_angle*pi),2) ;

a3*pow((phase_angle*pi),3) ;

O o O T
|

ad*pow((phase_angle*pi),4) ;

pa = phase_angle*pi ;

c = a2*pow(pa,2) ;
q = a3*pow(pa,3) ;
e = ad4*pow(pa,4) ;

Fhnpa =a+b+c+d+ e ;
Fn30=a+al*30+a2*pow(30, 2)+a3*pow(30, 3)+ad*pow(30,4) ;

factorO=(Fn30*cos(30./pi)/(cos(0./pi)+cos(30./pi1))) ;
factorl = (Fnpa*cia/(ceatcia)) ;

factor = TactorO/factorl ;

if (inc_angle >= 1.570796) factor = 0. ;
/* factor2 = inc_angle*1000. ; */
/* factor2 = emt_angle*1000. ; */
/* factor2 = phase_angle*1000. ; */

factor2 = factor*1000. + 0.5 ;
raw2[j][i] = factor2;

factor2 = factor * rawl[j][i] + 0.5 ;
raw3[jJ][i] = factor2;

PP
QQ

ratio_ref

P + 0.5;
Q + 0.5;
0;

ratio_ref (float) (Reflectance / raw3[QQ][PPD);

for( J = 0; J < Z_SIZE2; j++ )

{
for( 1 = 0; 1 < Y_SIZE2; i++ )

{
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rawd[J1[i] = (raw3[J]1[i] * ratio_ref) * 1000 + 0.5;
+
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6-2-1

sample line -pre _total [light(/flat) |pre total
85 90 0 59 67
86 90 0 62 67
87 90 0 62 67
88 90 0 67 67
89 90 0 63 67
90 90 0 59 67
91 90 0 63 67
92 90 0 61 67
93 90 10 77 67
94 90 40 107 67
95 90 79 146 67
96 90 113 180 67
97 90 147 214 67
98 90 160 227 67
99 90 152 219 67
100 90 135 202 67
101 90 127 194 67
102 90 114 181 67
103 90 83 150 67
104 90 71 138 67
sample
line
-pre_total
light(/flat)
pre_total
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