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* Compute ul,the mean grey level of the corner pixels

* Compute u2,the mean grey level of all other pixels

* Told<=0

* Tnew<=(ul+u2)/2

* while Tnew!=Told do

* ul<=mean grey level of pixels for which f (x,y)<Tnew

* u2<=mean grey level of pixels for which f(x,y)>=Tnew

* Told<=Tnew

* Tnew= (ul+u2) /2

* end while

* Final threshold <= Tnew
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#include <fstream.h>
#include "array.h"
#include "math.h"
int getOptimalThreshold(uc2D &grayimg) ;
void main ()
{
ifstream 1i("threshold.txt");
ifstream in("finger300x300.raw",ios::binary);
ofstream out ("HW3-1-6.raw",ios::binary);
uc2D ima;
ima.Initialize (300,300);
char c;

int threshold=175;

for (int i=0;i<ima.nr;i++) for (int j=0;j<ima.nc;j++)




in.get(c);ima.m[i] [J]=c;

//  threshold=getOptimalThreshold (ima) ;
for (int i=0;i<ima.nr;i++) for (int 3=0;j<ima.nc;j++)
{
if(ima.m[i] [j]>threshold)ima.m[1] [j]=255;
else ima.m[1][]]=0;
}
for (int i=0;i<ima.nr;i++) for(int 3=0;j<ima.nc;j++)
out<<ima.m[i][]];
}
int getOptimalThreshold (uc2D &grayimg)
{
ofstream o("threshold.txt");
double ul,u2;
int Told, Tnew;
int tl,t2;
float Threshold;
ul=u2=0;
t1=t2=0;
for (int 1=0;i<grayimg.nr;i++)
{
for (int j=0;j<grayimg.nc;j++)
{
if ((i==0) || (i==grayimg.nr-1) || (J==0) | | (J==grayimg.nc-1))
{
tl++;

ul=ul+grayimg.m[i] [j];

else

t2++;

u2=u2+grayimg.m[i] [J];

Told=0;




ul=ul/tl;

uz2=u2/t2;

Tnew= (ul+u2)/2;

while (Tnew!=Told)

{

ul=0;
u2=0;
t1=0;
t2=0;
for (int 1=0;i<grayimg.nr;i++)
{
for (int j=0;j<grayimg.nc; j++)
{
if (grayimg.m[i] [j]<Tnew)
{
tl++;

ul=ul+grayimg.m[i] [Jj];

else

t2++;

u2=u2+grayimg.m[i] [j];

}

Told=Tnew;

ul=ul/t1l;

u2=u2/t2;

Tnew= (ul+u2)/2;

o<<Tnew<<endl;
}

return int (Tnew);
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double Meanl,Mean?2;
double BetweenVariance;
double dl1,d2;

double devl,dev2;
double dMean;

double N1,N2;
int Threshold;

for (Threshold=20; Threshold<240; Threshold++)
{
suml=sum2=0;
N1=N2=0;
for (int i=0;i<sima.nr;i++) for (int j=0;j<sima.nc;j++)
{
if(sima.m[i] [J]>Threshold)
{

N1++;

suml=suml+ (double)sima.m[i] []];
}
else

{
N2++;
sum2=sum2+ (double) sima.m[i] [j];
}
}
Meanl=suml/ (N1+0.0001) ;
Mean2=sum2/ (N1+0.0001) ;

for (int i=0;i<sima.nr;i++)for (int j=0;j<sima.nc;j++)
{

if(sima.m[i] [J]>Threshold)

{



dl=sima.m[i] [J]-Meanl;
suml=suml+dl*dl;

}

else

{
d2=sima.m[i] [J]-Mean2;
sum2=sum2+d2*d2;

}
devl=sqgrt (suml/ (N1+0.0001)) ;//C1l & Within-variance

dev2=sqgrt (sum2/ (N1+0.0001) ) ; //C1 & Within-variance

dMean=abs (Meanl-Mean?); //Between-variance
cout<<Threshold<<"\t"<<dMean<<"\t"<<devl<<"\t"<<dev2<<endl;

B] 2.1 Threshold=186

2 % = (% J& Heuristics constraints) :

#include <fstream.h>
#include <math.h>
#include "array.h"

void get Otsu Threshold(uc2D& im,int &T1,int &T2)
{
ofstream out ("Otsu.x1ls");
long N C1,N C2,sum Cl=0,sum C2=0;
float mean Cl,mean C2;
float variance Cl,variance C2;
int max BV=0,min WvV=5000; //MAX Between-variance & MIN Within-variance

for (int T=0;T<256;T++)
{
N Cl=N _C2=0;
sum_Cl=sum C2=0;
for (int i=0;i<im.nr;i++) for (int j=0;j<im.nc;j++)
{
if (im.m[1] [JI<T)
{



}

sum Cl += im.m[i][3];
N_Cl++;

}

else

{
sum C2 += im.m[i][]];
N_C2++;

}

mean Cl=(N C1l!=0)? (float)sum Cl/(float) (N Cl): 0; //Calculating the mean
mean C2=(N C2!=0)? (float)sum C2/(float) (N C2): 0; //Calculating the mean
float sumdev C1=0.0,sumdev_C2=0.0;

for(int i=0;i<im.nr;i++) for (int j=0;j<im.nc;j++)
{
if (im.m[i] [J1<T)
{
int d1 = im.m[i][j] - mean CI1;
sumdev_Cl = sumdev_Cl+ dl1*dl;
}
else
{
int d2 = im.m[i][j] - mean C2;
sumdev_C2 = sumdev_C2+ d2*d2;
}
}
variance Cl = (N_C1!=0)? sumdev C1/N Cl: 0;//Calculating the variance
variance C2 = (N_C2!=0)? sumdev _C2/N C2: 0;//Calculating the variance
out<<T<<"\t"<<labs (mean Cl-mean C2)<<"\t"<<(variance Cl+variance C2)
<<"\E"<<KN _CI<<"\t"<<N C2<<endl;

if (labs (mean Cl-mean C2)>max BV &&
(N C1>0.25*im.nr*im.nc && N C2>0.25*im.nr*im.nc))
{
max BV=labs (mean Cl-mean C2);
T1=T;
}
if ((variance Cl+variance C2)<min WV &&
(N _C1>0.25*im.nr*im.nc && N _C2>0.25*im.nr*im.nc))
{
min WV=variance Cl+variance C2;
T2=T;

}

void main (void)

{

ifstream in("finger300x300.raw",ios::binary);

ofstream outB("finger300x300 Between.raw",ios::binary);
ofstream outW("finger300x300 Within.raw",ios::binary);
uc2D ima;

ima.Initialize (300,300);

int T1,T2;

char c;
for (int i=0;i<ima.nr;i++) for (int j=0;j<ima.nc;j++)
{

in.get(c);ima.m[i] [j]=c;

}



get Otsu Threshold(ima,T1l,T2);

for (int i=0;i<ima.nr;i++) for (int j=0;j<ima.nc;j++)
{

if(ima.m[1i] [J]<T1) outB<<(unsigned char) O0;

else outB<< (unsigned char) 255;
if(ima.m[1] [J]1<T2) outW<<(unsigned char) O0;
else outW<< (unsigned char) 255;
}
}
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