%:ﬂ‘-’:??%b,‘r FQNQKR»EJ éﬂ;%

Histogram-based % i3 3

\\\?{r

MIAT(ts BATE & & 1 300 % 2



i * ¥ 2 B4z % (histogram Stretching)# 44" 3 5 -

Stretch(¥(, ¢)} =

[ Ir, ) - K, ey -
[I(r, Enax ~ 1 Ay

[MAX =, MN] + M]N ]

I(r, c)yax 1s the largest gray-level value in the image I(r, ¢)
I(r, ¢)yy 1s the smallest gray-level value in I(r, c)

MAX and MIN correspond to the maximum and minimum gray-level values pos-
sible (for an 8-bit image these are 0 and 255)

4o ] kaoshiung512x512.raw ch% g A % % [0,255] -

#include <fstream.h>
#include "array.h"
void main()

{

ifstream in(“’kaoshiung512x512._raw",i0s::binary);
ofstream out(“'histogram Stretching.raw',ios::binary);
ofstream outl(histogram.txt™);

uc2D ima;

ima.Initialize(612,512);

char c;

for(int 1=0;i<ima.nr;i++)Ffor(int j=0;j<ima.nc;j++)

{
}

int max=0,min=255;
for(int i=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)

{

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

ifCima.m[i][gIzmax)max=ima.-m[i][j];
ifCima.m[i]gI<min)min=ima.-m[i][j];
}

for(int 1=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)
ima.m[i][j]=CFloat(ima.m[i][J]-min)/(max-min))*255;

//histogram

int histo[256];

for(int 1=0;i<256;i++)histo[i]=0;

for(int 1=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)
histo[ima.m[i][J1]1++;

for(int 1=0;1i<256;i++)
outl<<i<<"\t"<<histo[i]<<endl;

for(int 1=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)
out<<ima.m[i][j1;
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2.7 * Histogram Equalization(HE)3# 5 # 3¢+

5y

Transformation function for histogram equalization.
where
pr(r;) = n;/n probability density function (pdf) of the
input image level j:

7 total number of pixels in the input image:
nj input pixel number of level j.
WA

Step 1. 3+ & 22 i Fe st 2 = B (histogram)Pr

Step 2. A FEELIE 2 B E 73 2 2 Bl(cumulative histogram) Sk

Step3. A AW E > B % i~ F 2 = @(equalized histogram)f(x) - & & FE#g 5 T 354 # £[X0, XL-1]:
f(x)=X0+(XL-1-X0)Sk

X0 H_H % b A B B ()40 0) » XL-1 2.8 %7 chd % A P4 & (6] 4c 255)

Step 4. vyt % 1A H 5 S W () (P b Sd  EATH B F - pixel Sk FE G -
#2502

void HistogramEqualization(uc2D &imaO, uc2D &imal)
{
long ImaSize=ima0O.nr*ima0.nc;
int histo[256]; //histogram
float accpbhisto[256]; // cumulative istogram
int table[256];// Look-up table for mapping fuction of histogram equalization
// Initialize
for(int 1=0;1i<256;i++)
{
histo[i]=0;
table[i]=0;
accpbhisto[i]=0.0;
by
// Compute histogram
for(int 1=0;i<imal0.nrji++)for(int j=0;j<imaO.nc;j++)histo[imaO.m[i][j]]++;

// Compute cumulative histogram
accpbhisto[0]=Float(histo[0])/float(ImaSize);
for(int 1=1;i<256;i++)

accpbhisto[i]=accpbhisto[i-1]+float(histo[i])/float(ImaSize);
}



// compute mapping function

for(int 1=0;1i1<256;i++)table[i]=char(accpbhisto[i1]*256.);
// Enhancement

for(int 1=0;i<imal0.nr;i++)for(int j=0;j<imaO.nc;j++)

imal.m[i][j]=table[imaO.m[i]1[J11;

BNV

#include <fstream.h>
#include <math.h>
#include "array.h"
void HistogrameEqualization(uc2D &imaO, uc2D &imal);
void main()
{
ifstream in(“’kaoshiung512x512._raw",i0s::binary);
ofstream out(“'’kaoshiung512x512HE _raw",ios: :binary);
uc2D ima2,ima3;
ima2.Initialize(512,512);
ima3.Initialize(512,512);
char c;
for(int 1=0;ji<ima2.nrji++)for(int j=0;j<ima2.nc;j++)
{
in.get(c);ima2.m[iljl=c;
}
HistogramEqualization(ima2,ima3);
for(int 1=0ji<ima2.nrji++)for(int j=0;j<ima2.nc;j++)

out<<ima3.m[i]1[j];
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3.Local HE #: 1§35 = 2

5—%pkd$ﬁ‘pmdm*;;
pixel - Local HE # if 58 & /2 4.4

for each (x,y) in image do

rank = 0
for each (i,j) in contextual region of (x,y) do

if image[x,y] > image[i,j] then
rank = rank + 1

output[x,y] = rank * max_intensity / (# of pixels in contextual region)

BV

#include <fstream.h>
#include "array.h"
void LocalHE(uc2D &il,uc2D &i2);

void main()

g R H PR o F ikt - R B Gy R BATEORFF BB
RE R EELACIES 33 P AL E £V ST

{

ifstream in1(""finger300x300.raw",10s::binary);

uc2D ima0,imal;

ofstream outl('fingerlHE.raw",ios::binary);

ima0. Initialize(300,300);

imal.Initialize(300,300);

char c;

for(int 1=0;i<imal0.nrji++)for(int j=0;j<imaO.nc;j++)

{

inl.get(c);ima0O.m[i][j]=c;

}

LocalHE(imaO, imal);

for(int 1=0;i<ima0.nr;i++)for(int j=0;j<imaO.nc;j++)outl<<imal.m[i][}]1;
}

void LocalHE(uc2D &il,uc2D &i2, int blocksize)
{

int hsize,rank;

if(blocksize%2==0) blocksize+=1;

hsize=blocksize/2;



int area= blocksize * blocksize;
for(int i=hsize;i<il.nr-hsize;i++)for(int j=hsize;j<il.nc-hsize;j++)
{
rank=0;
for(int k=i-hsize;k<=i+hsize;k++)for(int I=j-hsize;l<=j+hsize;l++)
{
ifGl.m[ilg]=il-m[K][I])rank++;

}
i2.m[i][j]=rank*255/area;
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4. $¥7 # KHE 1§38 % * 2 —AHE(Adaptive Histogram Equalization)

ACE = k, i) [I(r, c) - mfr, c)] + ky m(r.c)
ofr,c)

where m i,y = 15 the mean for the entire image I(r, c)
0, = local standard deviation (in the window under consideration)
m, = local mean (average in the window under consideration)

k,, k, = constants, vary between 0 and 1

BV

#include <fstream.h>
#include <iostream.h>
#include <math.h>
#include "array.h"
void mean_stddev(uc2D &im, float &mean, float &std _dev);
void main()
{
ifstream in("kaoshiung512x512._raw",ios::binary);

ofstream out(‘'test.raw",ios::binary);

uc2D imal,ima2,window;
imal.Initialize(512,512);
ima2.Initialize(512,512);

int i,j;
for(i=0;i<imal.nr;i++)Ffor(J=0;j<imal.nc;j++)imal.m[i][j]l=in.get();
for(i=0;i<ima2.nr;i++)Ffor(J=0;j<ima2.nc;j++)ima2.m[i][jl=imal.-m[il[j];

int winsize=21, hsize=winsize/2;
window. Initialize(winsize,winsize);
float globalmean=0, mean=0.0;

float std _dev=0.0;

float k1=0.0;

float k2=0.0;

cout<<"input kl= "';



cin>>kl;
cout<<"input k2= ";
cin>>k2;
globalmean=0;
for(i=0;i<imal.nr;i++)for(j=0;j<imal.nc;j++)globalmean+=imal.m[i][j];
globalmean= globalmean/( imal.nr* imal.nr);
int 1i,jj;
int t;
for(i=hsize;i<imal.nr-hsize;i++)for(J=hsize;j<imal.nc-hsize;j++)
{

for(ii=-hsize;ii<=hsize;ii++)for(jj=-hsize;jj<=hsize;jj++)

{

window.m[ii+hsize][jj+hsize]=imal -m[i+ii]l[j+3i]:

}

mean_stddev(window, mean, std_dev);

t=(k1*(globalmean/std_dev)*(imal.m[i][j]-mean))+ (k2*mean);

if(t>255)ima2.m[i][j]=255;

else ima2.m[i]j]=t;
}
for(i=0;i<ima2.nr;i++)Ffor(j=0;j<ima2.nc;j++)

out<<ima2.m[i]1[il;

void mean_stddev(uc2D &im, float &mean, float &std_dev)
{

int i, j;

long N, sum=0;

N = (long)(im.nr) * (long)(im.nc);

for (i=0; i<im.nr; i++) for (J=0; j<im.nc; j++)

sum += im.m[i]1[j];

mean=(Float)sum/(Float) (N); //Calculating the mean

float sumdev=0.0;

float d=0.0;
for (i=0; i<im.nr; i++) for (J=0; j<im.nc; j++)
{

d = im.m[i][j] - mean;



sumdev = sumdev+ d*d;

}
std_dev = sqgrt(sumdev/N);//Calculating the standard deviance
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