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Region-based segmentation:
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b) R, is a connected region.
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d)P(R,) =True
¢)PR,UR)= False

Seeded Region growing :

iE Bo— P48 3 (seed)pixels - 14 seed 3 %o i (7 5 K (grow) > 2 %7 seed ¥ [ pixels £_F £ seed £ 7
AR i AR (R I~ HIR S ¢ 49) o dek 20 R4 3% pixel 3 - region o f 0t AT pixel G
<o W R R Rl AARGFART]iE - region sapixel » BRI HTH pixels FRASE R A o

Following Adams and Bischof, we say that the seeds are grouped into n sets, Al; A2; . . .; An. Each step
of the algorithm adds a single pixel to one of these sets. To achieve this and maintain a homogeneity
criterion, the set T of all as-yet unallocated pixels bordering at least one region is employed

T = {4:§§ O;L,- N(J:)HUAT'#U}

where N(x) is the nearest eight neighbors of the pixel x. If for xe T we have that N(x) meets just one of

the Ai, then the index i(x) €{1; 2; .. .; n} is defined such that N(z) nA”"”") # O.We define 5(x) to be
a measure of how different x is from the region it adjoins. The simplest definition for 3(x) is

() = s

Ai(a)

glx) — ymfa'cmﬁ‘ [9(y)]

where g(x) is the gray-scale intensity value of x. If N(x) meets two or more of the A, the value i(x) is
taken to be the value of i such that N(x) meets Ai and 8(x) is minimized. A ze T is then taken such that

6(2) = min{é(x)}

and append z to Ai(z). This completes a single step of the algorithm and the same process is iterated until
all pixels have been allocated to a set.

The implementation of SRG employs a linked list storing the data of T , which is ordered according to
d(x) . Adams and Bischof refer to this as a sequentially sorted list (SSL). The SSL remains ordered
throughout the progression of the algorithm, so that by simply processing the first entry at each time step,
d(x) is satisfied. Thus, a search cost must be incurred to locate appropriate positions when adding new
members to the SSL.
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Initialization:
19354 4o 4 #E7 (labeling) + — i seed #7 firegion » §= & — i seed #% 17 g% » SSL(sequentially sorted
list) -
Region Growing:
While SSL{EL#fY do
[ESSLFR 57— fWipixel y.
Y S
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#pragma hdrstop

#include <fstream.h>



#include <iostream._h>
#include "array.h"
#pragma argsused
void RegionGrow(uc2D &imal, uc2D &ima2,int x,int y,int Count,int Total,int Threshold);
int main(int argc, char* argv[])
{

uc2D sima,dima;

float Threshold;

char c;

int Xseed,Yseed,X,y;

int HalfSize;

int Count,Total;

HalfSize=5;
Xseed=45;
Yseed=50;
Threshold=40;

ifstream in(""finger300x300.raw',i0s: -binary);
sima.Initialize(300,300);
dima.Initialize(300,300);

for(int 1=0;i<sima.nr;i++)

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

{
in.get(c);
sima.m[i][j]=c;
}
in.close();

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

dima.m[i][j]=0;

/* Initialize region statistics */

Total = Count = O;

for (y = Yseed - HalfSize; y <= Yseed + HalfSize; y++)

for (x = Xseed - HalfSize; x <= Xseed + HalfSize; x++)
if (Xx>=0) && (y >= 0) && (X < sima.nc-1) && (y < sima.nr-1))
{



Count++;
Total += sima.m[y]l[x];
}
/* Perform recursive seeded region growing */
RegionGrow(sima,dima,Xseed, Yseed,Count,Total ,Threshold);
ofstream out(“'result.raw”,ios::binary);
for(int 1=0;i<dima.nr;i++)
for(int j=0;j<dima.nc;j++)
{
out<<dima.m[i]1[j];

}

out.close();

return O;

void RegionGrow(uc2D &imal, uc2D &ima2,int x,int y,int Count,int Total,int Threshold)

{
float Diff, Mean;

/* Check to see if point already part of region */
it (ima2.my]l[x] == 0)
{
/* See 1T point is close enough to add */
Mean = Total / Count;
Diff = imal.m[y][x] - Mean;
if (Diff < 0) Diff = -Diff;
if (Diff < Threshold)
{
/* Add point to region and consider neighbors */
Total += imal.m[y]I[x];
Count++;
ima2.m[y]lIx] = 255;
if (x > 0) RegionGrow(imal, ima2,x - 1, y,Count,Total,Threshold);
if (y > 0) RegionGrow(imal, ima2,x, y - 1,Count,Total,Threshold);
if (x < imal.nc - 1) RegionGrow(imal, ima2,x + 1, y,Count,Total,Threshold);

if (y < imal.nr - 1) RegionGrow(imal, ima2,x, y + 1,Count,Total,Threshold);
}

else



{
ima2.m[y]lIx] = 127;

}

}
2% — (Threshold=40)
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X=243,y=5,t=5

x=294,y=119,t=5

x=78,y=10,t=10

x=294,y=160,t=10

x=25,y=169,t=20

X=143,y=294,t=20

X=294,y=286,1=20
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Xseed=77; Yseed=88;

region contain 121 points with mean value

=177.521

Xseed=113;

130.388

Yseed=169;

region contain 121 points with mean value =




Xseed=267; Yseed=192; Xseed=97; Yseed=178;

region contain 121 points with mean value | region contain 121 points with mean value =
=160.058 140.421

EJ%FAT: .

Segmentation by Region Growing

Algorithm :

Let ¥ be an image for which regions are to be grown.
Define a set of regions,R1,R2,R3..... Rn,each consisting
of a single seed pixel.
repeat
for i=1 to n do
for each pixel,p,at the border of Ri do
for all neighbours of p do
Let x,y be the neighbour®s coordinates
Let ui be the mean grey level of pixels in Ri
if the neighbours is unassigned and |f(Xx,y)-ui]|<= © then
Add neighbour to Ri
Update ui
end if
end for
end for
end for

until no more pixels are being assigned to regions




Source Code :

2 A2 50
#include<fstream.h>
#includearray.h"
#includeregiongrowing.h""
void main(void)
{
ifstream in(""testl5x17.raw',io0s::binary);
ofstream out('"testlbx17.txt™);
uc2D ima;
ima.Initialize(17,15);
regiongrowing f;
char c;
for(int 1=0;i<ima.nr;i++)Ffor(int j=0;j<ima.nc;j++)
in.get(c);ima.m[i][j]=c;
f.growing(ima,20);
for(int 1=0;i<ima.nr;i++)
for(int j=0;j<ima.nc;j++)
{
out<<f_buffered.m[i][j]<<""\t";
out<<endl;
}
¥
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#include<fstream.h>

#includearray.h"

void main(void)
{
ifstream in("testl5x17.txt ");

ofstream outim(out.raw",ios::binary);

i2D ima;
ima.Initialize(17,15);

int c;

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

{

in>>ima.mfillj];

for(int 1=0;i<ima.nr;i++)
{
for(int j=0;j<ima.nc;j++)
{
if(ima.m[i][j]==1) outim<<(unsigned char) O;

else outim<<(unsigned char) 255;

Regiongrowing #g %] #2 3¢
#if 1defined(REGIONGROWING_H)
#define REGIONGROWING_H

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

class regiongrowing

L

private:
int u; //region R VT Ik
int index; /7
int T; e %{UF&J]’Z&}

bool again;



uc2D grayimg; 1 /7[R
void replaceR(int x,int y,int threshold); /liﬁq'ﬁﬁﬂgﬁ(x y)ﬁﬁﬁLHgﬁﬁfﬂﬁfﬁﬁ%

void searchP(int index); //5 ¢S region REUEEE#%f
void initbuffered(); //rf%ﬁ%%ﬂﬂ

bool testsegmentation(); VAL 553K pjﬂwﬁﬁ[

int averageR(int index); //j\“'REJj =i

void seedP(); 11357

public:
i2D buffered; //if%ﬁkﬂiﬁl
void growing(uc2D &gimg, int threshold); //EH@;?*U

}:
LI1117777777777777/777777777777777/7777777//7777777//777777//7//777////7/7/777/7/777
void regiongrowing::growing(uc2D &gimg, int threshold) //Eﬁﬂy}ﬂu

{
grayimg=gimg;
T=threshold;
index=1;
P=0;
initbuffered();
while(testsegmentation())
{
seedP();
do
{
again=false;
u=averageR(index);
searchP(index);
Jwhile(again);
index++;

}

}
////////////////////////////////////////////////////////////////////////////////
void regiongrowing: :replaceR(int x,int y,int threshold) //ﬁé“%ﬁu %f

{
for(int i=-1;i<2;i++)for(int j=-1;j<2;j++)

{

I T((x+1>=0)&&(y+j>=0)&&(X+i<grayimg.nr)&&(y+j<grayimg.nc)&&((abs(grayimg.-m[x+i][y+j1-
u))<=threshold)&&((buffered_m[i+x][J+y]1==0)| | (buffered.m[i+x][J+y]l==-1)))

buffered.m[x+i][y+j]=index;
again=true;

}
) }
L1771 777777777/7777777777777777/777777///77777///7777/7///77777////777/7///7/7777//
void regiongrowing: :searchP(int index) /73555 RpE gﬁ

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

if(buffered.m[i][j]==index)

{
for(int x=-1;x<2;x++)Ffor(int y=-1;y<2;y++)

{

I F((x+1>=0)&& (y+j>=0)&&(X+i<grayimg.nr)&&(y+j<grayimg.nc)&&((buffered.m[i+x][j+y]==0)
|| (buffered.m[i+x][j+y]==-1)))
{

replaceR(i,j,T);



}

}
¥
) }
1//////7/7/777777777777777777/777/7777777777/7/7//777/77///7////////////////7//7/7/7777
void regiongrowing::initbuffered() //%ﬁ%ﬁﬁ%ﬂﬁw%

buffered. Initialize(grayimg.nr,grayimg.nc);
for(int 1=0;i<grayimg.nr;i++)for(int j=0;j<grayimg.nc;j++)

buffered.m[i][J]=0;
if((i==0) ]| (i==grayimg.nr-1)| | (==0) | | J==grayimg.nc-1)) buffered.m[i][j]=-1;

by
1///////777/7/777777777777777777/777777/7///777/777//77////////////////////7/7//7/7777
bool regiongrowing: :testsegmentation() //@E%igﬁi?%wﬁgJ

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

if(buffered.m[i][J]==0) return true;
}

return false;

3
L1177777777777777777777777777777777777/7777777/7/77777/7/77777///7/7777/7//7777777
int regiongrowing: :averageR(int index) /7R AT
{

long sum=0;

int num=0;

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

if(buffered.m[i][j]==index)
{

num++;
sum=sum+grayimg.-mLi][j];
}
}

if(num!=0) sum=sum/num;
return sum;

}
LI11177777777777777777777777/77/7////////////////////////////////////////7777777
void regiongrowing: :seedP() //Zﬂ%ﬁéi'%ﬁ

{
for(int 1=0;i<grayimg.nr;i++)for(int j=0;j<grayimg.nc;j++)

i f(buffered.m[i]1[j]==0)

buffered.m[i][j]=1index;
return;

}
}

b
L1177/ 77777777/77/77/7/7/77/7/777/7/77/7/77/7/77/777/7/77/7/77/7/77/7/77/7/77/7/77/7/77/7/77/7/77/7/77/7/77/7777
#endif
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