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256 (8 i)~ 65536 (16 =)~ 1670 § (24 =) fpe - [6]
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fe— SRS S| fﬁ,ﬁ\bh’rs ﬁ,ﬁkﬁxﬁwui& SRR
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g G(x.5)>255 p G(x.5) =255 (14)

F Flxy) <0 p Gz, ) =0 (15)
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PR BRI R AR, GEERRETFH ETIRERLERT
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1 1 IR R

Fix, ) =CGx,y)a (16)
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Bd 033 H AR 26 Q7 pdf iz (4Rl 3-3) £ 54 T %

FE BB Y i oot - R T g R Y e ghs S 7

(1,1)
STACK

Bl 3- 1 tpid %472 (1)

(2,2)

(2.1)

(1,2)
STACK

B 3- 2 4P ®EHETZ(2)
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Bl 3- 3 Apid % T2 (3)

Min  (X,Y) O (1,1)------4= 45 & 45
Max (X,Y) 0 (4,5):-- BB
Min (X,Y) ¢ (0,0) ------ A= b ik
Max (X,Y) ¢ (5,6) «---- FR R

HIET R AR R ART L (ke T

(X, Y) FRBZ A E o BAnE ARl 2 R B R

1 Apif 2. ® B IR

(X-1, Y+1) (X, Y+1) (X+1, Y+1)
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#include <vcl.h>
#pragma hdrstop
#include "Otsu.h"
#include "Color.h"
#include "Header.h"
#include "Bmp.h"
#include <math.h>

#pragma package(smart_init)
#pragma resource "*.dfm"
TForml *Form1;

__fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

obj = NULL;
bOpen = false;

void __ fastcall TForm1::BitBtn2Click(TObject *Sender)

{
iIf(OpenPictureDialogl->Execute()){

Imagel->Picture->Bitmap->LoadFromFile(OpenPictureDialog1->FileName);
bOpen = true;

void __ fastcall TForm1::BitBtn1Click(TObject *Sender)
{r*
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3+ & Histogram

*/
long his[256],max;
inti,x,y;
Byte *ptr;

for(i=0;i<256;i++)
his[i] = 0;

for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++)
his[ptr[x]]++;
}

max = his[0];
for(i=1;i<256;i++)
max = (max < his[i]) ? his[i] : max ;

int h,w;
h = Imagel->Picture->Bitmap->Height;

for(i=0;i<256;i++){
Image2->Canvas->MoveTo(10+i,h-10);
Image2->Canvas->LineTo(10+i,h-10-(his[i]*200)/max);
k

[141%* Chart 4~ i%

Series1->Clear();
for(int 1=0;i<256;i++)
Series1->AddXY (i,his[i],"",clTeeColor);
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void __fastcall TForm1::BitBtn3Click(TObject *Sender)

{

int h,w;
h = Imagel->Picture->Bitmap->Height;
Image2->Canvas->Pen->Color = clWhite;

for(int 1=0;i<256;i++){
Image2->Canvas->MoveTo(10+i,h-10);
Image2->Canvas->LineTo(10+i,0);

}

Image2->Canvas->Pen->Color = cIBlack;

Series1->Clear();

Series2->Clear();

Series3->Clear();

Series4->Clear();

void _ fastcall TForm1::Histogram1Click(TODbject *Sender)

{

BitBtn1Click(Sender);

void _ fastcall TForm1::Exit1Click(TObject *Sender)

{

exit(0);

void __ fastcall TForm1::Binaryl1Click(TODbject *Sender)

{

int x,y;

Byte *ptr;
for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
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ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; X < Imagel->Picture->Bitmap->Width; x++)
ptr[x] = (ptr[x] > 128 ) ? 255 : O;
¥
Imagel->Refresh();

void __ fastcall TForm1::0pen1Click(TODbject *Sender)

{
BitBtn2Click(Sender);

void __ fastcall TForm1::nSobelClick(TObject *Sender)
{
int ySobel[3][3] = {{-1,0,1},
{-2,0,2},
{-170!1}}1
int xSobel[3][3] = {{-1,-2,-1},
{0,0,0},
{1.2,1}};
Byte *ptr = NULL;
Byte *Img = NULL;
Byte *xResult = NULL;
Byte *yResult = NULL;

intij,x,y,H,W,iTempl,iTemp2;

H = Imagel->Picture->Bitmap->Height ;
W = Imagel->Picture->Bitmap->Width;

Img = new Byte[H*W];
XResult = new Byte[H*W];
yResult = new Byte[H*W];
for(i=0;i<H*W;i++){
Img[i] = xResult[i] = yResult[i] = 0;
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/13- 1mage copy I - 'L 7

for(i=0;i< H; i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<W;j++)
Img[I*W+j] = ptr[j];
}Hlend of for-i

for(i=1;i<H-1;i++){
for(j=1;j<W-1;j++){
iITempl = iTemp2 = 0;

/IR 434 = Sobel

for(y=-1,y<=1y++)
for(x=-1;x<=1;x++){
iITempl += Img[(i+y)*W+(j+x)] * xSobel[x+1][y+1];
iITemp2 += Img[(i+y)*W+(j+x)] * ySobel[x+1][y+1];
}/end of x-for
XResult[i*W+]j] = abs(iTempl);
yResult[i*W+j] = abs(iTemp2);
}/end of for-j
}lend of for-i

[/ #-’& % 2= w Imagel #2

for(i=0;i<H;i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<W;j++){
iTempl = (XResult[i*W+]j] <= 60) ? 255 : 0;
iITemp2 = (yResult[i*W+]j] <= 60) ? 255 : 0;
ptrli] = ((iTempl || iTemp2) ==0) ? 0 : 255;
}lend of for-j
}/end of for-i
Imagel->Refresh();
delete [] Img;

49



delete [] xResult;
delete [] yResult;

void __ fastcall TForm1::Smoothing1Click(TODbject *Sender)
{
int Mask[3][3] = {{1,1,1},
{1,1,1},
{1.1,1}};

Byte *ptr = NULL;
Byte *Img = NULL;
Byte *Result = NULL,;

inti,j,x,y,H,W,iTemp1,

H = Imagel->Picture->Bitmap->Height ;
W = Imagel->Picture->Bitmap->Width;

Img = new Byte[H*W];
Result = new Byte[H*W];
for(i=0;i<H*W;i++){

Img[i] = Result[i]=0;
b

/1 #%- image copy F|- 'L 7|

for(i=0;i< H; i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<W;j++)
Img[i*W+j] = ptr[j];
}/end of for-i

for(i=1;i<H-1;i++){

for(j=1;j<W-1;j++){
iTempl = 0;
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1B 4534 1= Smoothing

for(y=-1,y<=1;y++)
for(x=-1;x<=1;x++){
iTempl += Img[(i+y)*W+(j+x)] * Mask[x+1][y+1];
}/end of x-for
Result[i*W+]] = (iTemp1/9);
}/end of for-j
}Hlend of for-i

/3% % 2z w Imagel 42

for(i=0;i<H;i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<W;j++)X{
ptr[j] = Result[i*W+j];
}/end of for-j
}lend of for-i
Imagel->Refresh();
delete [] Img;
delete [] Result;

void __ fastcall TForm1::nSharpingClick(TObject *Sender)

{

int Mask[3][3] = {{0,-1,0},
{_1141_1}1
{01_110}};

Byte *ptr = NULL;

Byte *Img = NULL,;

Byte *Result = NULL;

inti,j,x,y,H,W,iTempl;

H = Imagel->Picture->Bitmap->Height ;
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W = Imagel->Picture->Bitmap->Width;

Img = new Byte[H*W];
Result = new Byte[H*W];
for(i=0;i<H*W;i++){

Img[i] = Result[i]=0;
b

/1 #-image copy F|- L7

for(i=0;i< H; i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<W;j++)
Img[iI*W+]] = ptr[j];
}/end of for-i

for(i=1;i<H-1;i++){
for(j=1;j<W-1;j++){
iTempl =0;

1B 4234 1= Smoothing

for(y=-1,y<=1;y++)
for(x=-1;x<=1;x++){
iITempl += Img[(i+y)*W+(j+x)] * Mask[x+1][y+1];
}/end of x-for
Result[i*W+]] = iTempl,;
}/end of for-j
}lend of for-i

1#-’& % 2= w Imagel #2

for(i=0;i<H;i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(=0;j<Wij++)}{
ptr[j] = ptr[j] + Result[i*W+j];
}/end of for-j
}/end of for-i
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Imagel->Refresh();
delete [] Img;
delete [] Result;

void __ fastcall TForm1::SavelClick(TObject *Sender)
{
if(SavePictureDialogl->Execute())
Imagel->Picture->SaveToFile(SavePictureDialogl->FileName);

void __ fastcall TForm1::EquationClick(TObject *Sender)

{
/*

3+ & Histogram

*/
long his[256],max;
inti,x,y,a,b;
Byte *ptr;
double dProb[256],dAcc = 0.0;

for(i=0;i<256;i++)
his[i] = 0;

for (y = 0; y < Imagel1->Picture->Bitmap->Height; y++)
{
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++)
his[ptr[x]]++;
¥

for(i=0;i<256;i++)
dProb[i] =
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(double)his[i]/(Imagel->Picture->Bitmap->Height*Imagel->Picture->Bitmap
->Width);

dAcc =0.0;

1 =0;

while(dAcc<0.05){
dAcc += dProb[i];
i++;

}

a=i;

dAcc =0;

I =0;

while(dAcc<0.95){
dAcc += dProb[i];
1++;

by
b=i,
for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++){
if(ptr[x] < a) ptr[x] = 0;
else if(ptr[x] >b ) ptr[x] = 255;
else ptr[x] = (double)(ptr[x]-a)*255/(b-a);

¥
Imagel->Refresh();

void _ fastcall TForm1::HistEquationClick(TObject *Sender)

{
/*

3+ ¥ Histogram
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*/
long his[256],max;
int i,x,y,a,b;
Byte *ptr;
double dProb[256],dAcProb[256]= {0.0};

for(i=0;i<256;i++)
his[i] = 0;

for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++)
his[ptr[x]]++;
}

for(i=0;i<256;i++)
dProb[i] =
(double)his[i}/(Imagel->Picture->Bitmap->Height*Imagel->Picture->Bitmap
->Width);

1% i g

dAcProb[0] = dProb[0];
for(i=1;i1<256;i++)
dAcProbl[i] = dProb[i] + dAcProb[i-1];

for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++){
ptr[x] = 255 * dAcProb[ptr[x]];
¥

¥
Imagel->Refresh();
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void __ fastcall TForm1::getRGB1Click(TObject *Sender)

{
/*

3+ ¥ Histogram

*/
struct RGB{
unsigned char B;
unsigned char G;
unsigned char R;
o
long Rhis[256]={0},Ghis[256]={0},Bhis[256]={0};
inti,x,y;
RGB *ptrRGB,;

for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptrRGB = (RGB *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++){
Rhis[ptrRGB[x].R]++;
Ghis[ptrRGB[x].G]++;
Bhis[ptrRGB[x].B]++;
¥
b

[141%* Chart 4~ i%

Series2->Clear();
Series3->Clear();
Series4->Clear();
Series2->SeriesColor = clRed;
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Series3->SeriesColor = clGreen;

Series4->SeriesColor = cIBlue;

for(int i=0;i<256;i++){
Series2->AddXY (i,Rhis[i],"",clTeeColor);
Series3->AddXY (i,Ghis[i],"",clTeeColor);
Series4->AddXY (i,Bhis[i],"",clTeeColor);

MRRES D oA L

*/
void _ fastcall TForm1::RFilter1Click(TObject *Sender)
{
struct RGB{
unsigned char B;
unsigned char G;
unsigned char R;
o
int x,y;
RGB *ptrRGB;

for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptrRGB = (RGB *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++){
ptrRGB[X].R = 0;

by
Imagel->Refresh();

void _ fastcall TForm1::ToGray1Click(TObject *Sender)

{
struct RGB{
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unsigned char B;
unsigned char G;
unsigned char R;

o

int x,y;

RGB *ptrRGB,;

for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptrRGB = (RGB *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++){
ptrRGB[X].R = ptrRGB[x].G = ptrRGB[x].B =
(ptrRGB[x].R+ptrRGB[X].G+ptrRGB[x].B)/3.0;
¥

by
Imagel->Refresh();

void __ fastcall TForm1::getFlower1Click(TObject *Sender)
{
struct RGB{
unsigned char B;
unsigned char G;
unsigned char R;
o
int x,y;
RGB *ptrRGB;

for (y = 0; y < Imagel->Picture->Bitmap->Height; y++)
{
ptrRGB = (RGB *)Imagel->Picture->Bitmap->ScanLine[y];
for ( x = 0; x < Imagel->Picture->Bitmap->Width; x++){
If('((ptrRGB[X].R >= 200 && ptrRGB[X].R <=252) &&
(ptrRGB[x].G >=175 && ptrRGB[x].G <=211) && (ptrRGB[x].B >=
158 && ptrRGB[x].B <=188)))
ptrRGB[X].R = ptrRGBI[Xx].G = ptrRGB[x].B = 255;
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¥
Imagel->Refresh();

void __ fastcall TForm1::CC1Click(TObject *Sender)
{

int i,j,iW,iH,iIndex=0;

Byte **Img,*ptr;

TStack *tStack = new TStack;

TPoint *tPoint,*tLTop ,*tRBottom ;

I13g 6 5] = ot 5|

IW = Imagel->Picture->Bitmap->Width;
IH = Imagel->Picture->Bitmap->Height;
Img = new Byte *[iH];
for(i=0;i<iH;i++)
Img[i] = new Byte[iW];
for(i=0;i<iH;i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<iW;j++)
Img[i][j] = (ptr[j] == 0) ? 1: 0; //black --> 1, white --> 0
}
bool bFlag = false,oModified=true;
tLTop = new TPoint(0,0);
tRBottom = new TPoint(0,0);
while(bModified){
bModified = false;

53 % - g2 8
for(i=0;i<iH;i++){
for(j=0;j<iW;j++){
if(Img[i][j] == 1{
Img[i][j] =0; //mark to white
bModified = true;
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bFlag = true;
break;
by
}lend of for-j
if(bModified)
break;
¥
if(bModified){
tStack->Push(new TPoint(j,i));
tLTop->x = J;
tLTop->y = 1;
tRBottom->x = j;
tRBottom->y = i;
¥

else{ //35# 3| 2 87

break;
}
/[start the connected component
tPoint = (TPoint *)tStack->Pop();
bFlag = false;
while('bFlag && bModified){
for(i=tPoint->y-1;i<=tPoint->y+1;i++)
for(j=tPoint->x-1;j<=tPoint->x+1;j++){
if(i>=0 && i<iH && j>=0 && j<iW && Img[i][j] == 1){
tStack->Push(new TPoint(j,1));
Img[i][] = O;
tLTop->x = (tLTop->x >j) ?j: tLTop->X;
tLTop->y = (tLTop->y >1) ?i: tLTop->y;
tRBottom->x = (tRBottom->x <j) ?j: tRBottom->x;
tRBottom->y = (tRBottom->y <i) ?i: tRBottom->y;
bModified = true;
}/end of if
}/end of for

if(tStack->Count() > 0){
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tPoint = (TPoint *)tStack->Pop();
}else
bFlag = true;

}/end of while
/tStack->Free();

/1%

Imagel->Canvas->Pen->Color = clRed;
Imagel->Canvas->MoveTo(tLTop->x,tLTop->Y);
Imagel->Canvas->LineTo(tRBottom->X,tLTop->y);
Imagel->Canvas->LineTo(tRBottom->x,tRBottom->y);
Imagel->Canvas->LineTo(tLTop->x,tRBottom->y);
Imagel->Canvas->LineTo(tLTop->X,tLTop->Y);

Imagel->Canvas->TextOutA(tLTop->x-10,tLTop->y-10,IntToStr(ilndex+1));
IIndex++;

}/end of while-bModified
//clear memory
for(i=0;i<iH;i++)

delete [] Img[i];
delete [] Img;
delete tLTop;
delete tRBottom;
tStack->Free();

FAT BMAS 5 R RF - B AR RETBES

*/
void __ fastcall TForm1::Erosion1Click(TObject *Sender)
{

int X,y,h,w,i,j;
TList *tList = new TList();
TPoint *tP;
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Byte **Img,*ptr;
bool bBreak;
h = Imagel->Picture->Bitmap->Height;
w = Imagel->Picture->Bitmap->Width;
Img = new Byte *[h];
for(i=0;i<h;i++)

Img[i] = new Byte[w];

for(i=0;i<h;i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<w;j++)
Img[i][j] = (ptr[j] == 0) ? 1: 0; //black --> 1, white --> 0
by
for(y=1;y<h-1;y++){
for(x=1;x<w-1;x++){
iIf(Img[y][x] == 1) { /find the black point
bBreak = false;
for(i=y-1;i<=y+1;i++){
for(j=x-1;j<=x+1;j++){
if(Img[i][j] == O
tP = new TPoint(x,y);
tList->Add(tP);
bBreak = true;
break;
}lend of if
}/end of for-j
if(bBreak) break;
}/end of for-i
}H/end of if Img[y][x] ==
}/end of for-x
}/end of for-y

/lerosion

for(i=0;i<tList->Count;i++){
tP = (TPoint *)tList->Items]i];
Img[tP->y][tP->Xx] = 0;

}/end of for-i
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//copy to Imagel
for(y=0;y<h;y++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for(x=0;x<w;x++){
ptr[x] = (Img[y][x] == 1) ? 0 : 255;
}

by
Imagel->Refresh();

for(i=0;i<h;i++)
delete [] Img[i];

delete [] Img;

tList->Clear();

FAT AR 0 RE - BRI M RR

*/
void __ fastcall TForm1::Dilation1Click(TObject *Sender)
{
int x,y,h,wi,i,j;
TList *tList = new TList();
TPoint *tP;
Byte **Img,*ptr;
bool bBreak;
h = Imagel->Picture->Bitmap->Height;
w = Imagel->Picture->Bitmap->Width;
Img = new Byte *[h];
for(i=0;i<h;i++)
Img[i] = new Byte[w];

for(i=0;i<h;i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<w;j++)
Img[i][j] = (ptr[j] == 0) ? 1: 0; //black --> 1, white --> 0
}
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for(y=1;y<h-1;y++){
for(x=1;x<w-1;x++){
iIf(Img[y][x] == 0) { //find the white point
bBreak = false;
for(i=y-1;i<=y+1;i++){
for(j=x-1;j<=x+1;j++){
if(Img[i]0] == I{
tP = new TPoint(x,y);
tList->Add(tP);
bBreak = true;
break;
Ylend of if
}/end of for-j
if(bBreak) break;
}lend of for-i
}H/end of if Img[y][x] ==1
}l/end of for-x
}/end of for-y

//dilation

for(i=0;i<tList->Count;i++){
tP = (TPoint *)tList->ltems[i];
Img[tP->y][tP->x] = 1;

}/end of for-i

//copy to Imagel
for(y=0;y<h;y++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for(x=0;x<w;x++){
ptr[x] = (Img[y][x] == 1) ? 0 : 255;
¥

by
Imagel->Refresh();

for(i=0;i<h;i++)
delete [] Img[i];

delete [] Img;

tList->Clear();
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void __ fastcall TForm1::0stulClick(TObject *Sender)
{
Otsu *obj = new Otsu();
int **Img,h,w,1,j,X,y;
Byte *ptr;
h = Imagel->Picture->Bitmap->Height;
w = Imagel->Picture->Bitmap->Width;
Img = new int *[h],
for(i=0;i<h;i++)
Img[i] = new int[w];
for(i=0;i<h;i++){
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<3*w;]j+=3)
Img[i][i/3] = ptr[il;
b

obj->Otsu_do(Img,h,w);
//copy to Imagel
for(y=0;y<h;y++)X{
ptr = (Byte *)Imagel->Picture->Bitmap->ScanLine[y];
for(x=0;x<3*w;x+=3){
ptr[x] = Img[y1[x];
ptr[x+1] = Img[y][x];
ptr[x+2] = Img[y][x];
}
¥

Imagel->Refresh();

for(i=0;i<h;i++)
delete [] Imgl[i];

delete [] Img;
delete obyj;
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void __ fastcall TForm1::0penninglClick(TODbject *Sender)
{

Erosion1Click(Sender);

Dilation1Click(Sender);

void __ fastcall TForm1::ToHSI1Click(TObject *Sender)
{
/*
struct RGB{
unsigned char B;
unsigned char G;
unsigned char R;
o
*/
obj = new ColorProcessing();
RGB *ptr;
int X,y,w,h,i;
int IW,iH;
float s;
IH = Imagel->Picture->Bitmap->Height;
IW = Imagel->Picture->Bitmap->Width;

hsiArray = new HSI *[iH];
for(y=0;y<iH;y++)
hsiArray[y] = new HSI[iW];

for(y=0;y<iH;y++)}{

ptr = (RGB *)Imagel->Picture->Bitmap->ScanLine[y];

for(x=0;x<iW;x++){
obj->getHSI(ptr[x].R,ptr[X].G,ptr[x].B,h,s,i);
hsiArray[y][x].H = h;
hsiArray[y][x].S = s;
hsiArray[y][x].I =1;

}/end of for-x
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}/end of for-y

__fastcall TForm1::~TForm1()
{
/*
inth = Imagel->Picture->Bitmap->Height;
for(int i=0;i<h;i++)
delete [] hsiArray[i];

delete [] hsiArray;
*/
¥

void TForm1::HSICC(int X, int Y)
{
int i,J,IW,iH,iIndex=0;
Byte **Img;
RGB *ptr;
TStack *tStack = new TStack;
TPoint *tPoint,*tLTop ,*tRBottom ;

int iPixFormat = Imagel->Picture->Bitmap->PixelFormat; //enum
{pfDevice, pflbit, pf4bit, pf8bit, pf15bit, pf16bit, pf24bit, pf32bit,
pfCustom};

13 Bl 5] = ‘7))
IW = Imagel->Picture->Bitmap->Width;
IH = Imagel->Picture->Bitmap->Height;

Image2->Picture->Bitmap->Width = Imagel->Picture->Bitmap->Width;
Image2->Picture->Bitmap->Height = Imagel->Picture->Bitmap->Height;
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Image2->Picture->Bitmap->Assign(Imagel->Picture->Bitmap);
/*
Img = new Byte *[iH];
for(i=0;i<iH;i++)
Img[i] = new Byte[3*iW];

for(i=0;i<iH;i++){
ptr = (RGB *)Imagel->Picture->Bitmap->ScanLine[i];
for(j=0;j<iW;j++){
Img[i][i] = ptrj].R;
Img[i][j+1] = ptr[j].G;
Img[i][j+2] = ptr[j].R;

¥
¥
*/
if(obj == NULL)
obj = new ColorProcessing();
int_h, i;
float _s;

ptr = (RGB *)Image2->Picture->Bitmap->ScanLine[Y];
obj->getHSI(ptr[X].R,ptr[X].G,ptr[X].B,_h,_s, 1);

bool bFlag = false,bModified;
tLTop = new TPoint(0,0);
tRBottom = new TPoint(0,0);
bModified=true ;
while(bModified){
bModified = false;

//x T % - BL2 g

ptr[X].R = ptr[X].G = ptr[X].B = 0;
bModified = true;
bFlag = true;

if(bModified){
tStack->Push(new TPoint(X,Y));

68



tLTop->x = X;

tLTop->y =,

tRBottom->x = X

tRBottom->y =,
¥

else{ /I35 * 3| 2 2k

)

break;
by
/[start the connected component
tPoint = (TPoint *)tStack->Pop();
bFlag = false;
while('bFlag && bModified){
for(i=tPoint->y-1;i<=tPoint->y+1;i++)
for(j=tPoint->x-1;j<=tPoint->x+1;j++){
Iif(i>=0 && i<iH && j>=0 && j<iW && HDist(i,j,_i)){
if(i>=0 && i<iH && j>=0 && j<iW &&
HDist(i,j,_h,_s, i)){
tStack->Push(new TPoint(j,i));
ptr = (RGB *)Image2->Picture->Bitmap->ScanLine[i];
ptr[j].R = ptr[j].G = ptr[j].B = O;
tLTop->x = (tLTop->x >j) ?j: tLTop->X;
tLTop->y = (tLTop->y > i) ?i: tLTop->y;
tRBottom->x = (tRBottom->x <j) ?j: tRBottom->x;
tRBottom->y = (tRBottom->y <1i) ?i: tRBottom->y;
bModified = true;
}/end of if
}/end of for

if(tStack->Count() > 0){
tPoint = (TPoint *)tStack->Pop();
}else{
bFlag = true;
bModified = false;
}/end of else
}/end of while
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/ltStack->Free();
115 B

Imagel->Canvas->Pen->Color = cIRed;
Imagel->Canvas->MoveTo(tLTop->x,tLTop->Y);
Imagel->Canvas->LineTo(tRBottom->x,tLTop->Y);
Imagel->Canvas->LineTo(tRBottom->x,tRBottom->y);
Imagel->Canvas->LineTo(tLTop->x,tRBottom->y);
Imagel->Canvas->LineTo(tLTop->x,tLTop->y);
}/end of while-bModified
//clear memory
/*
for(i=0;i<iH;i++)
delete [] Img[i];
delete [] Img;
*/
delete tLTop;
delete tRBottom;
tStack->Free();
b
void __ fastcall TForm1::ImagelMouseDown(TODbject *Sender,
TMouseButton Button, TShiftState Shift, int X, int Y)

{
HSICC(X,Y):

bool TForm1::HDist(inty, int x, int _h, float _s, int _i)
{
int h,i;
float s;
bool bReturn = false;
RGB *ptr;
ptr = (RGB *)Image2->Picture->Bitmap->ScanLine[y];
obj->getHSI(ptr[x].R,ptr[X].G,ptr[x].B,h,s,i);
float fDist = 0.0;
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fDist = pow(h-_h,2) + pow(s- _s,2) + pow(i-_i,2);
fDist = sqrt(fDist);
If('CheckBox1->Checked){
if(abs(i-_i) < 20) //1t's better for eye
bReturn = true;
else
bReturn = false;
}else{
if(abs(h-_h) <5)
bReturn = true;
else
bReturn = false;

}

return bReturn;
by
void __ fastcall TForm1::ImagelMouseMove(TObject *Sender, TShiftState
Shift,
int X, intY)
{
int w,h;
w = Imagel->Picture->Bitmap->Width;
h = Imagel->Picture->Bitmap->Height;
if(bOpen && (X >0) && (X <w) && (Y >0) && (Y <h)
int h,i;
float s;
RGB *ptr;
ptr = (RGB *)Imagel->Picture->Bitmap->ScanLine[Y];

obj->getHSI(ptr[X].R,ptr[X].G,ptr[X].B,h,s,i);

StatusBarl->Panels->Items[0]->Text =
"X:"+IntToStr(X)+"Y:"+IntToStr(Y);

StatusBarl->Panels->Items[1]->Text = "RGB:" + IntToStr(ptr[X].R)+
"""+ IntToStr(ptr[X].G) + ™" + IntToStr(ptr[X].B);

StatusBarl->Panels->Items[2]->Text = "HSI:" + IntToStr(h) + ", +
FloatToStr(s) + "," + IntToStr(i);

}
}
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