/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filename: MDIProject.cpp @

#i ncl ude <vcl . h>
#pragma hdr st op

USERES( " MDI Proj ect.res");

USEFORM " Par ent Uni t. cpp", ParentForm;

USEFORM " Text Chi | dUni t. cpp", Text Chil dForm;
USEFORM " | mageChi | dUni t. cpp", |nageChil dForm;
USEFORM " Hi st ogram cpp", frmnH stogranj;

USEFORM " Topol ogi cal Vi ew. cpp”, frmlopol ogi cal Vi ew);
USEFORM " hvProj ection. cpp", frmHVP);

W NAPI W nMai n( H NSTANCE, HI NSTANCE, LPSTR, int)
{
try
{ — o
Application->Initialize();
Appl i cation->CreateForm __ cl assi d(TParent Form, &ParentFornj;
Application->CreateForm __ cl assi d(TfrnHi stogram, &frnHi stogram;
Appl i cation->CreateForm __cl assi d( Tf rniTopol ogi cal Vi ew), &frmlopol ogi cal Vi ew) ;
Application->CreateForm__classid(TfrnHvP), &frnHvP);
Appl i cation->Run();

catch (Exception &exception)
Appl i cati on- >ShowExcepti on( &xception);

return O;

}


Vahe Karamian
This software is copyrighted by Vk-Cic.

The use of this software is of no charge as long as the copyright information is displayed properly.

Sincerely,
Vahe Karamian


/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filenanme: Hi stogram cpp

#i ncl ude <vcl . h>
#pragma hdr st op

#i ncl ude "Hi stogram h"

#i nclude "I nageChil dUnit.h"

R e e
#pragma package(smart _init)

#pragma resource "*.df ni

Tf rmHi st ogram *frnHi st ogram

__fastcall TfrnH stogram : TfrnHi st ogr am( TConmrponent * Owner)
TFor n( Oaner)

this->Caption = "Hi stogram Vi ew';
this->Wdth = 255;

t hi s- >Hei ght = 280;

this->Color = clWite;

THRESHOLD VALUE = 255 / 2;

void _ fastcall TfrnHi stogram: FornC ose(TOhj ect *Sender,
TC oseAction &Acti on)
{

Action = caFree;

}

void _ fastcall TfrnHi stogram: Hi stogran{ unsigned int Hi stograni] )

/1 code here ..
for( int i=0; i<256; i++)

t hi s- >Canvas- >Pen->Col or = R&GB( 0, 0, 0 );
t hi s- >Canvas- >MoveTo( i, 250 );
t hi s->Canvas->Li neTo( i, 250 - Histogranfi]/4 );
}
}

void _ fastcall TfrnHi stogram : For nvouseDown( TChj ect *Sender, TMouseButton Button, TShiftState
Shift, int X, int V)

THRESHOLD VALUE = X; // Set the threshold value to be the position of the nouse clicked!
}

void _ fastcall TfrnHi stogram : FornVbuseMve(TOhj ect *Sender, TShiftState Shift, int X, int Y)

t hi s->Capti on
t hi s->Capti on
}

void _ fastcall TfrnHi stogram: FornVouseUp(TObj ect *Sender, TMouseButton Button, TShiftState
Shift, int X, int V)

"Location: ";
this->Caption + "[" + X + ", " + Y + "]";

// code here ...

}

/1 Return the Threshol d Val ue;
int _ fastcall TfrnH stogram: Threshol d( )

return THRESHOLD VALUE;
}



/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filenanme: Hi stogramh

#i f ndef Hi st ogranH
#def i ne Hi st ogranH

#i ncl ude <C asses. hpp>
#i ncl ude <Controls. hpp>
#i nclude <StdCtrls. hpp>
#i ncl ude <Forns. hpp>

#i nclude <ExtCtrls. hpp>

class TfrnH stogram: public TForm
{
__published: // |DE-managed Conponents

void _ fastcall FornCl ose(TOhject *Sender, TC oseAction &Action);

void _ fastcall FornmvbuseDown(TCObject *Sender, TMouseButton Button, TShiftState Shift, int X
int Y);

void _ fastcall FornmvbuseMove(TObject *Sender, TShiftState Shift, int X int Y);

void _ fastcall FormvbuseUp(TObject *Sender, TMouseButton Button, TShiftState Shift, int X

int Y);
private: [/ User declarations
int THRESHOLD VALUE;
public: /1 User declarations
__fastcall TfrnHi stogran{TConponent* Oaner);

void _ fastcall Hi stogran( unsigned int Hi stograni] );

int _ fastcall Threshold( );
1
R e e R
ext ern PACKAGE TfrnHi stogram *frmH st ogram
L e

#endi f



/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filename: hvProjection.cpp

#i ncl ude <vcl . h>
#pragma hdr st op

#i ncl ude "hvProjection. h"
#i nclude "I nageChil dUnit.h"

R L e
#pragma package(smart _init)

#pragma resource "*.df ni

Tf r nHVP *f r nHVP;

__fastcall TfrnHVP:: Tf r nHVP( TConponent * Owner)
TFor n( Oaner)

t hi s- >Hei ght = 300;
this->Wdth = 550;

void _ fastcall TfrmHVP::HVP( unsigned int H], unsigned int V[], int w, int h)
{

for( int i=0; i<h: i++)

{
i mgeH >Canvas- >Pen->Color = RGB( 0, 0, 0 );
i mmgeH >Canvas- >MoveTo( i, imgeV->Wdth );
i mgeH >Canvas->Li neTo( i, imgeV->Wdth - Hi] );
}
for( int i=0; i<w i++)
{
i mageV- >Canvas- >Pen->Color = RGB( 0, 0, 0 );
i mageV- >Canvas->MoveTo( 0, i );
i mageV- >Canvas->Li neTo( V[i], i );
}

}



/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filename: hvProjection.h

#i f ndef hvProjectionH
#def i ne hvProjectionH

#i ncl ude <C asses. hpp>
#i ncl ude <Controls. hpp>
#i nclude <StdCtrls. hpp>
#i ncl ude <Forns. hpp>

#i nclude <ExtCtrls. hpp>

class TfrnHVP : public TForm

{

__published: // |DE-managed Conponents
Tl mage *i mageH,
Tl mage *i mageV,
TLabel *Label 1;
TLabel *Label 2;

private: [/ User declarations

public: /1 User declarations
__fastcall TfrnmHVP(TConmponent* Owner);

void _ fastcall HVP( unsigned int HJ], unsigned int V[], int w, int h);

#endi f



/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filenanme: |nmageChildUnit.cpp

#i ncl ude <vcl . h>
#pragma hdr st op

#i nclude "I nageChil dUnit.h"
#i ncl ude "ParentUnit.h"

#i ncl ude "Hi stogram h"

#i ncl ude "Topol ogi cal Vi ew. h"
#i ncl ude "hvProjection. h"

#i

ncl ude <jpeg. hpp> // for JPEG support :-)

I L e R /1
#pragma package(smart _init)
#pragma resource "*.df ni

i nt Lowpass(BYTE Inage[][256], int x, int y)
{

int Mask[3][3] = {{1, 1, 1,}, {1, 1, 1}, {1, 1, 1}};
int i, j, sumeO;

for (j=-1; j<=1; j++)
for (i=-1; i<=1; i++)
sum += | mage[ x+i ] [y+j ] *Mask[i +1] [ +1];
return I NT(sunl 9.0);
}

i nt Edge(BYTE I mage[][256], int x, int y)
{

int Mask[3][3] = {{-1, -1, -1,}, {-1, 9, -1}, {-1, -1, -1}};
int i, j, sumeO;

for (j=-1; j<=1; j++)
for (i=-1; i<=1; i++)
sum += | mage[ x+i ] [y+j ] *Mask[i +1] [ +1];
return I NT(suni 9.0);

}

Tl mageChi | dForm * 1 mageChi | dFor m

! astcal | Ti mageChi | dFor m - Ti nageChi | dFor n( Tomponent = owner) .
: TFor n( Omner)

{ | mage- >Aut 0Si ze = true;

;/ ---------------------------------------------------------------------------- 11

void _ fastcall TImageChil dForm : FornC ose(TObj ect *Sender,
TC oseAction &Acti on)

{ Action = caFree;
;/ ---------------------------------------------------------------------------- 11
R R R e R R 11
void _ fastcall TlImageChil dForm :d oseldick(TOoject *Sender)

G ose();
R e R LR R 11

void _ fastcall TInmageChil dForm : SaveAs1C ick(TObj ect *Sender)
i f(Parent Form >SavePi ct ureDi al ogl- >Execute())
Ansi String Extension = ExtractFi | eExt (Parent Form >SavePi ct ureDi al ogl->Fi | eNan®e) ;

TG aphi c* Graphi c;



{
i f(Extension == ", bmp")
i f(!dynam c_cast <G aphi cs: : TBi t map*>( | mage- >Pi ct ur e- >Gr aphi c¢))
Graphi ¢ = new G aphics:: TBi t map();
Graphi c- >Assi gn( | mage- >Pi ct ur e- >G aphi c) ;
el se Graphi ¢ = I mage->Pi ct ure->G aphi c;
el se i f(Extension == ".ico")
i f(!dynam c_cast <Tl con*>(| mage- >Pi ct ur e- >Gr aphi c))
Graphic = new Tlcon();
Graphi c- >Assi gn( | nage- >Pi ct ur e- >G aphi c) ;
el se Graphic = I mage->Pi ct ure->G aphic;
}:al se if(Extension == ".wnf" || Extension == ".enf")
i f(!dynam c_cast <TMet afil e*>(1 mage->Pi ct ure- >Graphi c))
Graphic = new Thwetafil e();
Graphi c- >Assi gn( | nage- >Pi ct ur e- >G aphi c) ;
el se Graphi ¢ = I mage->Pi ct ure->G aphic;
}:al se if(Extension == ".jpg" || Extension == ".jpeg")

i f(!dynam c_cast <TJPEGQ nage*>(| nage- >Pi ct ur e- >G aphi c))

Graphi ¢ = new TJPEG nmage() ;
Graphi c- >Assi gn( | mage- >Pi ct ur e- >G aphi c) ;

el se Graphi ¢ = I mage->Pi ct ure->G aphic;

Graphi c- >SaveToFi | e( Par ent For m >SavePi ct ur eDi al ogl->Fi | eNane) ;

b
__finally
del et e Graphic;

#i ncl ude <i ostream h>
#i ncl ude <fstream h>
#i ncl ude <stdlib. h>

void _ fastcall TInmageChil dForm : Get Pi xel Format 1Cl i ck(TObj ect *Sender)
{

/1 Wite it to a file for a test
of stream dataFil e( "pwgFile.pgn', ios::out );

dat aFi | e<<" P2" <<endl ;

dat aFi | e<<"#Vahe Karam an"<<endl ;

dat aFi | e<<t hi s- >W dt h<<" " <<t hi s->Hei ght <<endl ;
dat aFi | e<<" 255" <<endl ;

for( int i=0; i<this->Height; i++)

for( int j=0; j<this->Wdth; j++ )



dat aFi | e<< (WORD) | mage->Canvas->Pixel s[j][i] << " ";

dat aFi | e<<end|

void _ fastcall TImageChil dForm : Hi stogramld ick(TObject *Sender)

{
unsi gned int histograni256];

unsi gned int transforni256];
BYTE *LinePtr;
int x, vy, i, J, sum

int wdth
i nt height

| mage- >Pi ct ur e- >W dt h;
| mage- >Pi ct ur e- >Hei ght ;

if( width > 256 )
wi dth = 256;

i f( height > 256 )
hei ght = 256;

/1 Copy the image to | mageData
for( y=0; y<height; y++)

LinePtr = (BYTE *) | mage->Pi cture->Bitmap->ScanLi ne[y];
for( x=0; x<width; x++)
| mgeData[ x][y] = LinePtr[x];
}

/1 Initialize H stogram
for( i=0; i<256; i++ )
histogranfi] = O;

/1 Construct the histogram
for( y=0; y<height; y++)

for( x=0; x<width; x++ )
hi stogran{ | mageData[x][y] ]++;

frmH st ogram >Hi st ogran{ hi stogram);

/1 Conpute the transform
/*
for( i=0; i<height; i++)
{

sum = 0;

for( j=0; j<i; j++)

sum += histogranij];
transform{i] = INT( 255.0 * sum/ (256 * 256) );

}
}

/1 Transformthe i mge
for( y=0; y<height; y++ )

for( x=0; x<width; x++)
| mmgeData[ x][y] = transfornilnageData[x][y]];

}

/1 Copy the imge back to display
for( y=0; y<height; y++)
{



LinePtr = (BYTE *) | mage->Pi cture->Bitmap->ScanLi ne[y];
for( x=0; x<width; x++)

LinePtr[x] = I mageData[x][y];
}

| mage- >Refresh( );

void _ fastcall TInmageChil dForm : Topographi cVi ewlC i ck(TObj ect *Sender)

{
BYTE | mageDat a[ 256] [ 256] ;

BYTE *Li nePtr;
int Xx, vy, i, j, sum

int wdth
i nt height

| mage- >Pi ct ur e- >W dt h;
| mage- >Pi ct ur e- >Hei ght ;

if( width > 256 )
wi dth = 256;

i f( height > 256 )
hei ght = 256;

/1 Copy the inmage to | mageData
for( y=0; y<height; y++ )
LinePtr = (BYTE *) | mage->Pi cture->Bitmap->ScanLi ne[y];
for( x=0; x<width; x++)
| mmgeData[ x][y] = LinePtr[x];

frmropol ogi cal Vi ew >l mage( | mageData, w dth, height );

void _ fastcall TImageChil dForm :Vertical Hori zontal Projectionld i ck(
TObj ect *Sender)
{

unsi gned int horizontal [ 256];
unsi gned int vertical[256];

BYTE *Li nePtr;
int x, vy, i, j, sum

int wdth
i nt height

| mage- >Pi ct ur e- >W dt h;
| mage- >Pi ct ur e- >Hei ght ;

if( width > 256 )
wi dt h = 256;

i f( height > 256 )
hei ght = 256;

/1 Copy the inmage to | mageData
for( y=0; y<height; y++)

LinePtr = (BYTE *) | mage->Pi cture->Bitmap->ScanLi ne[y];
for( x=0; x<width; x++)
| mgeData[ x][y] = LinePtr[x];

/1 Initialize horizontal & vertical Projection
for( i=0; i<256; i++)
hori zontal [i] = vertical[i] = O;

unsi gned int rowAverage = O;



/1 Construct Vertical Projection
for( y=0; y<height; y++ )
{

rowAver age = 0;
for( x=0; x<width; x++)

{

rowAver age = rowAverage + | nmageDatalx][y];

hori zontal[ y ] = rowAverage/ w dt h;

}

unsi gned int col Average = O;
/1 Construct Horizontal Projection
for( x = 0; x<width; x++ )
{
col Average = 0;
for( y=0; y<height; y++)
col Average = col Average + | mageData[ x][Y];

vertical [x] = col Average/ hei ght;

}
frmHVP- >HVP( hori zontal, vertical, w dth, height );

void _ fastcall TImageChil dForm : Threshol d1Cd i ck(TObj ect *Sender)

i nt THRESHOLD = frnH stogram >Threshol d( );

t hi s->Capti on
t hi s->Capti on

= "Threshold is: ";

= this->Caption + THRESHOLD

/1 Enter code here to performthe threshold stuff
BYTE *linePtr;

int width = |Inmage->Picture->Wdth;

int height = | mage->Pi cture->Hei ght;

if( width > 256 )
wi dt h = 256;

i f( height > 256 )
hei ght = 256;

for( int y=0; y<height; y++)
{

linePtr = (BYTE*) |nmge->Picture->Bitnmap->ScanLi ne[y];
for( int x=0; x<width; x++)
{

if( linePtr[x] > THRESHOLD )
linePtr[x] = 255;
el se
linePtr[x] = O;
}
}
| mage- >Refresh( );
}
R e e R

void _ fastcall TImageChil dForm : EdgeDetect 1C i ck(TOhj ect *Sender)
{

BYTE | nageDat a[ 256] [ 256], *linePtr;

BYTE Qut put [ 256] [ 256] ;

int wdth
i nt height

| mage- >Pi ct ur e- >W dt h;
| mage- >Pi ct ur e- >Hei ght ;

if( width > 256 )
wi dt h = 256;

i f( height > 256 )
hei ght = 256;



/1 Copy the inmage
for( int y=0; y<height; y++)
{

linePtr = (BYTE*) |nmge->Picture->Bitnmap->ScanLi ne[y];
for( int x=0; x< width; x++)

| mmgeData[ x][y] = linePtr[x];

}

/1 Cal cul ate the edge imge
for( int y=1; y<height-1; y++)
for( int x=1; x<width-1; x++ )
Qut put[x][y] = Edge( | mageData, X, y );

/1 Copy the i mge back for display
for( int y=0; y<height; y++)

ePtr = (BYTE*) | nmage->Picture->Bitmap->ScanLine[y];
(int x=0; x<width; x++)
inePtr[x] = Qutput[x][y];

lin
for
I

| mage- >Refresh( );

void _ fastcall TImageChil dForm : Snoot hi ngld i ck(TObj ect *Sender)
{

BYTE | nageDat a[ 256] [ 256], *linePtr;

BYTE Qut put [ 256] [ 256] ;

int wdth
i nt height

| mage- >Pi ct ur e- >W dt h;
| mage- >Pi ct ur e- >Hei ght ;

if( width > 256 )
wi dth = 256;

i f( height > 256 )
hei ght = 256;

/1 Copy the inmage
for( int y=0; y<height; y++)

li
for( int x=0; x< width; x++)
mageDat a[ x][y] = linePtr[x];
}

/1 Cal cul ate the edge imge
for( int y=1; y<height-1; y++)
for( int x=1; x<width-1; x++ )
Qut put[x][y] = Lowpass( |nageData, x, y );

i nePtr = (BYTE*) | nage->Pi cture->Bitnap->ScanLi ne[y];
r
I

/1 Copy the i mage back for display
for( int y=0; y<height; y++)

ePtr = (BYTE*) | nmage->Picture->Bitnmap->ScanLine[y];
(int x=0; x<width; x++)
inePtr[x] = Qutput[x][y];

lin
for
I

}

| mage- >Refresh( );



/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filenanme: ImageChildUnit.h

#i f ndef | mageChildUnitH
#def i ne I mageChil dUnitH

#i ncl ude <C asses. hpp>
#i ncl ude <Controls. hpp>
#i nclude <StdCtrls. hpp>
#i ncl ude <Forns. hpp>

#i nclude <ExtCtrls. hpp>
#i ncl ude <Menus. hpp>

class Tl nmageChil dForm: public TForm

{

__published: // |DE-managed Conponents
TScrol | Box *Scrol | Box1;
TMai nMenu * Mai nMenul,;
TMenul tem *Fi |l el;
TMenul t em * N2;
TMenul tem *C osel,;
TMenul tem *Cl oseAl | 1;
TMenul t em * N3;
TMenul tem *Exi t 1;
Tl mage *1 nmage;
TMenul tem * SaveAs];
TMenul t em * N4,
TMenul t em * Openl nagel;
TMenul t em *Tool s1;
TMenul t em * Topogr aphi cVi ewd;
TMenul t em *Thr eshol di;
TMenul t em *EdgeDet ect 1;
TMenul tem *Verti cal Hori zont al Proj ecti onl;
TMenul t em * Get Pi xel For nat 1;
TMenul t em * N1,
TMenul tem *Hi st ogr ani;
TMenul t em * Snoot hi ngl;

void _ fastcall FornCl ose(TOhject *Sender, TC oseAction &Action);
void _ fastcall Coseldick(TObject *Sender);

void _ fastcall SaveAsld ick(TOoject *Sender);

void _ fastcall GetPixel Format1d ick(TOhject *Sender);

void _ fastcall Hi stogranldick(TOhject *Sender);

void _ fastcall TopographicViewld ick(TCObject *Sender);

void _ fastcall Vertical Horizontal Projectionldick(TCObject *Sender);
void _ fastcall Threshol d1d ick(TChject *Sender);

void _ fastcall EdgeDetectl1d ick(TObject *Sender);

void _ fastcall Snpothingldick(TOhject *Sender);

private: [/ User declarations

int pixel Fornat;
BYTE | nageDat a[ 256] [ 256] ;

public: /1 User declarations
__fastcall TInmageChil dFor n{ TConponent* Owner);
1
I L i T R

ext ern PACKAGE Tl nageChi | dForm *I nageChi | dForm

#endi f



/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filename: ParentUnit.cpp

#i ncl ude <vcl . h>
#pragma hdr st op

#i ncl ude "ParentUnit.h"

#i ncl ude "Text ChildUnit.h"

#i nclude "I nageChil dUnit.h"

#i ncl ude <jpeg. hpp> // for JPEG support :-)
#i ncl ude <menory> /1 for auto_ptr<>

#pragma package(smart _init)
#pragma resource "*.df ni
TPar ent For m * Par ent For m

/1 Constructor
__fastcall TParent Form : TPar ent For n{ TConponent* Owner)
TFor n( Oaner)

thi s->Caption = "Vahe Karam an - CS 519 - Project 1";
t hi s->W ndowSt at e = wsMaxi m zed;

NewCl i ent WhidPr oc
Original dientwWhdProc

0;
0;

NewCl i ent WhidPr oc = MakeQbj ect I nstance(d i ent WhdPr oc) ;

Original dientWdProc
= reinterpret_cast<voi d*>
( Set WndowlLong(Cl i ent Handl e,
GW._WNDPRCC,
reinterpret_cast <LONG(NewC i ent WidProc)) );

/1 W ndow Procedure for the MD parent's client w ndow
/1 Perform Message Handl i ng Here
void _ fastcall TParentForm: CientWdProc(TMessage& Message)

swi t ch( Message. MsQ)

{
case WM ERASEBKGND: { break; }
/1 refresh the i nage upon scrolling
case WM HSCROLL:
case WM VSCROLL:
I nval i dat eRect (Cl i ent Handl e, NULL, true);
br eak;
}
}

/1 Then call the original WhdProc() for the other nessages
if(OiginaldientWwdProc !'= 0)
{

Message. Resul t
= Cal | WndowProc(reinterpret_cast <FARPROC>(Ori gi nal d i ent WhidProc),
C i ent Handl e,
Message. Msg,
Message. WPar am
Message. LPar anj ;
}
}

/1 Cose all child w ndows
void _ fastcall TParent Form : FornC ose(TObj ect *Sender,
TC oseAction &Acti on)



Cl oseAl | Chi | dW ndows() ;

/1 Reset the original WhdProc() for the client w ndow
Set W ndowLong( d i ent Handl e,
GW._WNDPRCC,
reinterpret_cast<LONG(Original dientWdProc));

Oiginal dientWdProc = 0;
FreeCbj ect | nst ance( Newd i ent WAdPr oc) ;

}

/1 1ntercept WM ERASEBKGROUND nessages to the formitself and ignore
/1 them since we are going to handle the painting nanual ly ourselves
void _ fastcall TParent Form : WWEr aseBkgnd( TWVEr aseBkgnd& Message)

{
Message. Result = true; // W didn't erase the background but we tell Wndows we did
}
/1 These functions that follow are for general MD features such as closing
/1 all child wi ndows

void _ fastcall TParentForm: C oseAll Chil dW ndows()

/1 Back-to-front because MDI ChildCount will be decrenented by one each tine
for(int i=MD ChildCount-1; i>=0; --i)

MDI Chi | dren[i]->Cl ose();
}
}

void _ fastcall TParentForm : Openl nageActi onExecut e( TObj ect *Sender)
i f (OpenPi ctureDi al ogl- >Execute())
{

Ansi String Extension = ExtractFi | eExt (QpenPi ct urebi al ogl->Fi | eNane) ;

if( Extension == ".bnp" )
{
Application->CreateForm (__classid(TImageChil dForm), &l nageChil dForm;
| mageChi | dFor m >l mage- >Pi ct ur e- >Bi t map- >LoadFr onti | e( OpenPi ct ur eDi al ogl->Fi | eNan®e) ;
| mageChi | dForm >W dt h = | nageChi | dFor m >l mage- >Pi ct ur e- >W dt h;
I mageChi | dFor m >Hei ght = | nageChi | dFor m >l nage- >Pi ct ur e- >Hei ght ;
| mageChi | dForm >Capti on = OpenPi ctureDi al ogl->Fi | eNaneg;
I mageChi | dFor m >Show() ;

if( Extension == ".ico"

|| Extension == ".wnf"

|| Extension == ".enf"

|| Extension == ".jpg"

|| Extension == ".jpeg" )
{

Appl i cation->CreateForm (__classid(TImageChil dForm), &l nageChil dForm;

| mageChi | dFor m >l mage- >Pi ct ur e- >LoadFr onFi | e( OpenPi ct ur eDi al ogl->Fi | eNan®e) ;
| mageChi | dForm >W dt h = | nageChi | dFor m >l nmage- >Pi ct ur e- >W dt h;

I mageChi | dFor m >Hei ght = | nageChi | dFor m >l nage- >Pi ct ur e- >Hei ght ;

| mageChi | dForm >Capti on = OpenPi ctureDi al ogl->Fi | eNaneg;

I mageChi | dFor m >Show() ;

void _ fastcall TParentForm: C oseAl |l Acti onExecut e( TObj ect *Sender)

Cl oseAl | Chi | dW ndows() ;
}



void _ fastcall TParentForm: ExitActi onExecute(TObject *Sender)

C ose();



// Vahe Karam an -
/1 Filenane: ParentUnit.h

#i f ndef ParentUnitH
#define ParentUnitH

#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

cl ass TParent Form :

CS 519 -

Conput er Vi sion

- Project 1 - Dr. Lee

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<C asses. hpp>
<Control s. hpp>
<StdCtrls. hpp>
<For ns. hpp>
<Menus. hpp>
<ExtCtrls. hpp>
<G aphi cs. hpp>
<Di al ogs. hpp>
<Ext DI gs. hpp>
<Act nLi st . hpp>
<I ngLi st . hpp>
<St dAct ns. hpp>

public TForm

{
__published: // |DE-managed Conponents

TMai nMe
ThMenul t
ThMenul t
ThMenul t
ThMenul t
ThMenul t
ThMenul t
ThMenul t

nu *Mai nMenul;
em *Fi |l el;

em *Exit1;

em *W ndowl;

em *Til eHorizontal Iyl
em*TileVerticallyl

em *Cascadel;
em *N2;

TOpenPi ct ureDi al og *QpenPi ct urebDi al ogl
TSavePi ctureDi al og *SavePi ct ureDi al ogl
TCol or Di al og *Col or Di al ogl
TMenul tem *ArrangeM ni m zedW ndows1,;

Tl magelLi st

TActi on

TW ndowTi | eHor i zont a

TW ndowTi | eVertica

*Acti onLi st | mageli st ;
Li st *Acti onLi st 1;

*W ndowTi | eHori zont al 1
*W ndowTi | eVertical 1

TW ndowCascade *W ndowCascadel
TW ndowAr r ange *W ndowAr r angel

TOpenDi al og *OpenDi al ogl

TMenul t
TActi on
TActi on
TActi on
TActi on
TActi on
TActi on
TActi on

em *Openl magel;
*OpenActi on;

*Openl mageActi on

*(Cl oseActi on;

*Cl oseAl | Acti on;

*EXit Acti on;
*SaveActi on;
*SaveAsAct i on;

void _ fastcal
void _ fastcal
void _ fastcal
void _ fastcal

private: [/ User

/
/

B
/ W ndow Procedure Functions and Variables --------------t

For nCl ose( TOhj ect *Sender, TCd oseAction &Action);
Openl mageAct i onExecut e( TObj ect *Sender) ;

Cl oseAl | Acti onExecut e( TObj ect *Sender);

Exi t Acti onExecut e( TOhj ect *Sender) ;

decl arati ons

voi d* Original CientWdProc;
voi d* Newd i ent WhdPr oc;

void _ fastcal
void _ fastcal

public: /1 User

C i ent WhdPr oc( TMessage& Message) ;
WVEr aseBkgnd( TWVEr aseBkgnd& Message) ;

decl arati ons



__fastcall TParent For n( TConponent* Owner);

/1 NMESSAGE_MAP for WV ERASEBKGND

BEG N_MESSAGE_NAP

VCL_MESSAGE HANDLER(WWM ERASEBKGND, TWWEr aseBkgnd, WVEr aseBkgnd)
END_MESSAGE_MAP( TFor m)

/1 General NDI Hel per Functions
void _ fastcall C oseAll Chil dW ndows();

#endi f



I e R T R T P /1
#i ncl ude <vcl . h>
#pragma hdr st op

#i ncl ude "Text ChildUnit.h"
#i ncl ude "Parent Unit.h"

#pragma package(smart _init)
#pragma resource "*.df ni
TText Chi | dFor m * Text Chi | dFor m

I e R T R T P /1
__fastcall TText Chil dForm : TText Chi | dFor m( TConponent * Oaner)
TFor n( Oaner)

{
}
I R e T R T R I
void _ fastcall TTextChildForm:C oseld ick(TObject *Sender)

C ose();
I R e T R T R /1

void _ fastcall TText ChildForm : FornCl ose( TChj ect *Sender,
TC oseAction &Acti on)

Action = caFree;

void _ fastcall TTextChildForm: Saveld ick(TCbject *Sender)

Ri chEdi t 1- >Li nes- >SaveToFi | e( Caption);
;/ ------------------------------------------------------------------------------------------ 11
void _ fastcall TTextChildForm: SaveAll1d ick(TObject *Sender)

i f(SaveDi al ogl- >Execute())

{ Ansi String Extension = ExtractFi|l eExt (SaveDi al ogl->Fi | eNane) ;

if(Extension == ".rtf") R chEdit1->PlainText = fal se
el se RichEdit1l->PlainText = true;

Ri chEdi t 1- >Li nes- >SaveToFi | e( SaveDi al ogl->Fi | eNane) ;
Caption = SaveDi al ogl->Fi | eNane;



#i fndef Text ChildUnitH
#define Text ChildUnitH
I e R T R T P
#i ncl ude <C asses. hpp>
#i ncl ude <Controls. hpp>
#i nclude <StdCtrls. hpp>
#i ncl ude <Forns. hpp>

#i ncl ude <Menus. hpp>

#i ncl ude <ActnLi st. hpp>
#i ncl ude <Conttrls. hpp>
#i ncl ude <I ngLi st. hpp>
#i ncl ude <StdActns. hpp>
#i ncl ude <Di al ogs. hpp>

class TText ChildForm: public TForm

{
__published: // |DE-managed Conponents
TMai nMenu * Mai nMenul
TMenultem *Fi | el;
TMenul t em * Openl,;
TMenul tem *N2;
TMenul tem *Cl osel;
TMenultem *Cl oseAl | 1
TMenul t em * N3;
TMenul tem *Exi t 1;
TRi chEdit *Ri chEdit1;
TMenultem *Edi t 1;
TActionLi st *ActionList1;
Tl magelLi st *1 magelLi st 1;
TMenul tem *Cut 1;
TMenul tem *Copy1l
TMenul t em * Past el,
TMenultem *Sel ect Al | 1
TMenul t em *Del et el;
TEditCut *EditCutl
TEdi t Copy *Edi t Copyl,;
TEdi t Past e *Edit Past el;
TEdi t Sel ect All *Edit Sel ect All 1;
TEdi t Del ete *EditDel etel
TMenul t em *Undol;
TMenul t em * N4,
TEdi t Undo *Edi t Undol
TMenul t em *Savel;
TMenul t em *SaveAl | 1;
TMenul t em * N5;
TMenul t em * Openl nagel;
TSaveDi al og *SaveDi al ogl
void _ fastcall Coseldick(TObject *Sender);
void _ fastcall FornCl ose(TOhject *Sender, TC oseAction &Action);
void _ fastcall Saveldick(TCbject *Sender);
void _ fastcall SaveAll1d ick(TCObject *Sender);
private: [/ User declarations
public: /1 User declarations
__fastcall TText Chil dFor m( TConponent* Oaner);



/1 Vahe Karami an - CS 519 - Conputer Vision - Project 1 - Dr. Lee
/1 Filenanme: Topol ogi cal Vi ew. cpp

#i ncl ude <vcl . h>
#pragma hdr st op

#i ncl ude "Topol ogi cal Vi ew. h"
#i nclude "I nageChil dUnit.h"

[ ] = = m e e e e e e e e iiiieaiioio..

#pragma package(smart _init)
#pragma resource "*.df ni
Tf r mMTopol ogi cal Vi ew *frmlopol ogi cal Vi ew,

I e T L
__fastcall Tfrmlopol ogi cal Vi ew. : Tf r mMTopol ogi cal Vi e TConponent * Oaner)
TFor n( Oaner)
{
t hi s->Capti on = "Topol ogi cal View
this->Wdth = 600;

t hi s- >Hei ght = 600;
t hi s->Col or = cl Wite;

t opol ogyl mage->Wdth = this->Wdt h;
t opol ogyl nage- >Hei ght = thi s->Hei ght;

void _ fastcall Tfrniropol ogi cal Vi ew. : For nCl ose( TObj ect *Sender,
TC oseAction &Acti on)

Action = caFree;

}

void _ fastcall Tfrniropol ogi cal View: : | nmage( BYTE | nageDat a[ 256] [ 256] ,
int width, int height )
{

for( int x=0; x<256; x++ )
for( int y=0; y<256; y++ )
Data[ x][y] = I mageData[x][y];

int u
int v
int a,

= 0;
= 0;
b;
for( b=0; b<height; b++)

for( a=0; a<width; a++)

{
u=a+05*Hbo
v = Data[a][b] + 0.5 * b
if( v >this->Wdth )
this->Wdth = v;
if( u>this->Height )
t hi s- >Hei ght = u;
}
}
u = 0;
v = 0;

for( b=height-1; b>=0; b-- )

for( a=width-1; a>=0; a-- )
{
u
v

a+ 1.5 * b;
Data[a][b] + 1.5 * b;

t opol ogyl nage- >Canvas->Pi xel s[u][v] = RGB( Data[a][b], Data[a][b],

Datala][b] );



