


if{hBitmap = NULL)
AfxThrowArchiveException (CArchiveException::badIndex);

m_bitmap.Attach (hBitmap);
// TODO: add loading code here
}
}
U T T I TETTTTTT T T 1010
/! CFT AlgorithmDoc diagnostics

#ifdef _DEBUG
void CFTAlgorithmDoc::AssertValid() const

{
CDocument::AssertValid();
}
void CFTAlgorithmDoc::Dump(CDumpContext& dc) const
{

CDocument::Dump(dc);
}
#endif /_DEBUG

T T T T LT T
// CFT AlgorithmDoc commands

BOOL CFTAlgorithmDoc::OnOpenDocument(LPCTSTR IpszPathName)

{
if{'(CDocument::OnOpenDocument (lpszPathName)))

{
POSITION pos = GetFirstViewPosition();
CView* pView = GetNextView (pos);
pView->OnlnitialUpdate();
return FALSE;
}
return TRUE;
}
void CFTAlgorithmDoc::DeleteContents()
{
if{(HBITMAP) m_bitmap != NULL)
m_bitmap.DeleteObject();
CDocument::DeleteContents();
}
CBitmap* CFTAlgorithmDoc::GetBitmap()
{
return ((HBITMAP) m_bitmap = NULL) ? NULL : &m_bitmap;
}
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// FTAlgorithmView.h : interface of the CFTAlgorithmView
//class

it
T i

#if !defined(AFX_FTALGORITHMVIEW_H__ 4517CFEC_B742_11D4_A34F_0000C0825656__INC LUDED_)
#define AFX_FTALGORITHMVIEW_H_ 451 7CFEC_B742_11D4_A34F_0000C0825656__INCLUDED_

#if _MSC_VER >= 1000
#pragma once
#endif // _MSC_VER >= 1000

class CFT AlgorithmView : public CView

{
protected: // create from serialization only
CFTAlgorithmView();
DECLARE_DYNCREATE(CFTAIlgorithmView)
// Anributes
public:
CFTAlgorithmDoc* GetDocumeni();
/I Operations
public:
CString Timel;
CTime startTime;
CTime endTime;
CTimeSpan elapsed Time;
CString Message;
int Width_Bytes;
int Width;
int Height;
int BitsPerPixel;
BYTE* Buffer;
int* BitBuffer;
float* BitBufferF;
int ImageWidthPixel;
int [mageHightPixel;
int Wlow;
int WHigh;
FILE* stream;
int* Id;
int Totld;
char fname{300];
char WFname[300];
int begin;
float DMError;
float DCError;
int DMElter;
int DCElter,
int DMRecog;
int DCRecog;
int DTChar;
Vi void ReadTextFile{void);
void Readlmage(void);
Vi void GetCharacterArea(void);
void DisplayTheCharacter(CDC*);
void ConverBitToByte(int,int):
void Storelmagelnfo(int .int ,int, CString);
void Readlmagelnfo(void);
int RWweight(int*,int,int);
// Overrides

/1 ClassWizard generated virtual function overrides
/1{{AFX_VIRTUAL(CFTAlgorithmView)
public:

174



virtual void OnDraw(CDC* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
protected:

/I}}AFX_VIRTUAL

// Implementation
public:
virtual ~CFTAlgorithmView();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

protected:

// Generated message map functions
protected:
1 {{ AFX_MSG(CFTAlgorithmView)
afx_msg void OnFta();
afx_msg void OnlSave();
afx_msg void OnBpa();
afx_msg void OnDra();
afx_msg void OnExtractData();
11} YAFX_MSG
DECLARE_MESSAGE_MAP()
I3
#ifndef _DEBUG // debug version in FTAlgorithmView.cpp
inline CFTAlgorithmDoc* CFTAlgorithmView::GetDocument()
{ return (CFT AlgorithmDoc*)m_pDocument; }
#endif
T LT

HT{{AFX_INSERT_LOCATION})
/I Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // Idefined(AFX_FTALGORITHMVIEW_H__4517CFEC_B742_11D4_A34F_0000C0825656__INCLUDED_)
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// FTAlgorithmView.cpp : implementation of the
//ICFTAlgorithmView class

#include "stdafx.h”
#include "FTAlgorithm h"

#include "FT AlgorithmDoc.h"
#include "FTAlgorithmView.h"
#include "FTADIg2.h"
#include "FTADIg.h"

#include "FastTA.h"

#include "Bmplmfo.h"
#include "Delta.h”

#include "ImageTextInfo.h"
#include "Extractlmagelnfo.h”

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[]=__FILE_ ;
#endif

T
/f CFTAlgorithmView

IMPLEMENT_DYNCREATE(CFTAlgorithmView, CView)

BEGIN_MESSAGE_MAP(CFTAlgorithmView, CView)
IH{{AFX_MSG_MAP(CFTAlgorithmView)
ON_COMMANIXID_FTA, OnFta)
ON_COMMAND(ID_ISave, OnlISave)
ON_COMMAND(ID_BPA, OnBpa)
ON_COMMANID(ID_DTA, OnDta)
ON_COMMANIXID_ExtractData, OnExtractData)
11} }AFX_MSG_MAP

END_MESSAGE_MAP()

T i
// CFTAlgorithmView construction/destruction

CFTAlgorithmView::CFT AlgorithmView()
{

begin=-1;

DMError=99999.0;

DCError=99999.0;

DMElter=0;

DCElter=0;

DMRecog=0;

DCRecog=0;

DTChar=0;

// TODO: add construction code here

}

CFTAlgorithmView::~CFTAlgorithmView()
{
}

BOOL CFTAlgorithmView::PreCreateWindow(CREATESTRUCT& cs)

/ TODO: Modify the Window class or styles here by modifying
// the CREATESTRUCT cs

return CView::PreCreateWindow(cs);
}

T T TN LT TN LT
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// CFTAlgorithm View drawing

void CFTAlgorithmView::OnDraw(CDC* pDC)

{ CFTAlgorithmDoc* pDoc = GetDocument();
ASSERT_VALIIXpDoc);
CBitmap* pBitmap = pDoc->GetBitmap();
i{f(pBitmap !=NULL)

DIBSECTION ds;
pBitmap->GetObject(sizeoff DIBSECTION), &ds);

CDC memDC;
memDC.CreateCompatibleDC (pDC);
CBitmap* pOldBitmap= memDC.SelectObject(pBitmap);

pDC->StretchBIt(0,0,200,300, &memDC,
0,0,ds.dsBm.bmWidth, ds.dsBm.bmHeight, SRCCOPYY);

memDC.SelectObject(pOldBitmap);

}

T T
/1 CFTAlgorithmView diagnostics

#ifdef _DEBUG
void CFTAlgorithmView::AssertValid() const

CView::AssentValid();
}

void CFTAlgorithmView::Dump(CDumpContext& dc) const
{

}
CFTAlgorithmDoc* CFTAlgorithmView::GetDocument() // non-debug version is iniine

CView::Dump(dc);

ASSERT(m_pDocumemélsKindOf(RUNTIME_CLASS(CFI'AlgorillunDoc)));
return (CFTAlgorithmDoc*)m_pDocument;

}
#endif //_DEBUG

e i
/f CFTAlgorithmView message handlers

/! *

void CFTAlgorithmView::OniSave()

EEREEX TR SRS EhEKBKKEE KK

CClientDC aDC(this);
ReadImage();
DisplayTheCharacter(&aDC);

void CFTAlgorithmView::ReadImage()

{
Bmpimfo bmpinfoDlg;
if{lbmpInfoDig. DoModal(}=IDOK)
{

int WthPixel, HhtPixel,Idd;
CString filename;

DWORD length;

DWORD Image_Length;
HhtPixel=bmplnfoDlg.m_[Height;
WthPixel=bmpInfoDlg.m_IWidth;
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}

Idd=bmpInfoDlg.m_Id;
filename=bmpIanfoDlg.m_FileName;

CFTAlgorithmDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

CBitmap* pBitmap = pDoc->GetBitmap ();
if (pBitmap '= NULL)
{

DIBSECTION ds;
pBitmap->GetObject (sizeof (DIBSECTION), &ds):

Width_Bytes=ds.dsBm.bmWidth;
Width_Bytes=Width_Bytes/8;
if{(ds.dsBm.bmWidth%8)!=0) Width_Byies+=l;
if{(Width_Bytes%2)!=0) Width_Bytes+=1;
Height=ds.dsBm.bmHeight;
BitsPerPixel=ds.dsBm.bmBitsPixel;
length=ds.dsBm.bmWidthBytes*ds.dsBm.bmHeight;
Width=Width_Bytes;

if{(Buffer= new BYTE[length]) '=0)

{

[mage_Length=(pBitmap->GetBitmapBits(length, Buffer));

if{(BitBuffer= new intf WihPixel*HhtPixel]) {=0)

{
ConverBitToByte(HhtPixel, WthPixel):
StorelmageInfo(HhtPixel, WthPixel,Idd, filename);
delete[] BitBuffer;

}
delete[] Buffer;

void CFTAlgorithmView::DisplayTheCharacter(CDC* pDC)
{

void CFTAlgorithmView::ConverBitToByte(int HhtPixel,int WthPixel)

{

int i,j,k,m=0,row;
BYTE Data,Bt;

m=0;
for(i=0;i<Height;i++)
{

row=0;
for(j=0;j<Width;j++)
{

Data=Buffer{i*Width+j];
Bt=128;
for(k=0;k<8;k++)

if(Data & Bt)
BitBuffer{m}=-1;
else
BitBuffer{m]=1;
m+;
B=Bt>>];
row++;
iflrow=—=WthPixel)
{
row=-1;

break;
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iflrow=—-1)

break;

void CFTAlgorithmView::StorelmageInfo(int HhtPixel,int WthPixel,int Idd,CString filename)
{

int i,j,TotCh,W,H, len;

long int Tot;

Tor=0;
TotCh=0;

strepy(fname, filename);
len=strlen(fname);
if{{(fname[len4]="7)
{

Message.Format("File name ®4s’ is not has extension”,fname);
AfxMessageBox(Message MB_OK);
return;

}

fname{len-3]=1",
fname{len-2]=1"
fname(len-1]=1"

if{(stream=fopen(fname,"r")))
{
fscanf{stream,"%d",&TotCh);
fscanf{stream,"%d",&H);
fscanf{stream,"%d",&W);
fclose(stream);
if('{(H=HhtPixel && W=—WthPixel))
{
Message.Format("Image dimension does not match");
AfxMessageBox(Message, MB_QK);
return;

v

H

}

Tot = TotCh* HhtPixel*WthPixel;
Tot+= HhtPixel*WthPixel;
TotCh++;
if{stream=fopen(fname,"w"))

{

fprintf{stream,"%d %d %d \n", TotCh,HhtPixel, WthPixel);
fclose(stream);
}
if{stream=fopen(filename,"a"))
{
fprintf{stream, "\n%d\n ",Idd);
for(i=0;i<HhtPixel;i++)
{
for(j=0;j<WthPixel;j++)
{
fprintf{stream,"%d “,BitBuffer{i* WthPixel+j]);
}
fprintf{stream,\n");
}

fclose(stream);

}
void CFTAlgorithmView::Readlmagelnfo()

{
int i,j, TotCh,W H,len,plindexId,indexB;
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float pF;
char temp[300];
long int Tot;

Tot=0;

TotCh=0;
strepy(temp,fname);
len=strlen(fname);
if{!(fname(len4]="")
{

Message.Format("File name %s’ is not has extension”,fname);
AfxMessageBox(Message,MB_OK);
return;

}

fname{len-31=1"
fnamef{len-2]=1"
fname{len-1]=1"
if{(stream=fopen(fname,"r")))
{

fscanfistream "%d", & TotCh);
fscanf{stream,"%d",&H);
fscanf{stream,"%d", & W);
ImageWidthPixel=W;
ImageHightPixel=H,
fclose(stream);

Message.Format("File %s not found”,fname);
AfxMessageBox(Message, MB_OK);
return;

}

Totld=TotChy//Tot/(W*H);
Tot=TotCh*(W*H);//TotCh * W * H;
if(!{(Id= new int{Totld]))

{

Message.Format("Memory allocation probiem™);
AfxMessageBox(Message, MB_OK);
return;

}

if{!(BitBufferF= new float{Tot]))

{

Message.Format("Memory allocation problem™);
AfxMessageBox(Message MB_OK);

return;
)
strepy(fhame,temp);
if{stream=fopen(fname,"r"))
{
indexId=0;
indexB=0;
rewind(stream);
for(i=0;i<Totld;i++)
{
fscanf{stream."%d",&pl);
I[d[indexId++]}=pI;
for(j=0;j<(W*H);j++)
{
fscanfl{stream,"%f ", &pF);
BitBufferF[indexB++]=pF;
}
}
fclose(streamy);
}
}
int CFTAlgorithmView::RWweight(int* w,int length,int RW)
{
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int i,pv;

length*=length;
i RW==0)
{
if{stream=fopen(WFname, "w"))
{
fprintf{stream,"%d ".length);
for(i=0;i<length;i++)
{
fprintf{stream,"%d ", wfi]);
}
fclose(streamy);
}
else
{
Message. Format("File %s not found”, WFname);
AfxMessageBox(Message, MB_OK);
return 0;
}
}
else ifRW=1)
{
if{ stream=fopen(WFname,"r"))
rewind(stream);
fscanf{stream,"%d",&pv);
length=pv;
for(i=0.i<length;i++)
{
fscanf{stream,"%d",&pv);
wli}]=pv;
}
fclose(stream);
}
else
{
Message.Format("File %s not found", WFname);
AfxMessageBox(Message, MB_OK);
return 0;
}

}
else iffRW==2)
{

if{stream=fopen(WFname,"r"))

rewind(stream);
fscanf{stream,"%d",&pv);
length=pv;
}
else
{
Message.Format("File %s not found”, WFname):
AfxMessageBox(Message, MB_OK);
return 0;
}
}
else
{
Message.Format("RW flag not equal to 0, 1, or 2™);
AfxMessageBox(Message, MB_OK);
return 0;
}
return length;
}
/ . e
Fast Training Algorithm
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void CFTAlgorithmView::OnFta()
{

// TODO: Add your command handler code here
int 1,j,Ti;

float pF;

FILE* stream101;

FTADIg DlgTrainTest;
FTADIg2 DlgSWName;
CFTA FTAlg;

int [=4;

int NL{4];

CClientDC aDC(this);

if{ DlgTrainTest. DoModal(y==IDOK)

{
if{DigSWName.DoModal(y==[DOK)
{

NL[1}=17;

NL{2]=21;

NL[3]}=8;

strepy( WFname,DIgSWName.m_WName);

strepy(fname,DlgSWName.m_SName);

if( DlgTrainTest. m_Work==1)

{
Readlmagelnfo();
NL{0]=ImageWidthPixel*ImageHightPixel;

FTAlg.Trinlniy(L,NL, Totld, BitBufferF,Id);
for(i=1 j=0;i<L;i++)

J*=NL{i]*NL{[i-1];
ifi DigTrainTest.m_SWeight==0)

{
FTAlg.ReadWrite(0,j,"c:\\Nicholas\\Data\\Weight
Info\\InitiaIMI PWeight.txt");
if{stream101=fopen("c:\\Nicholas\\Data\\Weight
Info\\nitialMLP_R.txt","w™))
{
for(i=0;i<j;i++)
{
fprintf{stream101,"%f " FT Alg.R[i]);
fclose(stream101);
}
else
return;
}
else
{
FTAlg.ReadWrite(1 j,"c:\Nicholas\\Data\\ Weight
Info\\InitialMI PWeight.txt");
if{stream 10 1=fopen("c:\\Nicholas\\Data\\Weight Info\\InitialMLP_R.txt","r"))
{
for(i=0;i<j;i++)
fscanf{stream!01,"%f",&pF);
FTAlg.R[1]=pF;
fclose(stream101);
}
else
returmn;
}
i=0;
FTAlg.TotalE=99.0f;
FTAlg.TotalR=0;
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DCEmor=FTAlg.TotalE;
DCRecog=FTAlg.TotalR;
DTChar=FTAlg.M;
strepy(FTAlg. WFname, WFname);
stantTime = CTime::GetCurrentTime();
if{stream=fopen("c:\\Nicholas\\Data\\Error\Fast TrainError.txt"."w"))
{
FTAlg.stream99=stream;
FTAlg.Niter=FT Alg.M;
while((FTAlg. TotalE>0.001) && (FTAlg TotalR<FTAlg. M) && (i<50000))

FTAlg. FTATrain();
DCErmor=FT Alg.TotalE;
ifl DMError>DCError)
{
DMError=DCError;
DMElter=i;

}

DCElter=i;
DCRecog=FTAlg.TotalR;
ifi DMRecog<DCRecog)

DMRecog=DCRecog;
}
i++;
if{f FTAlg.Niter<1)
FTAlg Niter=FTAlg.M;
}
fclose(stream);
}
Ti=i;
for(i=1,j=0;i<L;i++)
J+=NLEP*NL[i-1];

endTime = CTime::GetCurrentTime();

elapsedTime = (endTime - startTime);

Timel =elapsedTime.Format( "Tctal days: %D, hours: %H, mins: %M, secs: %S" ):

Message.Format("Trining is completed - Recognition %d out of %d, E = %f, i= %d Total
time = %s",FTAlg. TotalR, FTAlg.M,FTAlg. TotalE,Ti, Timel);

AfxMessageBox(Message, MB_OK);

delete(] Id;

delete{] BitBufferF;

}
else if{ DlgTrainTest.m_Work==2)

Readlmagelnfo();
NL[0]=ImageWidthPixel*ImageHightPixel;
startTime = CTime::GetCurrentTime();
FTAlg Trainlnit(L NL,Totld, BitBufferF,Id);
for(i=1,j=0;i<L;i++)
J+r=NL{i]*NL[i-1];
FTAlg.ReadWrite(1 j, WFname);
FTAlg.Test();
endTime = CTime::GetCurrentTime();
elapsedTime = (endTime - startTime);
Timel =elapsedTime.Format( "Total days: %D, hours: %H, mins: %M, secs: %S" );
if{stream=fopen("c:\\Nicholas\\Data\\Error\\Fast TrainRecog.txt","w"™)}

fprintf{stream,"Tested character Recognized character result correct or
rejected or miss classified \n\n");

for(i=0;i<Totld;i++)
fprintf{stream,” %d
%d %d
\n",FTAlg.RecogResult{i*3],FTAlg.RecogResult[i*3+1],
FTAlg.RecogResult[i*3+2]);

fclose(stream);
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Message. Format("Testing is completed - Recognized character = %d. Recognition %d
out of %d, Total ime = %s",FTAlg.RecogResult[1],FT Alg.TowalR,

FTAlg. M, Timel);

AfMessageBox(Message, MB_OK);
deletef] Id;
delete[] BitBufferF;

}

else

{

}

void CFTAlgorithmView::OnBpa()
{

}
void CFTAlgorithmView::OnDta()
{

// TODO: Add your command handler code here
int i,j,Ti,TM=1;

FILE* stream101;

float pF;

FTADIg DigTrainTest;

FTADIg2 DigSWName;

CDelta DTAAlg;

CClientDC aDC(this);

int L=4;

int NL[4];

if{ DigTrainTest. DoModal(}==IDOK)
{

if{DlgS WName. DoModal(}=IDOK)
{
NL[1}=17;
NL{2}=21;
NL{3]=§;
strecpy(WFname,DlgS WNarne.m_WName);
strepy(fname,DIgSWName.m_SName);
if{ DigTrainTest.m_Work==1)
{
Readlmageinfo();
NL[0}=ImageWidthPixel*ImageHightPixel;
stantTime = CTime::GetCurrentTime();
DTAAlg. Initial(Totld,L,BitBufferF,Id,NL);
for(i=1 j=0;i<L;i++)
JjH=NL[i]*NL{i-1];
if{DigTrainTest.m_SWeight—1)
{

if{ stream10 1 =fopen("c:\\Nicholas\\Data\\Weight
Info\InitiaIML PWeight.txt","t™)}

{
for(i=0;i<j;1++)
{
fscanf{stream!01,"%f",&pF);
DTAAlg.x[i]=pF;
fclose(stream101);
}
else
{
retum;
}
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if{stream=fopen("c:\Nicholas\\Data\Error\\ReltaError.txt","w"™))

i=0;
DTAAIg.TotalE=99.0f;
DTAAlg. TRecogn=0;
DCEmor=DTAAlg. TotalE;
DCRecog=DTAAlg. TRecogn;
DTChar=DTAAlg.M;
while((DTAAIg. TotalE>0.001) && (i<5000) &&
(DTAAIlg. TRecogn<DTAAlg M))
{
DTAAIlg. Train();
fprintf{stream,"%d %d %f
\n",i, DTAAIlg. TRecogn,DTA Alg. TotalE);
DCErmor=DTAAlg.TotalE;
if{ DMError>DCError)
{
DMError=DCError;
DMElter=i;
}
DCElter=i;
DCRecog=DTAAlg. TRecogn:
il DMRecog<DCRecog)
{
DMRecog=DCRecog;
i+
}
fclose(stream);

}

Ti=i;

for(i=1 j=0;i<L;i++)
J*=NL{i]*NL[i-1];

DTAAlg.ReadWrite(0,j, WFname);

endTime = CTime::GetCurrentTime();

elapsedTime = (endTime - startTime);

Timel =elapsedTime.Format( "Total days: %D, hours: %H, mins: %M, secs: %S" );

Message.Format("Trining is completed - Recognition %d out of %d, E = %f, i= %d,
Total Time = %s",DTAAlg TRecogn,DTAAIg.M,DTAAlg. TotalE,Ti, Timel );

AfxMessageBox(Message, MB_OK);

delete{] Id;

delete{] BitBufferF;

}
else if{ DigTrainTest.m_Work=2)
{

ReadImagelnfo();
NL{0}=ImageWidthPixel*ImageHightPixel;
startTime = CTime::GetCurrentTime();
DTAAIg.Initial( Totld, L, BitBufferF,Id NL);
for(i=1 j=0;i<L;i++)

J+=NL{{]*NL[i-1];
DTAAIg ReadWrite(1,j, WFname);
DTAAIlg.TotalE=DTA Alg.fdelta();
endTime = CTime::GetCurrentTime();
elapsedTime = (endTime - startTime);
Timel =elapsedTime.Format( "Total days: %D, hours: %H, mins: %M, secs: %S" );
if(summ=fopen("c:\\Nicholas\\Da!a\\Emr\\DeltaRecog.D(t","w"))
{

fprintf{stream, "Tested character Recognized character result correct or
rejected or miss classified \n\n");
for(i=0;i<Totld;i++)

fprintf{stream,"” %d
%d %d
\n",DTAAlg.RecogResult[i*3], DTAAlg.RecogResult{i*3+1],
DTAAIlg.RecogResult[i*3+2]);

H

fclose(stream);
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Message. Format("Testing is completed - Recognized character %d. Recognition %d out
of %d, E = %f, Total Time = %s".DTAAlg.RecogResult[1],
DTAAIg TRecogn, DTAAIg. M, DTAAIg. TotalE, Timel );
AfxMessageBox(Message, MB_OK);
delete(] Id;
delete[] BitBufferF;

}

void CFTAlgorithmView::OnExtractData()

{
// TODO: Add your command handler code here
BYTE temp;

1 BitBuffer
ImageTextinfo ImgDlg;
CExtractimagelnfo Elnfo;

if{lmgDlg.DoModal(}=IDOK)
{

DWORD length;
DWORD Image_Length;

CFTAlgorithmDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

CBitmap* pBitmap = pDoc->GetBitmap ();
if (pBitmap '= NULL)
{

DIBSECTION ds;
pBitmap->GetObject (sizeof (DIBSECTION), &ds);

Width_Bytes=ds.dsBm.bmWidth;
Width_Bytes=Width_Bytes/8;
if{(ds.dsBm.bmWidth%8)!=0) Width_Bytes+=1;
if((Width_Bytes%2)!=0) Width _Bytes+=1;

Height=ds.dsBm.bmHeight;
BitsPerPixel=ds.dsBm.bmBitsPixel;
length=ds.dsBm.bmWidthBytes*ds.dsBm.bmHeight;
Width=Width_Bytes;

//BYTE An 8-bit integer that is not signed.
if{(Buffer= new BYTE[length]) '=0)
{

Image_Length=(pBitmap->GetBitmapBits(length,Buffer));
temp=255;
for(DWORD k=0;k<length;k++)

Buffer{k]=Buffer{k] ~ temp;

}

Einfo.Injtial(Buffer, Width_Bytes, Width,Height,length,
ImgDlg.m_StoreFName,ImgDlg.m_TextFile);

Einfo.ReadTextFile();

Elnfo.Readlmage();

delete{] Buffer;
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// ImageTextInfo.h : header file

#if |defined(AFX_IMAGETEXTINFO_H__2CDDS8E0_BES9_11D4_80AA_F26EABE46405__INCLUDED_)
#define AFX_IMAGETEXTINFO_H_ 2CDD88EO_BE89_11D4_80AA_F26EABE46405_ INCLUDED_

#if _MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// ImageTextInfo.h : header file
/"

i
// ImageTextInfo dialog

class ImageTextlnfo : public CDialog

// Construction
public:
ImageTextInfo(CWnd* pParent = NULL); // standard constructor

// Dialog Data
/1 {{AFX_DATA(ImageTextInfo)
enum { [DD = IDD_DIALOGH4 };
CString m_StoreFName;
CString m_TextFile;
/1}}AFX_DATA

// Overrides
// ClassWizard generated virtual function overrides
11 {{ AFX_VIRTUAL(ImageTextInfo)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/1YYAFX_VIRTUAL

// Implementation
protected:

// Generated message map functions
/1 {{ AFX_MSG(ImageTextInfo)
// NOTE: the ClassWizard will add member functions here

/}}AFX_MSG
DECLARE_MESSAGE_MAP(}

b

/1 {{AFX_INSERT_LOCATION}}
/I Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // !defined(AFX_IMAGETEXTINFO_H__2CDDS88EO_BES9_11D4_80AA_F26EABE46405__INCLUDED_)
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/ ImageTextInfo.cpp : implementation file

#include "stdafx h"
#include "FT Algorithm.h"”
#include "ImageTextInfo.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE{}=_ FILE
#endif

I T T
// ImageTextInfo dialog

ImageTextInfo::ImageTextInfo(CWnd* pParent /*=NULL*/)
: CDialog(ImageTextinfo::IDD, pParent)

{

/1 {{AFX_DATA_INIT(ImageTextInfo)

Vi m_StoreFName = _T("c:\\Nicholas\\Data\\Image Info\\Mathy.txt");
m_StoreFName = _T("c:\\Nicholas\\Training Set\T21.xt"):
m_TextFile = _T("c:\\icholas\Training Set\T1.txt");

/1Y AFX_DATA_INIT

void ImageTextInfo::DoDataExchange(CDataExchange* pDX)
{
CDialog::DoDataExchange(pDX);
/1{{AFX_DATA_MAP(ImageTextInfo)
DDX_Text(pDX, IDC_SResult, m_StoreFName);
DDX_Texy(pDX, IDC_TFile, m_TextFile);
//}}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(ImageTextinfo, CDialog)
11 {{ AFX_MSG_MAP(ImageTextInfo)
/I NOTE: the ClassWizard will add message map macros here
1} yAFX_MSG_MAP
END_MESSAGE_MAP()

i gy
// ImageTextInfo message handlers

188



// FTADIg.h : header file

#if !defined(AFX_FTADLG_H_ 25C3C380_B745_11D4_A34F_0000C0825656__INCLUDED_)
#define AFX_FTADLG_H__25C3C380_B745_11D4_A34F_0000C0825656_ INCLUDED_

#if _MSC_VER >= 1000
#pragma once

#endif / _MSC_VER >= 1000
// FTADIg.h : header file

/"

T T
// FTADIg dialog

class FTADIg : public CDialog
{
// Construction
public:
int m_Work;
int m_PWeight;
int m_SWeight;
FTADIg(CWnd* pParent = NULL); / standard constructor

// Dialog Data
I{{AFX_DATA(FTADIg)
enum { IDD = [DD_DIALOGI };
// NOTE: the ClassWizard will add data members here
/}}AFX_DATA

/1 Qverrides
/f ClassWizard generated virtual function overrides
/1{{AFX_VIRTUAL(FTADIg)
protected:
virtual void DoDataExchange(CDataExchange* pDX); / DDX/DDV support
1y} AFX_VIRTUAL

// Implementation
protected:

/ Generated message map functions
{{AFX_MSG(FTADIg)
afx_msg void OnTest();
afx_msg void OnTrain();
afx_msg void OnPWeights();
afx_msg void OnSWeights();
1} }AFX_MSG
DECLARE_MESSAGE_MAP()

5

H{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // !defined(AFX_FTADLG_H__25C3C380_B745_1 | D4_A34F_0000C0825656__INCLUDED_)
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// FTADIg.cpp : implementation file
//

#include "stdafx.h"
#include "FTAlgorithm.h"
#include "FTADIg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[]=__FILE_ ;
#endif

U T LT LT L
/I FTADIg dialog

FTADIg::FTADIg(CWnd* pParent /*=NULL*/)
: CDialog(FTADIg::IDD, pParent)
{

/1{{AFX_DATA_INIT(FTADIg)
// NOTE: the ClassWizard will add member initialization here
m_Work=0;
m_PWeight=0;
m_SWeight=0;
/1}}AFX_DATA_INIT

——

void FTADIg::DoDataExchange{CDataExchange* pDX)
{
CDialog::DoDataExchange(pDX);
1{{AFX_DATA_MAP(FTADIg)
// NOTE: the ClassWizard will add DDX and DDV calls here
/1}}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(FTADIg, CDialog)
HH{{AFX_MSG_MAP(FTADIg)
ON_BN_CLICKED(IDC_Test, OnTest)
ON_BN_CLICKED(IDC_Train, OnTrain)
ON_BN_CLICKED(IDC_PWeights, OnPWeights)
ON_BN_CLICKED{IDC_SWeights, OnSWeights)
/1}}AFX_MSG_MAP

END_MESSAGE_MAP()

W T LT LT T 0101000400017
/! FTADIg message handlers

void FTADIg::OnTest()

// TODO: Add your control notification handler code here
m_Work=2;

}
void FTADIg::OnTrain()

// TODO: Add your control notification handler code here
m_Work=1;

}
void FTADIg::OnPWeights()
/ TODO: Add your control notification handler code here

iflm_PWeight==0)
m_PWeight=1;

190



else
m_PWeight=0;

}
void FTADIg::OnSWeights()

// TODO: Add your control notification handler code here

iflm_SWeight==0)
m_SWeight=1;
else
m_SWeight=0;
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// FTADIg2.h : header file

#if !defined(AFX_FTADLG2_H__25C3C381_B745_1 1D4_A34F_0000C0825656___INCLUDED_)
#define AFX_FTADLG2_H__25C3C381_B745_1 1D4_A34F_0000C0825656__INCLUDED_

#if _MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// FTADIg2.h : header file

4

T L
// FTADIg2 dialog

class FTADIg2 : public CDialog

/1 Construction
public:
FTADIg2(CWnd* pParent = NULL); // standard constructor

/f Dialog Data
H{{AFX_DATA(FTADIg2)
enum { [DD = IDD_DIALOG?2 };
CSting m_SName;
CSting m_WName;
/I}}AFX_DATA

/f Overrides
/ ClassWizard generated virtual function overrides
/1 {{AFX_VIRTUAL(FTADIg2)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/1}YAFX_VIRTUAL

// Implementation
protected:

// Generated message map functions
IH{{AFX_MSG(FTADIg2)
/I NOTE: the ClassWizard will add member functions here
/1Y YAFX_MSG
DECLARE_MESSAGE_MAP()

b

/T{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // !defined(AFX_FTADLG2_H__25C3C381_B745_11 D4_A34F_0000C0825656__INCLUDED_)
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// FTADIg2.cpp : implementation file
1/

#include "stdafx.h”
#include "FT Algorithm.h"
#include "FTADIg2.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE{]=__FILE_ ;
#endif

T T T L
// FTADIg2 dialog

FTADIg2::FTADIg2(CWnd* pParent /*=NULL*/)
: CDialog(FTADIg2::IDD, pParent)
{

11 {{AFX_DATA_INIT(FTADIg2)

m_SName =_T("c:\\Nicholas\\Data\\Image Info\\Mathy.txt");
m_WName = _T("c:\\Nicholas\\Data\\Weight Info\MLPWeight.txt");
1} YAFX_DATA_INIT

void FTADIg2::DoDataExchange(CDataExchange* pDX)
{
CDialog::DoDataExchange(pDX);
1 {{AFX_DATA_MAP(FTADIg2)
DDX_Text(pDX, IDC_SName, m_SName);
DDX_Text(pDX, IDC_WName, m_WName);
/1}}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(FTADIg2, CDialog)
H{{AFX_MSG_MAP(FTADIg2)
// NOTE: the ClassWizard will add message map macros here
/1Y YAFX_MSG_MAP
END_MESSAGE_MAP()

i
/{ FTADlg2 message handlers
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// BmpImfo.h : header file

#if !defined(AFX_BMPIMFO_H__ 25C3C382_B745_11D4_A34F_0000C0825656__INCLUDED_)
#define AFX_BMPIMFO_H__25C3C382_B745_11D4_A34F_0000C0825656_ INCLUDED_

#f _MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// Bmplmfo.h : header file

7

LTI T TR I T L L0
// Bmplmfo dialog

class BmpImfo : public CDialog
{

/! Construction

public:
BmpImfo(CWnd* pParent = NULL); // standard constructor

// Dialog Data
/1 { {AFX_DATA(Bmplmfo)
enum { [DD = [DD_DIALOG3 };
int m_[Height;
CString m_FileName;
int m_I[Width;
int m_Id;
1yyAFX_DATA

// Overrides

/1 ClassWizard generated virtual function overrides
1{{AFX_VIRTUAL(BmpImfo)

protected:

virtual void DoDataExchange(CDataExchange® pDX); // DDX/DDV support
//}YAFX_VIRTUAL

// Implementation
protected:

/{ Generated message map functions

N {{AFX_MSG(BmpImfo)
/I NOTE: the ClassWizard will add member functions here

/1}} AFX_MSG
DECLARE_MESSAGE_MAP()

b

/1 {{AFX_INSERT_LOCATION}}
/ Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // 'defined(AFX_BMPIMFO_H__25C3C382_B745_11D4_A34F_0000C0825656_ INCLUDED_)

194



// Bmplmfo.cpp : implementation file

#include "stdafx.h”
#include "FTAlgorithm.h"
#include "BmpImfo.h"”

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[]=__FILE _:
#endif

R T T L
/ Bmplmfo dialog

Bmpimfo::BmpImfo(CWnd* pParent /*=NULL*/)
: CDialog(Bmplmfo::IDD, pParent)
{

T{{AFX_DATA_INIT(BmpImfo)

m_I[Height = 12;

m_FileName =_T("c:\\Nicholas\\Data\\Image Info\\Mathy.txt");
m_IWidth = 10;

m_[d=1;

11} }AFX_DATA_INIT

void BmpImfo::DoDataExchange(CDataExchange* pDX)

{
CDialog::DoDataExchange(pDX);
11{{AFX_DATA_MAP(Bmplmfo)
DDX_Text(pDX, IDC_IHeight, m_[Height);
DDX_Text(pDX, IDC_FName, m_FileName);
DDX_Texy(pDX, IDC_I[Width, m_IWidth);
DDX_Text(pDX, IDC_IId, m_Id);
/I}YAFX_DATA_MAP

BEGIN_MESSAGE_MAP(BmpImfo, CDialog)
/1{{AFX_MSG_MAP(Bmpimfo)
// NOTE: the ClassWizard will add message map macros here
/N YAFX_MSG_MAP
END_MESSAGE_MAP()

U i
// BmpImfo message handlers
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class CExtractimagelnfo

{ -
private:
public:
int Deleteindx;
CString Message;
FILE* stream;
FILE* streaml;
CExtractimagelnfo(void);
virtual ~CExtractImagelnfo(void);
void DeleteAll(void);
public:
int Width_Bytes;
int Height;
int Width;
int BitsPerPixel;
BYTE* Buffer;
int HLow;
int HHigh;
int Wlow;
int WHigh;
int* Extld;
int Totld;
char Storelnfo[300];
char ReadText[300];
char Storelnfoinf[300];
int TCh;
int T™W:
int TH;
void Readlmage(void);
void GetCharacterArea(void);
void DisplayTheCharacte(CDC*);
void CleanImage(void);
void ReadTextFile(void);
void Initial(BYTE®,int,int,int, DWORD,CString,CString);
void StoreTheCharacter(void);
void ResetSize(int,int, BYTE*);
void Moment(int,int, BYTE*);
IS
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#include "stdafx.h"”
#include "Extractimagelnfo.h"

#define OffsetH 550
#define OffsetW 25
#define Noise 2
#define LineSpace 5
#define CharSpace §
#define offsetCh 65
#define FWidth 20
#define FHeight 20
#define FeatWidth 7
#define FeatHeight |

/ichar* TextFileName="ABCD.txt";

int Globallnt;

CExtractImagelnfo::CExtractimagelnfo()

{
}

CExtractlmagelnfo::~CExtractimagelnfo()

{
}

void CExtractimagelnfo::Delete All()

{

/t

Deleteindx=0;

if{ Deleteindx=1)
{

delete{] Buffer;

}
else if{ Deleteindx=—2)
{

delete[] Buffer;
delete[] Extld;

}
else if{ Deleteindx==3)
{
delete[] NL;
delete{] x;
delete[] NS;
1
3
else if{ Deleteindx=—4)
{
delete[] NL;
delete[] x;
deletef] NS;
delete[] df;

}

else if{ Deleteindx=>5)

{
delete[] NL;
delete{] x;
delete[] NS;
delete{] df;
delete{] net;

}
else if{ Deleteindx==6)

{
delete[] NL;
deletef] x;
deletef] NS;
delete{] df;
delete[] net;
delete{] delta;
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else if{Deleteindx=—7)

{
delete{] NL;
deletef{] x;
delete{] NS;
delete[] df;
delete[] net;
delete[] delta;
delete{] y;

}

else if{ Deleteindx==8)

{
delete[] NL;
deletef] x;
delete[] NS;
deletef] df;
delete(] net;
deletef] delta;
delete[] v;
delete{] xp;

}

else if{ Deleteindx==9)

{
delete[] NL;
deletef] x;
delete{] NS;
deletef] df;
delete[] net;
deletef{] delta;
delete(] y;
deletef] xp;
delete{] d;

}

else if{ Deleteindx==10)

{
delete{] NL;
deletef] x;
delete[] NS;
delete{] df;
delete{] net:
delete[] delta;
delete{] y;
delete[] xp;
delete[] d;
delete{] RecogResult;

el

else

{

}
Deleteindx=0;
}

void CExtractImagelnfo::Initial( BYTE* Bu,int WB,int Wi, int He, DWORD len,CString pame! ,CString name2)
{
int Tot, H,W;
DeleteAll();
if{!(Buffer= new BYTE[len]))
{
Message.Format("CExtractImagelnfo - Memory allocation problem”);
AfxMessageBox(Message, MB_OK);
return;

&3

}

Deleteindx=1;
Width_Bytes=WB;
Width=Wi;

Height=He;
strepy(Storelnfo,namel );
strcpy(ReadText,name2);
strepy(Storelnfoinf,nametl);
for(DWORD i=0;i<len;i++)
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{

}

len=strien(Storelnfoinf);
if{!(Storeinfoinf[len4]="7)
{

Buffer{i]=Buli];

Message.Format("File name %s ' is not has extension”,Storelnfoinf);
AfxMessageBox(Message MB_OK);
return;

}

Storelnfoinf[len-3]=1%
Storelnfoinfflen-2]=1"%
Storelnfoinflen-1]=¥;

if{(stream=fopen(Storelnfoinf,"r")))
{
fscanf{stream,"%d" & Tot);
fscanf{stream,"%d",&H);
fscanf{stream,"%d",&W);
fclose(stream);
TCh=Tot;
TW=W;
TH=H;
if{Y{ W=FeatWidth && H=—FeatHeight))

Message.Format("Image dimension does not match™);
AfxMessageBox(Message, MB_OK);

TCh=0;

TW=0;

TH=0;

return;

}
void CExtractlmagelnfo::ReadImage()

{

//DWORD A 32-bit unsigned integer or the address of a segment and its associated offset.
int ij,k,m,fileE=0;

BYTE temp,var, Trial=0;

int BlackPixel,IsHigh=0,Find WidthLimit=0;

int EmptyLine IsEmptyLine;

stream="fopen(Storelnfo,"a"};

stream | =fopen(Storelnfoinf,"w");
if{stream == NULL)
fileE=1;
if{stream] == NULL)
iflfileE=0)
fclose(stream);
fileE=2;
)
if{fileE'=0)
{
iflfileE=1)
felose(streaml);
else;
return;
}

199



for(i=0;1<OffsetH;i++)

{ for(j=0;j<Width_Bytes;j++)
{ Buffer{i*Width_Bytes+j]=255;
}

f}'or(i=(Height-Oﬂ3ctH);i<Hcight;i++)

{ t{'or(j=0;j<WidLh_Byts;j~H-)

Buffer{i*Width_Bytes+j]=255;
}

}
for(i=OffsetH;1<(Height-OffsetH);i++)
{

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

Buffer{i*Width_Bytes+j]=255;
}

}
for(i=OffsetH;i<(Height-OffsetH);i++)
{
for(j=(Width_Bytes-OffsetW);j<Width_Bytes;j-~+)
{
Buffer{i*Width_Bytes+{]=255;

}
}
Cleanlmage();
Globalint=0;
for(i=OffsetH;i<(Height-OffsetH);i++)
{
j=OffsetW;
IsEmptyLine=1;
while(j<( Width_Bytes-OffsetW))
if{ sHigh==0)
{
if(Buffer{i*Width_Bytes+j] = 255)
{
BlackPixel=0;
var=Buffer{i*Width_Bytesj];
temp=128;
k=0:
Trial=0;
while(k<8)
{
if{(temp & var))
{
if{ BlackPixel<=Noise && BlackPixel>0)
{
BlackPixel=0;
if{ Tral==1)
1
Buffer{i*Width_Bytes+j]=255;
break;
}
else
{
for(m=0;m<=k;m++)
{
var=(var | temp);
temp=temp>>1;
}
}
}
else
{
temp=temp>>1;
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else
{
if{BlackPixel<Noise)
BlackPixel++;
}
else
{
HLow=i;
IsHigh=1;
BlackPixel=0;
EmptyLine=0;
IsEmptyLine=0;
break;
}
temmp=temp>>1;
}
ifl=7 && BlackPixel'=0 && Tral==0)
{
k=0;
Tral=1;
var=Buffer{i*Width_Bytes+j+1];
-
}/k-loop
Yitemp_buffer{]!=255
}//IsHigh=—=0
else
{
temp=128;
if(Buffer{i*Width_Bytes+j] = 255)
{
var=Buffer{1*Width_Bytes+j];
ifivar=0)
{
BlackPixel+=8§;
if{ BlackPixel>Noise)
{
EmptyLine=0;
IsEmptyLine=0;
BlackPixel=0;
break;
}
}
else
{
for(k=0;k<8;k++)
{
if{!(var & temp))
{
BlackPixel++;
if{ BlackPixel>Noise)
{
EmptyLine=0;
IsEmptyLine=0;
BlackPixel=0;
break;
}
}
else
{
BlackPixel=0;
/temp_buffer{i*Width_Bytes+j]=lemp;
}
temp=temp>>1;
}
}
}
}
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j++;

v

}/j-loop
if{ sEmptyLine=1 && IsHigh==1)
{
EmptyLine++;
iflf EmptyLine>LineSpace)
{
EmptyLine=0;
HHigh=t-LineSpace;
IsHigh=0;
GetCharacterArea();
}
}//i-loop
TCh+=Globallnt;
fprintf{stream1,"%d %d %d", TCh,TH,TW);
fclose(streamy),
fclose(stream1);

Message.Format("All the characters are successfully extracted”):
AfxMessageBox(Message, MB_OK);

7" pBimap->SetBitmapBits( length,Buffer );

void CExtractImagelnfo::GetCharacterArea()

{
int ij;
int NextCharacter,IsLow;
IsLow=1;
H CClientDC aDC(this);
for(i=Offset W;i<(Width-Offset W);i++)
{
NextCharacter=1;
for(j=HLowj<HHigh;j++)
{
if{lsLow==1)
{
if(Buffer{j*Width+i]!'=2535)
{
IsLow=0;
NextCharacter=0;
WLow=i;
break;
}
}
else
{
ifl Buffer{j*Width+i] != 255)
{
NextCharacter=0;
break;
}
} }
if(NextCharacter==1 && IsLow=0)
{
IsLow=1;
WHigh=i;
ifl Globailnt>Totld)
return,;
StoreTheCharacter();
I DisplayTheCharacter(&aDC);
Vi Moment();
}
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void CExtractimagelnfo::StoreTheCharacter()

{
int i,j,[Width,[Height;
int k,irow,jcolum;
BYTE* TBuf;
BYTE Temp,value;
[Width=(WHigh-WLow)*8;
[Heigh=HHigh-HLow;
if{IWidth<Noise || [Height<Noise)
return;
if{ TBuf=new BYTE[IWidth*[Height])
{
irow=0;
for(i=HLow;i<HHigh;i++)
{
jecolum=0;
for(j=WLow,j<WHighj++)
{
Temp=128;
value=Buffer{i*Width+j];
for(k=0;k<8;k++)
{
if{value & Temp)
{
TBuf[irow*[Width+jcolum*8+k]=0;
}
else
{
TBuf[irow*[Width+jcolum*8+k]=1;
}
Temp=Temp>>1;
}
jeolum++;
}
iIOw*é-f-;
}
}
else
return;
TW=FeatWidth;
TH=FeatHeight;
/" ResetSize([Height, IWidth, TBuf);
Moment([Height, [Width, TBuf);
delete{] TBuf;
}

void CExtractimagelnfo::ResetSize(int [Height,int [Width,BYTE* TBuf)
{

int Xmin, Xmax,Ymin,Ymax,i j,XW,YH,m,nx,y;

Int XI,yr,minx, maxx,miny,maxy,txr,tyr,sum,x_.y_;

int Threshold;

int* Flmage;

int* Featlmage;

int count;

Ymin=[Height;
Xmin=IWidth;
Ymax=0;
Xmax=0;
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for(i=0;i<MHeight;i++)
{

for(j=0j<IWidth;j++)
{
il TBuf[i*IWidth+j}=1)
{
it Xmin>j)
Xmin=j;
iflXmax<j)
Xmax=j;
if{ Ymin>i)
Ymin=i;
if{l Ymax<i)
Ymax=i;
}

——

}

XW = Xmax - Xmin;
YH = Ymax - Ymin;
x = int(XW/FWidth);
xr= XW % FWidth;
y = int(YH/FHeight);
yr= YH % FHeight;
if{yr>0)

else

y_=L
y_=0;
if((Fimage=new int{FWidth*FHeight])&&(FeatImage=new int[FWidth+FHeight]))
{ for(i=0;i<FWidth*FHeight;i++)
{ FImage[i}=-1;
i}f(FWidlh>XW il FHeight>YH)

if{ FWidth>XW && FHeight<=YH)

{

miny=maxy=0;

tyr=yr-1;

for(i=0;i<FHeight:i++)

{
miny=maxy;
maxy+=y+y_;
for(j=0j<XWj++)
{

sum=0;

Threshold=(maxy-miny)/2;
forlm=miny;m<maxy;m++)

for(n=j;n<j+1:n++)

sum+=TBuf[(Ymin+m)*[Width+Xmin+n];
}

}
if{lsum>=Threshold)
Flmage[i*FWidth+j]=1;

}
ifltyr>0)
{
tyr—;
y—=1
}
else
y_=0;
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}

}
eise ifFWidth<XW && FHeight>=YH)
{
for(i=0;i<YH;i++)
{
>r=xr;
iflxr>0) x_=1; else x_=0;
xr—;
minx=maxx=0;
for(j=0,j<FWidth;j++)
{

minx=maxx;

maxx+=x+x_;

sum=0;
Threshold=(maxx-minx}/2;
for(m=i;m<i+1;m++)

for(n=minx;n<maxx;n++)

{
sum+=TBuf[( Y min+m)*Width+Xmin+n];

else
x_=0;
if{sum><Threshold)
Flmage[i*FWidth+j]=1;

}

}
else if{FWidth>XW && FHeight>YH)
{
for(i=Ymin;i<Ymax:i++)
{
for(j=Xminj<Xmaxj++)

i TBuffi*IWidth+j]=1)
{

}

Flmage{i*FWidth+j]=1;

else;

miny=maxy=0;

tyr=yr-1;

for(i=0;1<FHeight;i++)

{
IXI=XT,
ifilxr>0) x_=1; else x_=0;
xr-;
minx=maxx=0;
miny=maxy;
maxy+=y+y_;
for(j=0;j<FWidth;j++)
{

minx=maxx;

maxx+=x+x_;

sum=0;
Threshold=(maxy-miny)*(maxx-minx)/2;
for(m=miny;m<maxy;m-++)
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/t

*/

)

for(n=minx;n<maxx;n++)
sum+=TBuf{(Ymin+m)*IWidth+Xmin+n];

{
}
}
iflxr>0)
{
Xr—;
xX_=1;
}
else
x_=0;
iftsum>=Threshold)
FImage[1*FWidth+j]=1;
}
ifltyr>0)
{
tyr—;
y=1L;
}
else
y_=0;

—

fprintf{stream, "%d\n",Extld[ Globallnt++]);

for(i=0;i<(FHeight+FWidth);i++)
Featimage[i]=0;

for(i=0;i<FHeight;i++)
{

count=0;
for(j=0;j<FWidth;j++)

if{(FImage[i*FWidth+j])==1)
{
count+=I;

Featimage{ FHeight+j]+=1;
}

Featlmagef{il=count;

for(i=0:i<(FHeight + FWidth);i++)
{

fprintf{stream,"%d " Featlmage[i]);

for(i=0.i<FHeight;i++)
¢ for(j=0;j<FWidth;j++)
fprintf{stream,"%d " Flmage{i*FWidth+j]);
t}'pxintf(su'&m."\n“);

}
fprintf{stream,™\n");

delete{] Flmage;

void CExtractimagelnfo::DisplayTheCharacter(CDC* pDC)
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void CExtractmageinfo::CleanIimage()
{

int Lj ks

BYTE Temp,value;

BYTE* TBuf;

int BPixel;

if{TBuf=new BYTE[Width*8*Height])

{
for(i=0;i<Height;i++)
for(j=0;j<Width;j++)
{
Temp=128;
value=Buffer{i*Width+j];
for(k=0;k<8;k++)
{
if{value & Temp)
{
TBuf[i*Width*8+j*8+k]=1;
}
else
{
TBuffi*Width*8+j*8+k]=0;
}
Temp=Temp>>1;
}
}
}
for(i=0;i<Height;i++)
BPixel=0;
for(j=0;j<(Width*8);j++)
{
f{I(TBuf[i*Width*8+j]))
{
BPixel++;
}
else
{
if{ BPixel<=Noise)
{
for(k=1;k<=BPixel;k-++)
TBufli*Width*8+j-k}=1;
}
}
BPixel=0;
}
}
}
for(i=0;i<(Width*8);i++)
{
BPixel=0;
for(j=0;j<Height;j++)
{
if{(TBuf[j*Width*8+i]))
{
BPixel++;
}
else
{
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if{ BPixel<=Noise)

{
for(k=1;k<=BPixel;k++)
TBuf[(j-k)*Width*8+i]=1;
}
}
BPixel=0;
}
}
}
for(i=0:i<Height;i++)
{
for(j=0;j<Widthj++)
{
Temp=128;
value=0;
for(k=0;k<8;k++)
il TBuf[i*Width*8+j*3+k])
{
value=Temp;
}
Temp=Temp>>1;
}
Buffer{i*Width+j]=value;
}
}
}
else
return;
delete[] TBuf;

void CExtractImagelnfo::Read TextFile()
{
char ch;
int Index,count;
stream=fopen(Read Text,"r");
Totld=0;
if(stream = NULL)
{
ch=1;
rewind(stream);
count=0;
while(ch '= EOF && count < 10)
{

fscanf{stream,"%c",&ch);

iflch>64 && ch < 91)
{
Totld++;
count=0;
}
else
count++;

}

itf{('(Extld= new int[Totld]))

{
Message. Format("CExtractimagelnfo - Memory allocation problem™);
AfxMessageBox(Message,MB_QK);
return;

}

Deleteindx=2;

rewind(stream);
Index=0;
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count=Q;
while(ch '= EQF && count < 10)

{
fscanf{stream,"%c",&ch);
iflch>64 && ch <91)
Extld[Index++]=ch;-offsetCh;
count=0;
}
else
count++;
fclose(stream);

void CExtractimagelnfo::Moment(int [Height! int [Widthl,BYTE* TBufl)
{

// Source: [KHAS88]

double fabs(), sqrt(), log();

double m00,m10,m20,m30,m03,m12,m21,m02,m11,m01;

double a,b,yc,xc,u20,u02,u30,u03,ui2,u2i,ul I,v.h;

double ¢, d,e,r,g,nl1,n20,n02,n12,n21,n30,0n03;

int al,bl,Hori,Vert,indx;

float f[7];

int* TBuf;

int Ymin,Xmin, Ymax,Xmax,[Width,[Height,i,j;

float
Offset[8]={0.673524462f,4.184239497f,5.07147142f,7.343663569f,14.33523014f,10.10236316f,14.20623164£,0.965387666f};

Ymin=[Height1;
Xmin=IWidthl;
Y max=0;
Xmax=0;
for(i=0;i<[Height1;i++)
{
for(j=0;j<IWidthl j++)
{
if{ TBuf1[i*IWidthl +j]=—1)
{
if(Xmin>j)
Xmin=j;
iftXmax<j)
=
iflYmin>i)
Ymin=i;
if{Y'max<i)
Y max=i;
}
}
}

[Width = Xmax - Xmin;
[Height = Ymax - Ymin;

i (TBuf= new imt{TWidth*[Height]))

{
Message.Format("CExtractlmagelnfo - Memory allocation problem”);
AfxMessageBox(Message, MB_OK);
return;

}

indx=0;
for(i=Ymin;i<Ymax;i++)

for(j=Xmin;j<Xmax;j++)
TBuf[indx++]=TBufl [i*IWidth1+j];
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}
Hori=[Height%2;
Vert=IWidth%2;

m00 = 0.0;
mO01 =0.0;
ml10=20.0;
mll =0.0;
m21 =0.0;
ml2=0.0;
m02 = 0.0;
m20 = 0.0;
m30=0.0;
m03 =0.0;

ull =0.0;
u20 =0.0;
u02 =0.0;
u30=0.0;
u03 =0.0;
ul2=0.0;
w2l =0.0;

for( al=0; al<[Height; al++)
for(bl = 0; b1<[Width; bl++)
{
if{TBuffal *IWidth+bl]==1)

// Compute up to the third order of moments //
m00 +=1.0;
ml0 =ml0+ 1.0*bl;
mO01 =m0l + [.0*%al;
mll =mll +1.0*al*bl;
m20 =m20 + (b1*1.0)*(b1*1.0);
m02 =m02 + (al*1.0)*(al*1.0);
ml2=ml2+bl*al*1.0)*(al*1.0);
m21 =m21 +al*(bl1*1.0)*(b1*1.0);
m30 =m30 + bl1*®1*1.0)*(b1*1.0);
m03 =m03 + al*(al*1.0)*(al *1.0);

}

yc = m01/m00;
xc = m10/m00;

// Compute central moments from ordinary moment //
ull =mll -(yc * m10);
u20 =m20 - xc *ml0;
u02 =m02 - (yc * mOl);
u30=m30-(3 *xc * m20) +2 *(ml0 * (xc * xc));
u03 =m03 - (3 * yc * m02) +2 * (m01 * (yc * yc));
ui2=ml2-(2*yc*mll)-(xc* m02)+2 * (yc*yc*ml0); / corection mOl -> ml0
w2l =m21 - (2 *xc * mll) - (yc* m20) + (2*xc*xc*m01);

// to normalize the central moments //

a = (m00 * m00);
b= (a * (::sqrt{(m00))));

n20 = (u20/a);
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n02 = (u02/a);
nll =(ull/z);
nl2 = (ul2/b);
n2l = (u21/b);
n30 = (u30/b);
n03 = (u03/b);

a=n20-n02;

b=n30-3 *nl2;
c=n30+nl2;
d=3 *n2l - n03;

e=n2l +n03;

r=3 *nl2 -n30;

g=3*nl2-n03;

v = (d*c) * (c*c); // correction

h= v-3*(d*c)*(e*e)+(g*e)*(3*(c*c){ec*e));

// Compute the invariant moment //

f{0] = (float) :
f[1] = (float) =
f[2] = (float) ::
f{3] = (float) ::
f[4] = (float) ::
f[5] = (float) ::
f{6] = (float)

fprintf{stream,
for(al=0;al<7

:fabs(::log(::fabs(n20 + n02)));

fabs (::log(::fabs((a*a) + 4 *(nl1*nl 1))));

fabs (::log(::fabs((b*b) + (d*d))));

fabs (::log(::fabs((c*c) + (e*e))));

fabs (::log(::fabs((b*c)*((c*c)-3*(e*e))y+(d*e)*(3%(c*c)-(e*e))))); // comrection bracket
fabs (::log(::fabs(a*((c*c)-(e*e)) + (4*nl1*c*e))));// correction

:fabs (::log(::fabs(h)));//comrection

"%d\n" ,ExtId[Globallnt++]);

al+t)

fprintf{stream,"%f ",(f[a1]-Offset{al]));

}
fprintf{stream,

delete{] TBuf;

class CFTA

ma "),
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{

private:
protected:

public:

public:

int Deleteindx;
CString Message;
CFTA(void);

FILE* stream99;
virtual ~CFTA(void);
void DeleteAll(void);

int* NL;

int* NS;

int L;

int M;
float* w;

float* wi;

float* w2;

float* y:

float* delta;

float* net;

float* dd;

float* d;

float Sp;

float Theeta;

float ne;

float* X;

float* kl;

float* v;

float* R;

float b;

float st;

float TotalE;

int* RecogResult;

int TotalR;
float THold;

float Momentum;
char WFname{300];
int TNW;
float GMError;

int GMRecog;
int Niter;

void Trainlnit(int int* int,float®,ini*);

void PropagateForward(int);
void PropagateBackward(int);
void KalmanGain(int);

void FTAUpdateWeight(int);
void ReadWrite(int,int,char*);
void FTATrain(void);

void Test(void);

void TotalError(void);

#include "stdafx.h”
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#include "FastTA.h"

#define fd(i) (1.0-y{i]*y[i])

float PInf=200;

float NInf= -200;

int Th=0;

CFTA:CFTA()

{
Deleteindx=0;
Sp=0.2f;
Theeta=0.1f;
THold=0.5f;
b=0.93f;
st=70.0f;
Momentum=0.6f;
TNW=0,
GMErmor=99999.9f;
GMRecog=0;

}

CFTA::~CFTA()

{

}

void CFTA::DeleteAll()

{

if{ Deleteindx==1)
delete[] NL;

}

else if{ Deleteindx==2)

delete{] NL;
delete{] x;

}

else if{ Deleteindx=—3)

{
delete[] NL;
delete[] x;
delete{] d;

}

else if{ Deleteindx==4)

{
delete[] NL;
delete[] x:
delete(] d;
delete[] w;

}

else if{ Deleteindx=S5)

{
delete[] NL;
delete(] x;
delete[] d;
deletef] w;
delete{] net;

}

else if{ Deleteindx—6)

{
delete[] NL;
deletef] x;
delete(] d;
delete{] w;
delete(] net;
delete[] y;

}
else if{ Deleteindx=—=7)

deletef] NL;

213



deletef] x;
delete{] d;
delete{] w;
delete{] net;
delete{} y;
delete(] dehta;

}

else if{ Deleteindx=—8)

{
deletef] NL;
delete]] x;
delete{] d;
delete{] w;
delete{] net;
delete{] y;
delete{] delta;
delete{] kl:

}

else if{ Deleteindx==9)

{
delete{] NL;
delete(] x;
delete[] d;
delete{] w;
delete{] net;
delete(] y;
delete(] delta;
delete{] ki;
delete{] v;

)

i

else if{ Deleteindx=—=10)

{
delete{] NL;
deletef] x;
delete]] d;
delete[] w;
deletef] net;
delete{] v;
delete{] delta;
delete{] ki;
delete{] v;
delete{] R:

}

else if{ Deleteindx==11)

{
delete{] NL;
delete{] x;
delete{} d;
delete{] w:
delete]] net;
delete{] v;
delete[] delta;
delete{] kl;
delete[] v;
delete{] R;
delete{] dd;

}

else if{ Deleteindx=12)

{
delete{] NL;
delete{] x;
delete{] d;
delete[] w;
delete{] net;
deletef] y;
deletef] delta;
delete{] kI;
delete{] v;
delete{] R;
delete{] dd;
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delete[] RecogResult;

}

else if{ Deleteindx==13)

{
delete{] NL;
delete(] x;
delete{] d;
deletef] w;
delete{] net;

delete{] y;
delete[] delta;

deletef] ki;
delete[] v;
delete{] R;
delete{] dd;
delete[] RecogResult;
delete{] NS;
}

else

{

}

Deleteindx=0;
}
void CFTA::TrainInit(int lint* ol int mnm, float*xx, int*idid)
{

int L,N,NNI,Nt,Ntt, Ntel NNN, N1 j;

L=I;
M=mnm;

DeleteAll();
if{!{(NL=new int[L]))

Message.Format("CFTA-Memory allocation problem");
AfxMessageBox(Message MB_OK);
return;

}

Deleteindx=1;

if{!(x=new float{M*nl{01]))

{
Message.Format("CFTA-Memory allocation problem”);
AfxMessageBox(Message MB_OK);
return;

Deleteindx=2;

if{!(d=new float{M*ni[L-1]]))

{

Message.Format("CFTA-Memory allocation problem");
AfxMessageBox(Message, MB_OK);
return;

y

}
Deleteindx=3;

for(i=0;i<l;i++)
{

NL{iJ=nl[i};

for(i=0,NN1=0;i<L-1;i++)
{

}
TNW=N=NNI;

NNI+=NL{i]*NL{i+1];

if{ (w=new float[N]))

215



Message.Format("CFTA-Memory allocation problem™);
AfxMessageBox(Message, MB_OK);
retum;

}
Deleteindx=4;

stand( (unsigned)time( NULL } );
for(i=0;1<N;i++)
wli]=(float)((rand()%NY/(float)N}-0.5f)*5.0f;

for(i=1 Nt=0;i<L;i++)
Nt+=NL[i];

for(i=1, Nt=0;i<(L-1);i++)
Nu+=NL{i];
Nt 1=NL{0]*NL[0];

if{!(net=new float{NL[L-1]]))
{

Message.Format("CFT A-Memory allocation problem”);
AfxMessageBox(Message MB_OK);
return;
}
Deleteindx=5;
if{(!(v=new float[Nt]))
{

Message.Format("CFTA-Memory allocation problem");
AfxMessageBox(Message, MB_OK);
return;

>

}
Deleteindx=6;
if(!(delta=new float[Nt]))

{
Message.Format("CFTA-Memory allocation problem™);

AfxMessageBox(Message, MB_OK);
return;

}
Deleteindx=7;

Nt+=(NL[0]-NL{L-1]);
if{!(kl=new float[Nt]))
{
Message.Format("CFT A-Memory allocation problem"”);
AfxMessageBox(Message, MB_OK);

retum;

}

Deleteindx=8;

if(!{(v=new float[Nt]})
Message.Format("CFTA-Memory allocation problem”);
AfxMessageBox(Message, MB_OK);
return;

}

Deleteindx=9;

for(i=0,N1=0;i<L-1;i++)
N1+= NL{i]*NL{i];

if{{(R=new float[N1]))

{
Message.Format("CFTA-Memory allocation problem");
AfxMessageBox(Message MB_OK);
retum;

}

Deleteindx=10;

NNN=N1;
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srand( (unsigned)ume( NULL ) );
for(i=0;i<N1;i++)
R[i}=(floatX((rand()%N I }/(float)N1)-0.5f);

if{!(dd=new float{M*NL{L-1]}))
{

Message.Format("CFTA-Memory allocation problem");
AfxMessageBox(Message, MB_OK),
return;

}

Deleteindx=11;

if{{(RecogResult=new intf{fM*3]))

{
Message.Format("CFTA-Memory allocation problem”);
AfxMessageBox(Message, MB_OK);
return;

}

Deleteindx=12;

if'(NS=new int[L]))

{
Message.Format("CFTA-Memory allocation problem");
AfxMessageBox(Message, MB_OK);
retumn;

}
Deleteindx=13;
for(i=0;i<M;i++)

for(7=0;j<NL{0];j++)
{
x[*M+i]=xx[i*NL{0]+j];
}

NS[0]=NL[O]*NL[1];
for(i=1;i<L-2;i++) NS[i]=NS[i-1]+NL{i]*NL{i+1];

/* for(i=0;i<NL{L-1]*M;i++)
d[i]=-0.5f;
}
for(i=0;i<M;i++)

d[i+M*(idid[i})}=0.5f:
}

int ch;

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

{
ch=1;
RecogResult[i*3+0]=idid[i];
for(j=0;<8j++)
if(idid[i} & ch)
d[i+M*j]=0.5f;
else
d[i+M*j}=-0.5f;
ch=ch<<l;
}
}

for(i=0;i<(M*NL{L-1]);i++)
dd[i]=(floatXlog((1.0f+d[i])/(1.0£d[i]))/Sp);
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void CFTA::PropagateForward(int qq)

£

// Source: [OSA94]

float E;
int j,z,NtI, N2 n m;
wi=w;
for(z=0;z<NL[1];z++)
{
for(j=0,ne=Theeta;j <NL[0]j++)
net=(¥(wit+)*(x[j*M+qq]);
if{ne> (PInf))
{
ne<(float)PInf;
}
else if{ne<NInf)
{
ne=(float)NInf;
}
else;
E=(float)exp(-(double)Sp*ne);
yl{z]=(float)}(2.0/(1.0+E))-1);
}
Ntl=NL[1];
Ne2=0;

for(n=2;n<L-1;n++)

-

for(z=0;z<NL[n];z++)
{

m=Ntl+z;
for(j=0,ne=Theeta;j<NL{[n-1];j++)
ne+=*(wi++)*y[j+Nt2];
if(ne>PInf)
{
ne=(float)PInf;

}
else if{ne<NInf)
{

ne=(float)NInf;
}
else;
E=(float)exp(«{double)Sp*ne);
y[m]=(float(2.0/(1.0+E))-1);

}
Ntl+=NL{n];
Ne2+=NL{n-1];

for(z=0:z<NL[L-1];z++)

m=Ntl+z;
for(j=0,net{z]=Theeta;j<NL[L-2];j++)
net[z] +=*(wi++)*y[j+Ne2];
E=(float)exp(-(double)Sp*net(z]);
if{ne>PInf)
{
ne=(float)PInf;

}
else if{ne<NInf)
{
ne=(float)NInf;
}

else;
ylm]=(float)(2.0/(1.0+E))-1);
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void CFTA::PropagateBackward(int qq)

{
/! Source: [0SA94]
int j,z, Nt1,ii, N2,n,m;
float error,sum;
for(z=1 ,Nt1=0;2<{L-1);z++)
Ntl+=NL{z];
for(z=0;z<NL{L-1];2++)
{
ii=Ntl+z;
error=floa(d[qq+z*M]-y[ii]);
deltafii]=float{error*fd(ii)*Sp/2.Cf);
}
for(m=0;m<(L-2);m++)
{
Nt2=Nt1-NL{L-2-m];
for(z=0;z<NL[L-2-m];z++)
{
H=NQ+z;
sum=0.0f;
n=NS[L-3-m]+z;
for(j=0;j<NL[L-1-m];j++)
sum+=delta[Nt1+j]*w[n+j*NL[L-2-m]];
deltafii]=float(sum*fd(ii)*Sp/2.0f);
}
Ntl=Nt2;
}
}
void CFTA::KalmanGain(int qq)
{

// Source: [0OSA94]
int j,z,Nti Nt2 Nt3 n,m;
float xrx;

Nt1=NL{O]*NL{0];
for(z=0,xrx=b;z<NL[0]:z++)

for(j=0,v[z]=0.0;<NL[0];j++)
vl{z]+=R{z+*NL{0]}*x[qq+*M];

xrx+=v[z]*v[z];

xrx=1/xrx;
xrx/=float( 1+sqrt(xrx));

for(z=0;z<NL{0];z++)
{

for(j=0,kl[z]=0j<NL[0];j++)
kl[z]+=R[j+z*NL{0]]*Vv[j};

ki[z]*=xrx;

for(j=0,0=z*NL{0];j<NL[0];j++)
R[j+n}=(R{j+n}-v[j]*kl[2])/b;

}
N2=NL[0];
Nt3=0;

for{m=1;m<(L-1);m++)
for(z=0,xrx=b;z<NL[m];z++)
for(j=0,v[z+Nt2]=0.0;j<NL{m];j++)

v{z+NR2J+=R[z+Nt1+*NL{m]]*y[Nt3+j];
xrx+=v[zHNQ2]*v[z+Ne2];

——
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xrx=1/xrx;
xrx/=float( I +sqrt(xrx));

for(z=0;z<NL{m];z++)
{

for(j=0,kl[z+Nt2]=0,n=Nt1+z*NL[ m};j<NL{m];j++)
KI[z+N2J+=R[mH]*v[j+Ne2];
ki[z+N2]*=xrx;
for(j=0,n=Ntl+z*NL{m];j<NL[m];j++)
R{n#j]=((R[n+j]-v[j+N2]*k[z+N2])/b);
}

Ntl+=NL{m]*NL[m};
Nt2+=NL{m];
Nt3+=NL[m];

}

void CFTA::FTAUpdateWeight(int qq)
{
// Source: [OSA94]
int Ntl,Nt2,z,j,n;
wi=w;
for(z=0;z<NL{1};z++)
for(j=0j<NL[0];j++)
*(wit++)=klfjl1*deltaz] *st*0.1f;

Nti=NL[0];
Ne2=NL{1];

for(n=2;n<L-1;n++)

for(z=0;z<NL{n];z++)
for(j=0;j<NL[n-1];j++)
*(wit++=kl[Ntl+j]*delta[z+N2]*st;
Ntl+=NL[n-1];
Nt2+=NL[n];
}

for(z=0;z<NL[L-1];z++)
for(j=0j<NL{L-2];++)
*(wit+)y+=ki[Ntl+j]*(dd[qq+z*M]-net{z])*0.1f;

if{(b<0.99)
b+=0.000001if;

}

void CFTA::ReadWrite(int flag,int tot,char* wname)
{

FILE* stream;

int i;

float fp;

if{flag==0)

{

if{stream=fopen(wname,"w"))
{
for(i=0;i<tot;i++)
fprintf{stream,"%f ",w{i]);

}
fclose(stream);

Message.Format("CFTA-File %s cannot open for write", wname);
AfxMessageBox(Message, MB_OK);
return;
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}

else i flag=—1)
{

if{ stream="fopen(wname,"r"))
for(i=0;i<tot;i++)
{
fscanf{stream,"%f{",&fp);
wiil=tp;
fclose(stream);
}
else
{

Message Format("CFTA-File %s cannot open”,wname);
AfxMessageBox(Message, MB_OK);

return;
}
}
else
{
Message.Format("CFT A-It is not read or write flag number”);
AfxMessageBox(Message, MB_OK);
return;
}

void CFTA::FTATrain(void)

{

}

int i.qq;

float var,ivar;

srand( (unsigned)time( NULL ) );
qq=(rand()%Niter);
PropagateForward(qq);
PropagateBackward(qq);
KalmanGain(qq);
FTAUpdateWeight(qq);

Niter—;

TotalError();

Test();

fprintf{stream99,"%d %d %f\n",TIt, TotalR, TotalE);

il GMError>TotalE)

{
GMErmor=TotalE;

}

iflGMRecog<TotalR)

{
GMRecog=TotalR;
ReadWrite(0, TNW,WFname);

}
for(i=0;i<NL[0];i++)
{

ivar=x[i*M+Niter];
x[i*M+Niter]=x[i*M+qq};
x[i*M+qql=ivar;

}
for(i=0;i<NL{L-1];i++)
{

var=d[i*M+Niter];
d[i*M+Niter]=d[i*M+qq];
d{i*M+qq]=var;
var=dd[i*M+Niter}];
dd[i*M+Niter]=dd[i*M+qq];
dd[i*M-+qq]=var;

}

TIt++;

void CFTA::Test(void)

{
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int i,j,indy,Count,recgC,ch;
float var,er;

for(i=1,indy=0;i<(L-1);i++)
{

indy+=NL[i];
}
TotaiR=0;
for(i=0;i<M;i++)
{
PropagateForward(i);
Count=0;
er=0;
recgC=0;
ch=1;
for(j=0;j<NL[L-1];j++)
ifld[i+j*M]>0)
{
Count=1;
recgC=recgC | ch;
ch=ch<<l;
var=d[i+j*M]-y[indy+j];
if{ fabs(vary>THold)
{
er=-101;
}
}
if{Count==1 && er—=0)
{
RecogResult[i*3+1]=recgC;
RecogResult[i*3+2]=1;
TotalR++;
}
else
{
RecogResult[i*3+1]=Count;
RecogResult{i*3+2])=-1;
}
}
)
void CFTA::TotalError(void)
{
int ij,indy;
float er;
for(i=1,indy=0;i<(L-1);i++)
{
indy+=NL{i];
}
TotalE=0.0f;
for(i=0;i<M;i++)
{
PropagateForward(i);
er=0;
for(j=0;j<NL[L-1]j++)
{
er=d[i+j*M]-y[indy+j];
TotalE+=(er*er);
}
}
TotalE=TotalE/2.0f;
}
class CDelta
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private:
protected:
public:
int Deleteindx;
CString Message;
FILE* stream,;
CDelta(void);
virtual ~CDelta(void);
void DeleteAll(void);
public:
float st;
float THold;
int* NS;
int* NL;
int L;
float* X;
float* Xp;
int M;
float* df;
float* net;
float* delta;
float* y;
float Sp;
float* d;
float theta;
int TRecogn:
float TotalE;
int* RecogResult;
void Initial(int,int,float* int* int*);
void Train(void);
void deltafun(void);
float fdelta(void);
void ReadWrite(int,int,char®);
s
#include "stdafx.h"

#include "Delta.h”

#define fd(i) (1.0-i*i)
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CDelta::CDelta()

{

}

Deleteindx=0;
Sp=0.2f;
theta=0.1f;
THold=0.5f;
st=0.2f;

CDelta::~CDelta()

£
H

void CDelta::DeleteAll()

{

if{ Deleteindx=1)
delete[] NS;

}
else if{ Deleteindx==2)
{
deletef] NL;
delete{] NS;

}
else if{ Deleteindx==3)

delete[] NL;
delete[] x;
delete[] NS;

}

else if{ Deleteindx==4)

{
delete{] NL;
delete(] x;
delete[] NS;
delete[] df;

}

else if{ Deleteindx==5)

{
delete{] NL;
deletef] x;
delete[] NS;
delete[] df;
delete(] net;

}

else if{ Deleteindx==6)

{
delete{] NL;
delete[] x;
delete[] NS;
delete[] df;
delete(] net;
delete(] delta;

1

else if{ Deleteindx==7)

{
delete[] NL;
delete(] x;
deletef] NS;
delete{] df;
delete(] net;
delete[] delta;
delete{] v;

}
else if{ Deleteindx=—8)
delete[] NL;

delete(] x;
deletef] NS;
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delete{] df;
delete{] net;
delete{] delta;
delete{] y;
delete{] xp;

k]

¥

else iff Deleteindx==9)

{
delete{] NL;
delete[] x;
delete{] NS;
delete[] df;
delete{] net;
delete{] delta;
delete(] v;
delete{] xp;
delete{] d;

}

else if{ Deleteindx==10)

{
delete[] NL;
delete[] x;
delete[] NS;
delete[] df;
deletef] net;
deletef[] delta;
delete{] v;
delete(] xp;
delete{] d;
delete{] RecogResult;

}

else

{

}
Deleteindx=0;

void CDelta::Initial(int TS, int TL float* xxp,int* iid,int* nNL)
{

int i,j,N;

M=TS;

L=TL;

Delete All();

if(!{(NS=new int{L]))

{
Message.Format("CDelta-Memory allocation problem™);
AfxMessageBox(Message, MB_OK);
return;

}

Deleteindx=1;

if{{(NL=new int[L}))
{

Message.Format("CDelta-Memory allocation problem");
AfxMessageBox(Message MB_OK):
return;

}

Deleteindx=2;
for(i=0;i<L;i++)
{

NL{i]=aNL{i];
}

NS[0]=NL{O]*NL[1];
for(i=1;i<L-2;i++) NS[i]J=NS[i-1]+NL[i]*NL[i+1];
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for(i=0,N=0;i<L-1:i++) N+=NL[i]*NL[i+1];
if{ {(x=new float{N]))
{

Message.Format("CDelta-Memory allocation problem”);
AfxMessageBox(Message MB_OK);
return;

}

Deleteindx=3;

srand( (unsigned)time( NULL ) );
for(i=0;i<N;i++)
x[1]=(floatX((rand()%N)/(float)N)-0.5f);

if{!(df=new float{N]))
{

Message.Format("CDelta-Memory allocation problem™);
AfxMessageBox(Message, MB_OK):
return;

}

Deleteindx=4;

if{!{(net=new float{NL{L-1]]))

{

Message.Format("CDelta-Memory allocation problem™);
AfxMessageBox(Message MB_OK);
return;
}
Deleteindx=5;
for(i=1 ,N=0;i<L;i++)
N+=NL{i};
if(/(delta=new float[N]))
{
Message.Format("CDelta-Memory allocation problem");
AfxMessageBox(Message, MB_OK);
return;

}

Deleteindx=6;
if{!(y=new float{N]))
{

Message.Format("CDelta-Memory allocation problem”);
AfxMessageBox(Message MB_OK);
return;

}

Deleteindx=7;

if(!{(xp=new floatfM*NL[0]]))

{

Message.Format("CDelta-Memory allocation problem");
AfxMessageBox(Message, MB_OK);

return;
l})eleteindx=8;
for(i=0;i<M;i++)
{ for(j=0;j<NL{0];j++)
{ xp[i *M+i]=xxp[i*NL{0]+j];

}
if{!(d=new float{M*NL{L-1]]))
{

Message.Format("CDelta-Memory allocation problem”);
AfxMessageBox(Message, MB_OK):
return;

}

Deleteindx=9;
if(!{(RecogResult=new int{M*3]))
{

Message. Format("CDelta-Memory allocation problem”);

AfxMessageBox(Message MB_OK);
return;
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}
Deleteindx=10;

/* for(i=0;i<NL[L-1]*M;i++)
d[i]=-0.5f;
}
for(i=0;1<M;i++)
{
RecogResult[i*3]=iid{i];
dfi+M*(iid[i])}=0.5f;
*/ }
int ch;
for(i=0;i<M;i++)
{
RecogResult[i*3]=iid[i];
ch=1;
for(j=0;j<8;++)
if{iid[i] & ch)
d[i+M*j]=0.5f;
else
d[i+M*j]=-0.5f;
ch=ch<<l;
}
}
}

void CDelta::Train()

{
int i,N;
for(i=0,N=0;i<L-1;i++) N+=NL[i]*NL[i+1];
deltafun();
for(i=0;i<N;i++)
x[iJ+=st*dffi];
TotalE=fdelta();
}

void CDelta::deltafun(void)
{
// Source: [SIDS4]
int ij,k,m,n,N,Nt1,Nt2,Nt3,ii,z;
float E,etror,sum,ne;
for(i=0,N=0;i<L-1;i++) N+=NL[i]*NL[i+1];
for(i=0;i<N;i++)
df[i]=0.0f;
for(i=0;i<M;i++)
for(z=0;z<NL[1];z++)
for(j=0,ne=thetajj<NL[0];j++)
net=x[z+j*NL{ 1]]*xp[j*M+i];
E=(float)exp(-(double)Sp*ne);
y{z]=(floatX(2.0/(1.0+E))-1);
}
Nt1=NL{1};
Nt2=0;
for(n=2;n<L-1;n++)

for{z=0;z<NL[n];z++)
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m=Ntl+z;

for(j=0,ne=theta;j<NL{n-1};j++)
ne+=x[NS[n-2[+z+j*NL{n]]*y[j+N2];

E=(float)exp(-(double)Sp*ne);

y[m]=(float)((2.0/(1.0+E))-1);

}
Ntl+=NL{n];
Nt2+=NL{n-1];

}
for(z=0;z<NL[L-1};z++)
{

m=Ntl+z;
for(j=0.net[z]=thetajj<NL[L-2];j++)

net{z] +=x[NS[L-3+z+*NL[L-1]1*y[j+N2};
E=(float)exp({(double)Sp*net(z]);
y[m]=(float¥(2.0/(1.0+E))-1);

}
for(z=1,Nt1=0;z<(L-1);z++)

Ntl+=NL[z];
for(z=0;z<NL[L-1};z++)
{
1i=Ntl+z;
error=float(d[i+z*M]-y{iil);
delta[ii]=float(error*fd(y[ii])*Sp/2.0f);
}
for(m=0;m<(L-2);m++)
{

N2=Nt[-NL[L-2-m];
for(z=0;z<NL{L-2-m];z++)

{
ii=Nt2+z;
sum=0.0;
n=NS[L-3-m];
for(j=0;j<NL[L-1-m];j++)
sum+=delta[Ntl +j}*x[n+j+z*NL{L-[-m]];
delta[ii]=float(sum*fd(y[ii])*Sp/2.0f);
}
NtI=Nt2;

}
for(k=0;k<NL[1];k++)
{
for(j=0;j<NL{0];j++)
{
dffk+j*NL{ 1]]+=delta[k} *xp[i+j*M];
¥
}
Nt1=NS[0]; Nt2=0;

N3=NL[1];
for(m=1;m<(L-1);m++)
{

for(k=0;k<NL{m+1];k++)
for(j=0;j<NL{m];j++)
AfNtl+k+j*NL[m+1]]+=delta[NB+k]*y[NQ2+j];
Nt!=NS[m];
N22+=NL{m];
Nt3+=NL[m+1];
}
}

}

float CDelta::fdelta(void)

{

// Source: [SID94]

float net,error=0.0,q 1=0.0f;

float E;

int k,j,i,n,m,Nt1,Nt2,code,count,IdN,check,ch,recgC;
float* w;

TRecogn=0;
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w=Xx;
for(k=0;k<M;k++)
{
code=0;
count=0;
IdN=-101;
check=0;
for(i=0;i<NL[1];i++)
{

for(j=0,net=theta;j<NL{0];j++)
net+=w[i+j*NL{1]]*xp[j*M+k};

E=(float)exp({double)Sp*net);

ylil=(floatX(2.0/(1.0+E))-1);

Ntl=NL{1}];
N©2=0;
for(n=2;n<L;n++)
{
for(i=0;i<NL[n];i++)
{
m=Ntl+i;
for(j=0,net=theta;j<NL{n-1];j++)
net+=w[NS[a-2]+i+j*NL[n]] *y[j+Nt2];
E=(float)exp({double)Sp*net);
y{m]=(float}((2.0/(1.0+E))-1);

}
Ntl+=NL{n];
Nt2+=NL[n-1];
}
recgC=0;
ch=l;

for(i=0;i<NL{L-1];i++)
{

error=float(d[k+i*M]-y[Nt2+i});
ql+=(error*error);

if{fabs(error)>THold)
{
code=-101;
}
ifld[k+i*M]>0)
{
recgC=recgC | ch;
count=l;
[dN=i;
ch=ch<<l;
}
iflcode==0)
{
if{lcount !=1)
{
IdN=-1;
check=-1;
}
else
check=1;
TRecogn++;
}
else
IdN=-101;
RecogResult{k*3+1]=recgC;
RecogResult[k*3+2]=check;
}
ql/=2.0;
return ql;

void CDelta::Read Write(int flag,int tot,char* wname)
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FILE* stream;

int i;
float fp;
iflflag=0)
{
if{swream=fopen(wname,"w"))
for(i=0;i<tot;i++)
[3
t
fprintf{stream,"%f " x(i]);
fclose(stream);
}
else
{
Message.Format("CDelta-File %s cannot open for write”,wname);
AfxMessageBox(Message,MB_OK);
return;
}
}
else if{ flag==1)
{
if{stream=fopen(wname,"r"))
for(i=0;i<tot;i++)
{
fscanf{stream,"%f",&fp);
x[i]=fp;
fclose(stream);
}
else
{
Message. Format("CDelta-File %s cannot open”,wname);
AfxMessageBox(Message,MB_OK);
return;
}
)
else

Message.Format("CDelta-It is not read or write flag number”);
AfxMessageBox(Message MB_OK);
return;
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