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SUMMARY

In these days of information technology and multimedia, the needs of
digital information such as a visual and audio are on the high increase.
The field of transmission of multimedia data, however, is facing the
problematic storage size. These traffic problem could be solved sending
a small-sized image data and on the other side, receiving and
approaching a magnified data.

This paper presents newer and hybrid interpolation rather than exiting
one to get high-resolution still images.

The nearest neighbor interpolation and bilinear interpolation are
generally used to process visual information. But the displaying
interpolation is a compound of nearest neighbor interpolation excluding
the mosaic and bilinear interpolation excluding the blurring. In such
way, more advanced high-resolution still image could be obtained
maintaining advantages and making up weak points of interpolations

which are mentioned above.
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// IMEP.cpp : Defines the class behaviors for the application.

#include "stdafx.h”
#include "INIEP.h”

#include "MainlFfrm.h”
#include "IMEPDoc.h”
#include "IMEPView.h”

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[} = _FILE_;
#endif

L e s e s e s
// CIMEPApp

BEGIN_MESSAGE_MAP(CIMEPApp, CWinApp)
//H{AFX_MSG_MAP(CIMEPApp)
//VAFX_MSG_MAP
// Standard file based document commands
ON_COMMAND(ID_FILE_NEW, CWinApp::OnFileNew)
ON_COMMANDI(ID_FILE_OPEN, CWinApp::OnFileOpen)
// Standard print setup command
ON_CONMAND(ID_FILE_PRINT_SETUP, CWinApp::OnFilePrintSetup)
END_MESSAGE_MAP()

ey D111 001000000 0
CII\ILI App constructlon

CIMEPApp::CIMEPApPpO
{

//- TODO: add construction code here,
// Place all significant initialization in Initlnstance

e e assais
hc onc and only CIMEPApp object

CIMEPApp theApp;

i
// CIMEPADpp initialization

BOOL CIMEPApp:InitInstance()
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// Standard initialization

// If you are not using these features and wish to reduce the size
// of your final executable, you should remove from the following
//  the specific initialization routines you do not need.

#ifdef _AFXDLL

Enable3dControls(); // Call this when using MFC in a
shared DLL
#else

Enable3dControlsStatic(); // Call this when linking to MFC statically
#endif

// Change the registry key under which our settings are stored.

// TODO: You should modify this string to be something appropriate
// such as the name of your company or organization.
SetRegistryKey(_T("Local AppWizard-Generated Applications”)).

LoadStdProfileSettings(); // Load standard INI file options (including MRU)

// Register the application’s document templates. Document templates
// serve as the connection between documents, frame windows and views.

CSingleDocTemplate* pDocTemplate;
pDocTemplate = new CSingleDocTemplate(
IDR_MAINFRAME,
RUNTIME_CLASS(CIMEPDoc),
RUNTIME_CLASS(CMainFrame), // main SDI frame window
RUNTIME_CLASS(CIMEPView));
AddDocTemplate(pDocTemplate);

// Parse command line for standard shell commands, DDE, file open
CCommandLinelnfo c¢mdInfo;
ParseCommandLine(cmdInfo);

// Dispatch commands specified on the command line
if (ProcessShellCommand(cmdInfo))
return FALSE;

// The one and only window has been initialized, so show and update it.
m_pMainWnd->ShowWindow(SW_SHOW);
m_pMainWnd->UpdateWindow();

return TRUE,

/111111117 171717171711111 771117771117 1771171117107171717711777171171717717717
// CAboutDlg dialog used for App About

?lass CAboutDlg : public CDialog

public:

CAboutDlg();

// Dialog Data

//H{AFX_DATA(CAboutDlg)
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enum { IDD = IDD_ABOUTBOX };
//MAFX_DATA

// ClassWizard generated virtual function overrides
//HAFX_VIRTUAL(CAboutDlg)

protected:

virtual void DoDataExchange(CDataExchange* pDX);
//VYAFX_VIRTUAL

// Implementation

protected:
J//{H{AFX_MSG(CAboutDlg)
//VAFX_MSG

} DECLARE_MESSAGE_MAP()

?AboutD]giiCAboutDlg() : CDialog(CAboutDlg::IDD)

//H{AFX_DATA_INIT(CAboutDlg)
\ //VAFX_DATA_INIT

?/oid CAboutDlg::DoDataExchange(CDataExchange* pDX)
CDialog::DoDataExchange(pDX);
/{AFX_DATA_MAP(CAboutDlg)

\ //NWAFX_DATA_MAP

BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)
//H{AFX_MSG_MAP(CAboutDlg)
//VYAFX_MSG_MAP

END_MESSAGE_MAP()

// App command to run the dialog

JIIITIIII 1100171700001 1700117717771 77 7717710772177 701777

// CIMEPApp message handlers
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// stdafx.h : include file for standard system include files,

// or project specific include files that are used frequently, but
are changed infrequently

//

#f
'defined(AFX_STDAFX_H__2CIDESFB_E865_49AC_9420_317B29ADBI7E__INCLUDED_)
#define AFX_STDAFX_H__2CODESFB_E865_49AC_9420_317B29ADBY7E__INCLUDED_

#f _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

#define VC_EXTRALEAN // Exclude rarely-used stuff from Windows
headers

#include <afxwin.h> // MFC core and standard components

#include <afxext.h> // MFC extensions

#include <afxdtctl.h> // MFC support for Internet Explorer 4 Common
Controls

#ifndef _AFX_NO_AFXCMN_SUPPORT

#include <afxcmn.h> // MFC support for Windows Common
Controls

#endif // _AFX_NO_AFXCMN_SUPPORT

//H{AFX_INSERT_LOCATION}}
// Microsoft Visual C++ will insert additional declarations immediately before the
previous line.

#endif //
'defined(AFX_STDAFX_H_ 2CO9DE8SFB_E865_49AC_9420_317B29ADB97E__INCLUDED )
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/ IMEP.h : main header file for the IMEP application

/
v

#if 'defined(AFX_IMEP_H__6B2BIF2C_ED23_4DBD_8B2D_23A693324A07__INCLUDED_)
#define AFX_IMEP_H__6B2B1F2C_ED23_4DBD_8B2D_23A693324A07__INCL.LUDED_

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

#ifndef __AFXWIN_H__
#error include ’‘stdafx.h’ before including this file for PCH
#endif

#include "resource.h” // main symbols

Z’//C/{I/\;[/é;/X///////////////////////////////////////////////////////////////
) 4 pp:
% See IMEP.cpp for the implementation of this class

({:lass CIMEPApp : public CWinApp

public:
CIMEPADPDP);

// Overrides
// ClassWizard generated virtual function overrides
//H{AFX_VIRTUAL(CIMEPApp)
public:
virtual BOOL Initlnstance();
//MAFX_VIRTUAL

// Implementation
/THAFX_MSG(CIMEPApD)
//VAFX_MSG
DECLARE_MESSAGE_MAP()

IIT11117707700 77007177 717017 11117771 7710777117707 117077 77171771711717777/17/
/HUAFX_INSERT_LOCATION})

// Microsoft Visual C++ will insert additional declarations immediately before the
previous line.

#endif //
'defined(AFX_IMEP_H_ _6B2B1F2C_ED?23_4DBD_8B2D_23A693324A07__INCLUDED.)
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// IMEPDoc.cpp : implementation of the CIMEPDoc class

//

#include "stdafx.h”
#include "IMEP.h"

#include "IMEPDoc.h”

#include "Math.h”

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE(] = _FILE_;
#endif

11111111 71771777771770777 1717777771171 77171171177777717777777777777/
// CIMEPDoc

IMPLEMENT_DYNCREATE(CIMEPDoc, CDocument)

BEGIN_MESSAGE_MAP(CIMEPDoc, CDocument)
//H{AFX_MSG_MAP(CIMEPDoc)
// NOTE - the ClassWizard will add and remove mapping macros
here.
// DO NOT EDIT what you see in these blocks of generated

//VIAFX_MSG_MAP
END_MESSAGE_MAP()

I11111111711111171117111171111111117711111771771177111711171171117111711177177
// CIMEPDoc construction/destruction

?IMEPDOCIICIMEPDOC()

code!

// TODO: add one-time construction code here

scale = 2;
max = 256;
psnr=0.0;

}

?IMEPDoc11~CIMEPD0c( )

}

{BOOL CIMEPDoc::OnNewDocument()

if (!CDocument::OnNewDocument())
return FALSE,;

// TODO: add reinitialization code here
// (SDI documents will reuse this document)

return TRUE;

I T 7777777777777 711777177717 777 7
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// CIMEPDoc serialization

void CIMEPDoc::Serialize(CArchive& ar)
{

i{f (ar.IsStoring())

// TODO: add storing code herear

CFile fp;

fp.Open("Result.raw”,CFile::modeCreate | CFile::modeWrite);
fp.WriteHuge (m_Res, 128 * 128);

fp.Close();

else
// TODO: add loading code here
CFile* fp = ar.GetFile ();
if(fp->GetLength() = 128 x 128)
{

AfxMessageBox(”128+128 o] vl x| 7} o} Ut} | "),

} return;
((?1 se

ar.Read(m_Org, fp->GetLength());
}

Flag = true;

/

*/

}

II1I11111117110107111710117 110710117177 111 1711177717117 117 71777717717 11177/
// CIMEPDoc diagnostics

#ifdef _DEBUG
YOid CIMEPDoc::AssertValid() const
}

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

CDocument::AssertValid();

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

s
// CIMEPDoc commands

/) om 8
void CIMEPDoc::ZoomIn0()
{

InitImage();

for(int v = 0 y < 128, y++)
{
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for (int x = 0; x < 128, x++)
{

}

m_Res[y*scale][x*scale] = m_small[y][x]);

}

/H2H ol &3t Ah B
?/oid CIMEPDoc::ZoomInl ()

Small();
{or(int x =0; x < 64; x++)

for(int y=0; y < 64, y++)

m_Res[x*scale][y*scale] = m_smalllx][y];
m_Res[x*scalelly*scale+1] = m_small[x][v];
m_Res[x*scale+1][y*scale] = m_small[x][y];
} m_Res[x*scale+1][y*scale+1] = m_small[x][y];
}
PSNR();

}
void CIMEPDoc::InitImage()
{ for(int y = 0y y < 256; y++)
{ for(int x = 0; x < 256; x++)
! m_Res[yl[x] = 255;

}

/O ERE BT

zloid CIMEPDoc::ZoomIn2()
int 1=0,j=0;
Small();

/) wkkokokkkkk O AF BF T sokok ko ok ok ok k ok

ZoomlIn0(),

// Step 1

inty =0

int x = 0

for(i =1, 1 < 256, i+=2)

for(j=l; ] < 256, j+=2)
m_Res[i][j] = (m_Reslyl[x] + m_Res[y+2][x] +
m_Res[y][x+2] +

m_Res[y+2][x+2])/4;

}

X+=2;
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x=0
v+=2;
}
// Step 2
v=0;
x=0;
(for(i =0; 1 < 256; i+=2)
{or(j=1; j < 256, j+=2)
m_Reslil(j] = (m_Reslyllx] + m_Res[yl[x+2])/2;
X+=2,
}
x=0;
y+=2;
}
// Step 3
y.—_o;
x=0;
for(i =0; 1 < 256; i+=2)
{
for(G=1, j < 256 ; j+=2)
m_Res[j]li] = (m_Reslyilx] + m_Res[y+2][x])/2;
y+:2;
}
y:O;
X+=2;
}
PSNR();

z/oid CIMEPDoc::PSNR()
double err=0.0;
psnr =0.
mse=0;
(for(int 1=0; 1 < 256 1++)
for(int j=0; j<256; j++)
{

err = err + {(double)Org_Imglilj] -
(doub]c)mﬁRes[i][{])*((double)()rg_lmg[i][j] - (double)m_Res[il[j]);

}

mse = err/(256.0%256.0),
psnr = 10.0*log10((256.0%256.0)/mse);

void CIMEPDorc::DoubleLoad()
{

CFileDialog dlg(true);
CFilehalog dlg2(true);
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if(dlg.DoModal () == IDOK)
{

CFile file(dlg.GetFileName (), CFile::modeRead):
file.Read (m_Org, sizeof(m_Org)),
file.Close ();

{ if(dlg2.DoModal () == IDOK)
CFile file(dlg2.GetFileName (), CFile:modeRead);
file.Read (Org_Img, sizeof(Org_Img)),
file.Close ();
} }
?/oid CIMEPDoc::Small()
InitImage();
inti=20j=0;

for(int y =0,y < 128 y++)
for (int x = 0; x < 128, x++)

i = int(y * scale_y2);
j = int(x * scale_x2);

m_smalllil(j] = m_Org[y]x];
}
‘}/oid CIMEPDoc::Large()
{ InitImage();
inti1=0,j=20
for(int y = 0; y < 64; y++)
{ {or (int x = 0; x < 64, x++)

= int{y * scale_y),

i
j = int(x * scale_x);

m_Res[i][j] = m_small[y]{x];

///Ig-:-‘- % E} O‘]
YOid CIMEPDoc::ZoomIn4()

int x=0, y=0;
int max=226;

//°3 3 gl
Small(),
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for(x=0; vy <64; x++){
for(y=0;y < 64, y++){

m_Res[x*2)[y*2] = m_small[x][v];
m_Res[x*2+1][y*2] = m_small[x][v];
m_Res[x*2])[y*2+1] = m_small[x][y];
m_Res[x*2+1][y*2+1] = m_smalllxl{y];

ifty > 1N
m_Res[x*2][y*2] = (m_Res[x*2}{y*2-1] +
m_Res[x*2][y*2+11)/2;
m_Res[x*2+1][v*2] = (m_Res[x*2+1][y*2-1] +
m_Res[x*2+1][v*2+1])/2;

)
}
}
\ PSNRO),
//A S 7HY
void CIMEPDoc::ZoomIn3()
{
int x=0,y=0,
int max=256;
SmallO);
// |73 &
ZoomIn0();
for(x =0; x < max; x*+=2)
{
for(int y=0; v < max, y+=2)
m_Res[x+1][y] = m_Res[x]ly];
m_Res[x][y+1] = m_Res[x]lv];
m_Res[x+1][y+1] = m_Res[x][y];
}
forty = 1, y < max-1;, y+=2)
{
m_Res[x][y] = (m_Res[x][y-1]+m_Res[x][y+1])/2;
m_Res[x+1][y] = (m_Res[x+1][y-1]+m_Res[x+1]ly+1])/2;
}
}
} PSNR();
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// IMEPView.h : interface of the CIMEPView class

//
I 1011777107171 171777 072171777107 707 1777171777177 777777

#if

ldefined(AFX_IMEPVIEW_H_ D94B4834_15E5_4FDA_8B4B_FAA37AAAFB71__INCLUD
ED_)

#define

AFX_IMEPVIEW_H_ D94B4834_15E5_4FDA_8B4B_FAA37AAAFB71__INCLUDED_

#if _MSC_VER > 1000
#pragma once
#endif // _"MSC_VER > 1000

({:lass CIMEPView : public CView

protected: // create from serialization only
CIMEPView();
DECLARE_DYNCREATE(CIMEPView)

// Attributes

public:
CIMEPDoc* GetDocument();
Int max;

// Operations

public:

// Overrides
// ClassWizard generated virtual function overrides
//H{AFX_VIRTUAL(CIMEPView)
public:
virtual void OnDraw(CDC* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
protected:
virtual BOOL OnPreparePrinting(CPrintInfox plnfo);
virtual void OnBeginPrinting(CDC* pDC, CPrintInfo* plnfo):
virtual void OnEndPrinting(CDC* pDC, CPrintIlnfo* pInfo);
//VWAFX_VIRTUAL

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

protected:

// Generated message map functions

protected:
//HAFX_MSG(CIMEPView)
afx_msg void OnZoominl();
afx_msg void OnZoomin2();
afx_msg void OnZoomin3(}:
afx_msg void OnZoomin4();
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ZIPYAFXCOMSG
DECLARE_MESSAGE_MAPQ)
b

#ifndef _DEBUG // debug version in IMEPView.cpp
inline CIMEPDoc* CIMEPView::GetDocument()

{ return (CIMEPDoc*)m_pDocument; }
#endif

s

J/HAFX_INSERT_LOCATION}
// Microsoft Visual C++ will insert additional declarations immediately before the
previous line.

#endif ///

'defined( AFX_IMEPVIEW_H__D94B4834_15E5_4FDA_8B4B_FAA37AAAFB7]1_INCLUD
ED_)
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