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Section 02 41012 H2=S 9Tt MFC &&E0H|

©Q Visual C++ T2 2 A8l  [File]-[New] Ml 7+ 2E

« Microsoft ¥isual C++

Edit Miew Insert Project Build Tools Window Help

Wl e Ctrl+h E | e (4 H_l_ = |E§lt|_

ﬁ-"' Qpen,,, Ctrl+0

Eluse JI

 al x|

. |‘.:|‘.:|‘—

Open Warkspace, .,
Save Workspace
Close Workspace

i cave Ctrl+5
Save As
& Save &l

Fage Setup,.,
&5 Print,,, Ctrl+P

Recent Files »
Recent Workspaces »

Exit




Section 02 H4loj=22

@ [New] i 3HaHRES| [Projects] B0l M MFC AppWizard [exe] &= M

HES 218 MFC & Z0PIAHI=S)

Project name@toll Ct52} ZHo| =

Project name

Wavelet Transform

Files Projects | Workspaces

Other Documents

i) ATL COM AppWizard

¢|Cluster Resource Type Wizard
g+ Custom AppWizard
‘#Database Project
S DevStudio Add-in Wizard

& |SAPI Extension Wizard

[

= MFC ActiveX ControlWizard
[ MFC AppWizard [dIl]

- MFC App"izard [exe]

1 Utility Project
=|Win32 Application

~]Win32 Console Application
|=] Win32 Dynamic-Link Library
%|Win32 Static Library

Project name:

|Wave|etTransfurm

Location:

|C:HDucumt:nts and Settings#SU J

+ Create new workspace

" Add to current workspace

-

Platforms:

VWin32

0K

Cancel

—



Section 02 HI0|23 HEAS 2Tt MFC &S0 |(AI=S]

© [MFC AppWizard] t &HakXtol| Al MDI 7| ol A =} 317| 2|3 MDI(multiple
documents) =2 ME _; [Finish] H % 223 7[% Bd MAE 2lm

Type of application Multiple documents
language $H=20f [APPWZKORDLL]

MEC AppWizard — Step 1

ication

B \what type of application would you like to create?

------- " Single document

* ‘Multiple documents:

" Dialog based

v Documentf¥iew architecture support?

YWhat language would you like your resources in?

|EH= 0] (APPWZKOR.DLL) -

< Back | Next > | Finish Cancel




Section 03 I gl.=9 A

@ Visual C++ ZZ2 M [View]-[ClassWizard] H|

5]
o

— =
522

@ [MFC ClassWizard] i 2HakAF2| Class name &-=01| A

CWaveletTransformDocE MEd — Message =0l A OnOpenDocument EI &

28— CWaveletTransformDocoll OnOpenDocument

MFEC ClassWizard

Message Maps Member Variables | Automation | ActiveX Events | Class Info |

|CWaveIetTransformDuc j

Member functions:

¥V OnNewDocument

OnOpenDocument

¥ Serialize

Description: Called as part of the File Open command

Project: Class name: Add Class... ~
|Wave|etTransfnrm j -

C:#._ WwWaveletTransformDoc.h, C:#.. ¥ aveletTransformDoc.cpp g
Object |Ds: Messages: Delete Function

OnCloseDocument A .
ID_APP_ABOUT ~ | |onCmdMsg 1 LSl bz
ID_APP_EXIT b OnFinalRelease

ID_EDIT_COPY OnNewDocument

ID_EDIT_CUT OnOpenDocument &

ID_EDIT_PASTE OnSaveDocument

ID_EDIT_UNDO “ ReportSaveloadException ¥

=LA =
sk £

o |

Cancel

10



Section 03 M

© 2rollAM AlS e e JAHE Hre & o
ﬁﬂ = 7}

ozl ¥ Add Member Variable
=-E WaveletTransform classes #endif //_DEBUG

'+ "13 CAboutDIg sreririsiiiizigsy | Panable Type:
+-®% CChildFrame /7 CHWaveletTransf Iunsigned char
"% CMainFrame ) ) Cancel |
'Ij CwaveletTransformApp BOOL CWaveletTran asiohicNap e
¢ "m_Inputimage
'Ij CWaveletTransform¥iew Go to Definition ACCESS
* 1 Globals Add Member Function... ’7 & Public " Protected " Private

&dd Member Mariable, |,

Add Mirtual Function,

Add Windows Message Handler,,,

‘E References, .,

Variable Type Variable Name Access AH
unsigned char *m_Inputimage Public 2 G Ho
unsigned char *m_Outputimage Public £8 Y Hh
unsigned char **m_Arrangelmage Public Hel HE G H
int m_Height Public a9l M2E 37|
int m_Width Public Gael 72 37|
int m_Size Public Hato] x| 27|

11



Section 03 M& 8-=5 AZOPIAHI=)

@ BOOL CWaveletTransformDoc::OnOpenDocument(LPCTSTR IpszPathName)

ol cl2 T2 33 £7H)1)

BOOL CWaveletTransformDoc: :OnOpenDocument (LPCTSTR lpszPathName)

{

if ('CDocument: :OnOpenDocument (1lpszPathName) )
return FALSE;

CFile File;

File.Open (lpszPathName, CFile: :modeRead | CFile: :typeBinary) ;
if (File.GetLength() == 256*256){ // Raw ulle| 37| &H

m Height = 256;
m Width = 256;
}
else if (File.GetLength() == 512%512){ // RAaw Ijgle| 37| ZAH
m Height = 512;
m Width = 512;
}
else{
AfxMessageBox (""Not Support Image Size");
return 0;

12



Section 03 M& 8-=5 AZOPIAHI=)

@ BOOL CWaveletTransformDoc::OnOpenDocument(LPCTSTR IpszPathName)
o ct2 =233 F7H2)

m Size = m Height * m Width;

m_ InputImage = new unsigned char [m Height * m Width];
// U™ da MET Z2H

m OutputImage = new unsigned char [m Height * m Width];

// EH I NE 32
for(int i = 0 ; i<m Height * m Width ; i++){

m_InputImage[i] = 255; // X£7|%}
m OutputImage[i] = 255; // Z7|§t

File.Read(m InputImage, m Height * m Width); // It ¢{7|
File.Close() ;

return TRUE;

13




Section 03 M& 8-=5 AZOPIAHI=)

O 2 H = HAr2 &0l517| 28l CWaveletTransformView::OnDraw(CDC* pDC)

of ot Z=0% F7¢

void CWaveletTransformView: :OnDraw (CDC* pDC)

{

CWaveletTransformDoc* pDoc = GetDocument() ;
ASSERT_VALID(pDoc);
// TODO: add draw code for native data here

int i, j;
int R, G, B;

for (i=0 ; i<pDoc->m Height ; i++){
for (j=0 ; j<pDoc->m Width ; j++) {
R = pDoc-> m_InputImage[i*pDoc->m Width + j];
B =G =R;
pDC->SetPixel (j+5, i+5, RGB(R, G, B));
// €Y e Mo &3

for(i=0 ; i<pDoc->m Height ; i++) {
for(j=0 ; j<pDoc->m Width ; Jj++) {
R = pDoc->m OutputlImage[i*pDoc->m Width + j];
B =G =R;
pDC->SetPixel (j+pDoc->m Width+10, i+5, RGB(R, G, B));
// SHEE daE FHo &9




Section 04 Hio|B22 H

=

B Save WaveletTransform,rc

#-Jlcor  Inser,.,

> 0 v
() Stri Import, .,

#- (] Too —

w3 Ver v Docking View

Hide

Properties

&S FIC HeSit &S0

ResourceView &0l A [WaveletTransform resources]-[Dialog] &0l A OF%
AQEZHES E - HIZ7F7| M 7 [Insert Dialog] £ &

-3 WaveletTransform resources
[ uAcceIerator

Wavelet Transform E]

~Decomposition

LEVEL ||

~FILTER-
C db1 « db2
© db3 " db 4

~Reconstruction -

Error

SNR[dB]

Arrange Image

%
oy
o
i

15



Section 04 90|22 H

© disteA£dE

Cl=2t &ol g2

Xt A HOPIHI=S)

ID Caption Option
Dialog Properties IDD_DIALOGH Wavelet Transform
Group Box Properties IDC_STATIC Decomposition
Group Box Properties IDC_STATIC FILTER
Group Box Properties IDC_STATIC Reconstruction
Text Properties IDC_STATIC LEVEL
Text Properties IDC_STATIC Error
Text Properties IDC_STATIC SNR[dB]
Edit Properties IDC_EDITT Tab stop
Edit Properties IDC_EDIT2 Tab stop
Edit Properties IDC_EDIT3 Tab stop
Radio Button Properties IDC_RADIO1 db 1 Group
Radio Button Properties IDC_RADIO? db 2
Radio Button Properties IDC_RADIO3 db 3
Radio Button Properties IDC_RADIO4 db 4
Push Button Properties IDC_BUTTON_ARRANGE Arrange Image
Push Button Properties IDC_BUTTON_UPDATE 3t
Push Button Properties IDC_BUTTON_END 3=

16



Section 04 #HI0|22 HEAS 2T gt Xt & SoIAHIS)

QUi 5HAkAL floll M Ol A 2 B2 B ES &7 [ClassWizard] B 78 S8
— [ClassWizard] CH &}AFX}ol| A [Add Class] HE £8
— [Adding a Class] CH & Xtol| M Create a new class &= 41E4

i B Wavelet Transform [ X|
- Decomposition - _ i b
By Copy
LeveL [Edit | @ Past
| Insert ActiveX Control,,,
~FILTER Sleg sl B
: ~ db 3 ~ db 4 & Check Mnemonics
1 i B Classiizard,..
- Reconstruction - - ;:'I:OI‘JVEI:ﬁES Adding a Class @
Error Edit IDD_DIALOGI is a new resource. Since itis a 0K
: dialog resource you probably want to create a
Ean 2 new class for it. You can also select an
SNR[dB] Edit B existing class. Cancel

Arrange Image

* Create a new class

t l = l " Select an existing class

17



Section 04 H4o|=a e M MOIHI=)
=

O ciSIt Zo| thEtAXLE Ealj20 S

Class Name CWaveletTransformDIg

New Class @

~Class information . 0K
Name: |CWaveIetTransforleg|
% Cancel
File name: WaveletTransformDlg.cpp
Change... I
Base class: |CDiang LI
Dialog ID: IDD_DIALOG1 |
-~ Automation -
+ None
" Automation
" Createable by type ID: |Waveletiransform.Wavelef

18



Section 04 #HI0|22 HEAS 2T gt Xt & SoIAHIS)

® [Class Wizard] tH £HAKtof| M [Add Variable] HE 28 — [Add Member
Variable] CH SHaHXol| A] CWaveletTransforDlg CH&FAMRE MEH — B{Z= 7}

Control IDs Member variable name Variable Type
IDC BT m_Level int
D EDIT2 m_Error float
IDC_EDIT3 m_SNR float
IDC_RADIO1 m_FilterCheck int

MFC ClassWizard 7K

Message Maps Member Variables I Automation | ActiveX Events l Class Info |

Project: Class name: Add Class... ~
WaveletTransform _vJ

|CWaveIetTransformDIg v
Add Variable...
C:#...WWaveletTransformDlg.h, C:#...WWaveletTransformDlg.cpp

Control IDs: Type Member Delete Variable |
IDC_BUTTON_ARRANGE
IDC_BUTTON_END
IDC_BUTTON_UPDATE

Update Columns
IDC_EDIT1 int m_Level Bind All
IDC_EDIT2 float

|

|

- | m_Error
IDC_EDIT3 float m_SNR
IDC_RADIO1 int m_FilterCheck
Description: radio button group transfer

OK | Cancel

19



Section 05 =22t 0|2 Bzt PP

@ ResourceView &0l A [Menu]-[IDR_IMAGETYPE] L2283 o/ F7I
S22, [Menu Item Properties] CH &tAkAlol| M CtS

O HrEF/NSFEEH

ap Zo| M FIt

W

=3 WaveletTransform resour
[:l Accelerator

Ea Dialog

- IDD_ABOUTBOX

----- IDD_DIALOG1

------ By IDR_MAINFRAME
- B|IDR_WAVELETYPE|
=[] String Table

[:l Toolbar

+-[] Version

MEFy TEEY 221 W) TSEH) | Y02 g

Menu Item Properties

4 % General | Extended Styles |

......................

ID: |

I Separator
[T Checked

v Pop-up
[7 Grayed

j Caption: I-?—“WE%JJ H =t
[ Inactive Break: INDI‘IE j
™ Help

Prompt: I

20



Section 05 =er qlojgal wHel AEHOPIAHIS)

© =273 A= A H7E F715H={ 1 9' { 77l S0{& X &
222! — [Menu Item Properties] C SHAFXLO]| A %1} #o| 4 X|H

mhziEy EE(E) 20V ZHW) ESEH) "I0/=s sz s

Menu ltem Properties [
44 % General | Extended Styles |

ID: |D_WAVELET TRANSFORM ~| Caption: |Wavelet

[~ Separator [ Pop-up [ Inactive Break: |Nune j
[ Checked [ Grayed [ Help

Prompt:

O 2 olw fldM oIRA LLEZ HES =5
HI2 7| M| v+ [ClassWizard] 2& e

Miew as Popup

T Check Mnemonics

assWizard,,,

Froperties 21




Section 05 =4isk 90|22 vz OS]

© [MFC Class Wizard] tH &t4HXte| [Message Maps] B 0ll A1 Object IDs =2}
Messages =& Ct3 1 20| X[ " St [Add Function] HE 8
— [Add Member Functlon] CH stAXRLO M [OK] HHE S &8 &8 71
— [Edit Code] HEEZ =8 T2 0|=

MFC ClassWizard

Message Maps | Member Variables | Automation | Activex Events | Class Info |

Project: Class name: Add Class... ~
WaveletTransform j i

|CWaveIetTransfurmV|ew j
Add Function...

C:i.. . WwWaveletTransformView.h, WaveletTransformView.cpp
Object |Ds: Messages:
ID_FILE_SAVE ~ Edit Cod
ID_FILE_SAVE_AS UPDATE_COMMAND_UI |Eilfi mile
ID_NEXT_PANE
ID_PREY_PANE

ID \I"IEW STATUS_BAR
ID_VIEW TOOLBAR

1D WAVELET TRANSFORM

£

- ™
Member functions: Add Member Function @
¥ OnBeginPrinting
¥ OnDraw

Member function name: 0K
¥ OnEndPrinting

¥ OnPreparePrinting W aveletTransform

¥ PreCreateWindow

Cancel

Description: Handle a command [from menu, accel, cmd button) MEESEQE: COMMAND

Object ID: ID_WAVELET_TRANSFORM

Member function name OnWaveletTransform

22



Section 05 =4isk 90|22 vz OS]

® CWaveletTransformView::OnWaveletTransformoi| C}=21} Zo| T2z
ZtM . CWaveletTransformView= CWaveletTransformDocE S &5t= &
£ 511, 9ol =2l 4 &2 CWaveletTransformDocOl| A o L}A El

void CWaveletTransformView: :OnWaveletTransform()

{

CWaveletTransformDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;

pDoc->OnWaveletTransform(); // Doc Sei2A0A M Msljof & &= 0|

Invalidate (TRUE) ;

23



S A0 A AHOD|(AHIS]

@ ResoureViess 2] CWaveletTransformDoc 2 9|0l OIRA QLEZ HE
28 F °IZ 7}7| Ml 77 [Add Member Function] 2 & — [Add Member
Function] CH SFAHXIO| Al OnWaveletTransform &= F71

1>

Section 09

i G 11 [ L | P p———— T e I R Y
SRa- C\VWaveletTransformDoc o 1. Definiton

& AssertValid()
- %¢ CWaveletTransformLC :
- @ "CWaveletTransform| Add Member Variable..,
& Dump(CDumpContex Add Virtual Function, .,
& OnNewDocument() Add Windows Message Handler, .,
& OnOpenDocument(LF B References,..
- @ OnWaveletTransform & Derived Classes. .,
¢ Serialize(CArchive &: " pace Classes, .,

&dd Member Function,.,,

@ m_Arrangelmage Add to Gallery
@ m_Height .
- 5 New Folder,,, c
* @ m_Inputimage Add Member Function 2]
@ m_Outputimage Group by Access
¢ m_Sl-ze v Docking View Function Type: OK
@ m_Width ; old
- "% CWaveletTransformVYiev Hide Cancel
¢ AssertValid() Properties Function Declaration:
Pa P W avelatTrancfarm
OnWaveletTransform

-Access
+ Public " Protected " Private
[~ Static ™ Virtual

24



Section 05 =4isk 90|22 vz OS]

©® CWaveletTransformDoc::OnWaveletTransformoll A= ¢l2{ =l 4 At} o|2| ot
E U 5IAHXE o] 8510 Yol =3l B{ & A8l Wavelet Transform CH SHAKIE
g% g UAEE [Flle View]-[Header File]-[WaveletTransformDoc.h] T 2
2lstof Ctx B & Tt

// aveletTransformDoc.h : interface of the CWaveletTransformDoc class
[11111777777777777777777777777777777777777777717177777771717777777

#if 'defined (AFX WAVELETTRANSFORMDOC H 4A38BAEB
E3CB_44C9_B2CB_057CD4D9FF0A__INCLUDED )

#define AFX WAVELETTRANSFORMDOC H 4A38BAEB E3CB_44C9

B2CB_0 57CD4D 9FFOA_INCLUDED_

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

#include "WaveletTransformDlg.h" // CHENMA}L ol Mol

class CWaveletTransformDoc : public CDocument
{
protected: // create from serialization only
CWaveletTransformDoc () ;
DECLARE DYNCREATE (CWaveletTransformDoc)
// Attributes

public:
// Operations
public:
CWaveletTransformDlg *pDlg;

25




Section 05 =43t 90|22 et 2EHOPIAHI=S)

© CWaveletTransformDoc 22 A 2| MM Xt AHXIE Cl2 1} Zo| =HA

CWaveletTransformDoc: :CWaveletTransformDoc ()
{

// TODO: add one-time construction code here
pDlg = new CWaveletTransformDlg (this) ;

CWaveletTransformDoc: : ~CWaveletTransformDoc ()

delete pDlg;




Section 05 =3 0|22 Wt AEHBI|(AHIS)

O MAME= g CWaveletTransformDoc::OnWaveletTransformE ClS 2} Z0|

07| A WaveletTransform Ci &tAMXIE §&51HA EH.

void CWaveletTransformDoc: :OnWaveletTransform()

{
if (pDlg->GetSafeHwnd () == NULL)

pDlg->Create (IDD_DIALOGl); // REZ(A Ci5AtX}l 0[&

pD1lg->ShowWindow (SW_SHOW) ;

27



Section 05 =4isk 90|22 vz OS]

&) CWaveletTransformDIg 22| A 2 0| 5. Cf 3}AKIE 0| 85101 B 2tof| AL 5
= H=E U9 E. [File View]-[Header Files]-[WaveletTransformDlg.h]
o 2 o|=5tod ctF =23 FIt

[117777777777777777777777777777777777777777777777777777777
// CWaveletTransformDlg dialog

class CWaveletTransformDoc;

class CWaveletTransformDlg : public CDialog
{
// Construction
public:
CWaveletTransformDlg (CWnd* pParent = NULL); // standard

constructor
CWaveletTransformDlg (CWaveletTransformDoc *pDoc, CWnd*

pParent = NULL) ;

// Implementation

protected:

CWaveletTransformDoc *m;pDoc;




Section 05 =3 0|22 Wt AEHBI|(AHIS)

D [File View]-[Source Files]-[WaveletTransformDlg.cpp] Tl 2 0| S50 Cl2
ot ol 213 =M

#include "WaveletTransformDoc.h"

#ifdef DEBUG

#define new DEBUG_NEW

#undef THIS FILE

static char THIS FILE[] = _ FILE ;
#endif

[17777777777771777777777777777777777777777177777717771771777

// CWaveletTransformDlg dialog
CWaveletTransformDlg: :CWaveletTransformDlg (CWnd* pParent /*=NULL*/)
: CDialog (CWaveletTransformDlg: :IDD, pParent)

m_pDoc = NULL;

CWaveletTransformDlg: :CWaveletTransformDlg (CWaveletTransform
Doc *pDoc, CWnd* pParent /*=NULL*/)
: Chialog(CWaveletTransformDlg: :IDD, pParent)
m_pDoc = pDoc; // Doc ZEa{A &
m Level = 1; // Wavelet &3df
m Error = 0.0f; // MSE X=7|%
m SNR = 0.0£; // SNR E7|3}
m FilterCheck = 0; // Filter Check 7|5

nE

P

ol

=7|




Section 05 =gk Y012 W2t AP |(HI=S]
(B [MFC Class Wizard] CH EHAFXk2] Wavelet Transform EHEP“XFOHH [H&h
= 28 - fol=3l HElo| do{HEF chgut Zo| & =7}

MFC ClassWizard ?X

Message Maps l Member Variables I Automation ] ActiveX Events | Class Info |

Project: Class name: Add Class... ~ |
WaveletTransform _'J [CWaveIetTransforleg LI

Add Functi
C:#..WWaveletTransformDlg.h, C:#...#WaveletTransformDIg.cpp = el

Object IDs: Messages: Delete Function

ID_WINDOW_NEW : -
ID_WINDOW _TILE_HORZ BN_DOUBLECLICKED
IDC_BUTTON_ARRANGE

IDC_BUTTON_END

IDC_EDIT1 »

IDC_EDIT2 v

Member functions:

2

V DoDataExchange

{7 OnButtonUpdate ON_IDC_BUTTON UPDATE:BN_CLICKED

Add Member Function @

Member function name: 0K
Description: Indicates the user clicked a button

[(BButtonUpdate
OK

Message: BN_CLICKED
Object ID: IDC_BUTTON_UPDATE

Cancel

Class name CWaveletTransformDIg

Member function name OnButtonUpdate

30
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Section 05 =42 101821 Hat 2HO (A=)

void CWaveletTransformDlg: :OnButtonUpdate ()

{
// TODO: Add your control notification handler code here

UpdateData (TRUE) ;

m _pDoc->m Level = m Level;

// tHEHXIOA a2 2| ZS Doc iAo ME
m_pDoc->OnWaveletEncode () ; // 9 O|EEl W3
UpdateData (FALSE) ; // Zz} HH0o|E

31



Section 05 =% 40|22 H2t AT}

@ CHStAKLe| B2l E0| 28 =M tizlo| Aldl =1 Al 3
CWaveletTransformDoc 2 A0l A UA| E. CWaveIetTransformDoc oA
2 0| =35}0{ OnWaveletEncode &= F7}

Add Member Function

Function Type: 0K
void

Cancel

Function Declaration:
OnWaveletEncode

-Access
+ Public " Protected " Private
[~ Static ™ ¥irtual
Function Type void
Function Declaration OnWaveletEncode

Access Public




0

S A0 A AHOD|(AHIS]

1>

Section 09

O =5t at5=E AI83517| 9I5ll CWaveletTransforDoc.cpp2| ¢ Zofl ct22t Zto|
M

o

—_

// Wavel
//

#include

#include

#include

#include

etTransformDoc.cpp:implementation of the CWaveletTransformDoc class

"stdafx.h"

"WaveletTransform.h"

"WaveletTransformDoc.h"

"math.h" // 5 &TE& s sl MA

33




[WaveletTransform Classes]-[CWaveletTransformDoc] & #/0|A Ol
QLEZ HE 8 -[Add Member Variable]

Section 05 =3 0|22 Wt AEHBI|(AHIS)

(D OnWaveletEncode g0l A ALS == M W8 M A 517 215

1

i tatALE o] B8l H ¢

- 2| x| ?

tH

[+

= WaveletTransform classes

®® CAboutDIg

R CChildFrame

®® CMainFrame

®% CWaveletTransformApp

i~ CWaveletTransformDoc

R CWaveletTransformView

[ Globals

#iendif //_DEBUG

FlE787777777777¢7
/7 CWaveletTransf

BOOL CWaveletTran
{

Go to Definition
&dd Member Function,,,
&dd Member Variable,,,

22| [Add Member Variable]

Variable Type Variable Name Access
“*m_templnput double Public
“*m_tempOutput double Public
m_Level int Public
m_FilterTap int Public
*m_FilterHO double Public
*m_FilterH1 double Public
*m_FilterGO double Public
*m_FilterG1 double Public

34



Section 05 =4et

@ CWaveletTransformDoc EH

Hl01=23 He FHOPIIAHIS)

oA OjeA QEEHE 22

—[Add

Member Function] &= — [Add Member Function] CH SHAFKTO]| A
OnWaveletEncode g0l A ALEE = && M A5t 2t

=BT CWaveletTransformDoclil ol mttTafsssssiRima ey
" Go to Definition
& AssertValid() 2 dd Merbar Finct
i ﬁ?‘ CWaveletTransformC

&dd Member Variable, .,

& OnNewDocument[) Add Windows Message Handler.,,

- § "CWaveletTransforml

& OnOpenDocument(LF 5 References, .,
- @ OnWaveletTransform & Derived Classes. .,
& Serialize(CArchive &M p.-: Clagses,

gl Eld 3 49

void OnWaveletEncode

void OnFilterTapGen( ) ZE o 4 g

void OnFilterGen(double® m_HO, double™ m_H1, double® ZE| MM
m_GO, double® m_G1)

double® OnDownSampling(double *m_Target, int size) O MEd g+

double* OnConvolution(double™ m_Target, double™ m_Filter, 1AH 22N g

int size, int mode)

ok

unsigned char”

OnMem?2DAllocUnsigned(int height, int width)

2R Hize| g

double™

OnMem2DAllocDoublelint height, int width)

2R H2e| 2E

double™

OnScale(double **m_Target, int height, int width)

35



Section 05 =42 101821 Hat 2HO (A=)

k21

ol

® OnDownSampling &= =7}

double* CWaveletTransformDoc: :OnDownSampling(double *m Target,

int size)

int i;

double* m temp;
m temp = new double [size / 2];

for (i=0 ; i<size/2 ; i++)
m temp[i] = m Target[2*i]; // Ct2 MET X2l

return m_ temp;
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@ OnConvolution &= F7}517](1)

double* CWaveletTransformDoc: :OnConvolution(double *m Target,
double *m Filter, int size, int mode)
{ // Circular ConvolutionZ 9|8t &=
int 1, j;

double *m temp, *m _ tempConv;
double m sum = 0.0;

m_temp = new double [size + m FilterTap - 1];
m_tempConv = new double [size]; // Convolution ZI} &3 Hi

switch (mode) {
case 1 : // Circular Convolution=Z {8t =7|35}
for(i=0 ; i<size ; i++)
m temp[i] = m Target[i];

for(i=0 ; i<m FilterTap-1 ; i++)
m temp[size + i] = m Target[i];
break;
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@ OnConvolution &= F7}3517((2)

case 2

for(i=0 ; i<m FilterTap-1 ; i++)
m temp[i] = m Target[size - m FilterTap + i + 1];
for (i=m FilterTap-1 ; i<size + m FilterTap-1 ; i++)
m temp[i] = m Target[i - m FilterTap + 1];

break;

}

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

}

return m_tempConv; // ¢4t HIIE

for(j=0 ; j<m FilterTap ; j++) {
m sum += (m_temp[j+i] * m Filter[m FilterTap-]j-1]);
// Convolution ¢4t

}

m_tempConv[i]

m_sum,

m sum = 0.0;

=
rik
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® OnFilterTapGen & £7}517|

void CWaveletTransformDoc: :OnFilterTapGen ()
{ // Filter Tap MHY

switch (pDlg->m FilterCheck)

{

case 0 : m FilterTap = 2;

break;

I
IS

case 1 : m FilterTap
break;

case 2 : m FilterTap = 6;
break;

case 3 : m FilterTap = 8;
break;

default : AfxMessageBox ("Wrong Filter Tap")

return;

}
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@ OnFilterGen &= F£7}15171(1)

void CWaveletTransformDoc: :OnFilterGen (double *m HO,
Double *m Hl, double *m GO, double *m Gl)
{ // 95 A=z 2
int i;
switch(m_FilterTap)
{

case 2
m HO[O] = 0.70710678118655;
m HO[1l] = 0.70710678118655;
break;

case 4
m HO[O] = -0.12940952255092;

m HO[1] = 0.22414386804186;
m HO[2] = 0.83651630373747;
m HO[3] = 0.48296291314469;

break;

case 6
m HO[O] = 0.03522629188210;
m HO[1l] = -0.08544127388224;
m HO[2] = -0.13501102001039;

m HO[3] = 0.45987750211933;
m HO[4] = 0.80689150931334;
m_HO[5] = 0.33267055295096;
break;
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@ OnFilterGen &= F7}512((2)

case 8
m _HO[O] -0.01059740178500;
m HO[1l] = 0.03288301166698;
m HO[2] = 0.03084138183599;
m HO[3] = -0.18703481171888;
m HO[4] = -0.02798376941698;
m HO[5] = 0.63088076792959;
m HO[6] = 0.71484657055254;
m HO[7] = 0.23037781330886;
break;

default :
AfxMessageBox ("Wrong Filter") ;

return;
}
// HO EE H#ZE ol8sl, H1, 60, 61 EE HF MM
for(i=0 ; i<m FilterTap ; i++)

m H1[i] = pow(-1,i+l) * m HO[m FilterTap - i - 1];

for(i=0 ; i<m FilterTap ; i++)
m GO[i] = m HO[m FilterTap - i - 1];

for(i=0 ; i<m FilterTap ; i++)
m Gl[i] = pow(-1, i) * m HO[i];
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® OnMem2DAllocUnsigned &= £71547|

unsigned char** CWaveletTransformDoc: :OnMem2DAllocUnsigned
(int height, int width)
{ // unsigned char EEf2| 2X} HiE &=
int i, j;

unsigned char** temp;
temp = new unsigned char *[height];

for (i=0 ; i<height ; i++) // 2X}& Hj¥ &t

temp[i] = new unsigned char [width];

for(i=0 ; i<height ; i++) {
for (j=0 ; j<width ; j++) {
temp[i] [j] = 0; // 2X}& Hi¥ =7|s}

}

return temp;
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double** CWaveletTransformDoc: :OnMem2DAlloc double (int height, int width)
{ // double HE{S| 2XI3 Hjd &
int 1, j;

double** temp;

temp = new double *[height];

for (i=0 ; i<height ; i++)
temp[i] = new double [width];

for(i=0 ; i<height ; i++) {
for (j=0 ; j<width ; j++) {
temp[i] []J] = O;
}

}

return temp;
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@ OnScale &= F7I3171(1)

double** CWaveletTransformDoc::OnScale (double **m Target,
int height, int width)
{ // E1tst & : HEHYE g2 0~255 Ato[2] gte2 Hts)
int 1, j;
double min, max;
double **temp;

temp = OnMem2DAlloc double (height, width) ;
min = max = m_Target[0] [0];

for(i=0 ; i<height ; i++) {
for(j=0 ; j<width ; j++){
if(m_Target[i] [J] <= min) {
min = m Target[i] [j]1; // ZE &gt
}

if(m_Target[i] [J] >= max) {
max = m Target[i][j]1; // ZUgt
}
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@ OnScale &= F7t3171(2)

max = max - min;
for (i=0 ; i<height ; i++){
for (=0 ; j<width ; j++) {

temp[i] [j] = (m _Target[i][j] - min) * (255. / max);

// 8Ttk XE|

}

return temp;
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) OnwaveletEncode &= ZHM (1)

void CWaveletTransformDoc: :OnWaveletEncode ()

{ // Wavelet encode &
if (m_Level <= 0 || (pow(2, m_Level+3) > (double) m Width) || (pow (2, m_Level+3) > (double) m Height)) {

AfxMessageBox ("Not support decomposition level") ;

return;
// Ed 2| Ho| s12*5120|H e = A Bt

int i, j, k, width, height;

double *m Convl, *m Conv2, *m Conv3, *m Conv4;

// ConvolutiongS |8l H{I

double *m Downl, *m Down2, *m Down3, *m Down4;

// tl2 MEYE 2IE HE

double *m Hor, *m Verl, *m Ver2;

double **m L, **m H, **m LL, **m LH, **m HL, **m HH, **m SLL, **m SLH, **m SHL, **m SHH;

m_tempInput = OnMem2DAlloc  double(m Height, m Width);
m_tempOutput = OnMem2DAlloc  double(m Height, m Width) ;
m_ArrangeImage = OnMem2DAllocUnsigned (m Height, m Width) ;

for (i=0 ; i< m_Height ; i++){
for(j=0 ; j< m _Width ; j++){
m_tempInput[i] []j]
= (double) m_InputImage[i* m Width + j];
// 1XFel gl g 2xiel digz HE
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) OnwaveletEncode &= 1M (2)

1>

OnFilterTapGen(); // LE tap 44

m FilterHO = new double [m FilterTapl; // EE AHFE £/sh uig
m_FilterHl = new double [m FilterTapl; // EE AHFE /s bl
m FilterGO = new double [m FilterTapl; // EE AHFE /s uig
m FilterGl = new double [m FilterTapl; // EE AHFE /s uig

OnFilterGen(m FilterHO, m FilterHl, m FilterGO, m FilterGl);
// HE AT MM

width= m Width;
height= m_Height;

for (k=0 ; k<m_Level ; k++){
m_L = OnMem2DAlloc double (height, width/2); //
m_H = OnMem2DAlloc double (height, width/2); //
m_LL = OnMem2DAlloc double (height/2, width/2);
// LL NS fst did
m_LH = OnMem2DAlloc double (height/2, width/2);
// LH NES 98t id
m_HL = OnMem2DAlloc double (height/2, width/2);
// HL NS 9{st did
m_HH = OnMem2DAlloc double (height/2, width/2);
// BE NFS s o

m_Hor = new double [width]; // & &S 2§ H|¥
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Section 09

for(i=0 ; i<height ; i++) {
for (j=0 ; j<width ; j++){
m _Hor[j] = m_tempInput[i][j];

// ™ HiEE 1XHY diYol E©E

m_Convl = OnConvolution(m Hor, m FilterHO, width, 1);
// Convolution XZ|

m_Conv2 = OnConvolution(m Hor, m FilterHl, width, 1);
// Convolution XZ|

m_Downl = OnDownSampling(m Convl, width); // Ct& MEZ3

m_Down2 = OnDownSampling(m_Conv2, width); // Ct2 MEZY

for(j=0 ; j<width/2 ; j++){// tt2 YETY ZAE MF

m _L[i][]]
m _H[i] []]

m _Downl[j];

m_Down2[j];

m_Verl = new double[height];

m_Ver2 new double[height] ;
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for (i=0 ; i<width/2 ; i++){
for(j=0 ; j<height ; j++) {
m Verl[j] = m L[j][i]; // @ HE2= 1i+d dlido]| &
m Ver2[j] = m H[j][i];

m_Convl = OnConvolution(m Verl, m FilterHO, height, 1);
// Convolution XZ|
m_Conv2

= OnConvolution(m Verl, m FilterHl, height, 1);
m_Conv3

= OnConvolution(m Ver2, m FilterHO, height, 1);
m_Conv4

= OnConvolution(m Ver2, m FilterHl, height, 1);

m_Downl = OnDownSampling(m Convl, height); // Ct2 MEY
m_Down2 = OnDownSampling(m Conv2, height);
m_Down3 = OnDownSampling(m Conv3, height);
m_Down4 = OnDownSampling(m _Conv4, height);

for(j=0 ; j<height/2 ; j++){

m _LL[3j][i] = m Downl[j]; // 22 MZ
m LH[J][i] = m Down2[]j];
m HL[j][i] = m_Down3[j];
m HH[j][i] = m Down4d[j];
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€D onwaveletEncode 3= ZHAS (6)

2 Ao IAHI=S)

m_SLL
m_SLH
m_SHL
m_SHH

OnScale(m_LH, height/2, width/2);
OnScale (m_HL, height/2, width/2);
OnScale (m_HH, height/2, width/2);

for(i=0 ; i<height/2 ; i++){
for (j=0 ; j<width/2 ; j++){

}

m_tempOutput[i] [j] = m LL[i][j];

OnScale(m LL, height/2, width/2); // XM2| ZZE F

m_tempOutput[i] [j+(width/2)] = m HL[i] [j];
m_tempOutput[i+(height/2)][j] = m LH[i] [j];

m_tempOutput[i+ (height/2)][j+(width/2)] =

m _HH[i] [j];
// M2 A2nE Y
m_ArrangeImage[i] [j]

= (unsigned char)m SLL[i][]j];
m_ArrangeImage[i] [j+(width/2)]

= (unsigned char)m SHL[i][]j];
m_ArrangeImage[i+ (height/2)][]]

= (unsigned char)m SLH[i][]j];
m_ArrangeImage[i+(height/2)][j+(width/2)]

= (unsigned char)m SHH[i][]j];
// Brst @ e AR g™
}

width = width / 2;

//

238 ALs| Qs e Ji2s 37|8 oz

height = height / 2;

//

288 Ass| gl Yuel MEE 37§ wo=

A
me

A
me
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m_tempInput = OnMem2DAlloc double (height, width) ;

for (i=0 ; i<height ; i++) {
for(j=0 ; j<width ; j++){
m_tempInput[i] [j] = m LL[i][3j];
// LL #E MER ez ¥E

delete [] m_Convl, m Conv2, m Conv3, m Convi4;
delete [] m Downl, m Down2, m Down3, m Down4;
delete [] m Hor, m Verl, m Ver2;
for (i=0 ; i<height ; i++){ // H=&Z| 5|
delete[] m LL[i];
delete[] m LH[i];
delete[] m HL[i];
delete[] m HH[i];
delete[] m SLL[i];
delete[] m SLH[i];
delete[] m _SHL[i];
delete[] m SHH[i];
delete[] m L[i];
delete[] m H[i];
}
delete m L, m H, m LL, m LH, m HL, m HH, m SLL, m_SLH,
m_SHL, m_SHH;

UpdateAllViews (NULL) ;
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@ [Resource View]&2| [WaveletTransform resources-Dialog] ZC{0l|A] OfSA
LEZ HE 28— [Insert Dialog] 285l Ci &AM} 5L 4] ([OK], [Cancel]

=E O

HE2 AlA|)

=<3 WaveletTransform resources
#--(] Accelerator

. |  Save WaveletTransform,rc

#-Jlcor  Inser,,,
> v I
#- (8t |mport,,,
#-]Too —
w3 Ver. v Docking View
Hide

Properties

—[Dialog Properties] Cll H&FXtol| Al ZH4 Arrange Image2 A3

Caption Arrange Image

Font name: System

Font size: 10

4 %  General I Styles | More Styles | Extended Styles | More Eif EZ

ID: |IDD_DIALOG2 ~|caption: |Arrange Image
Menu: | Lj
Font... | X Pos: |0 Y Pos: II] Class g;»m-,.:;|
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Class name

CArrangeDlg

© [MFC ClassWizard] CH &H&HA2| [Message Maps] B ol A] Messages &H=2|
£28!5}04 OnlnitDialog & F

WM INITDIALOGE

shs gt &

MFC ClassWizard

7t i stakE =[5

21X

Message Maps | Member Variables | Automation | ActiveX Events I Class Info I

Add Class... ~

Member functions:

Add Function

Delete Function

~
= Edit Code

|
|
|
|

Project: Class name:
WaveletTransform LI ICArrangeDlg v
C:#...WArrangeDlg.h, C:#...WArrangeDlg.cpp
Object IDs: Messages:

WM_DELETEITEM

WM_DESTROY

WM_DRAWITEM

WM_HELPINFO

WM _HSCROLL i
ID_EDIT_UNDO v |WM_KEYDOWN v

¥ DoDataExchange

OnlnitDialog ON_WM_INITDIALOG

Description: Sent to a dialog box before the dialog box is displayed

OK I Cancel
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@O Messages &=
ArKto| B o aal=

A
T

ol

HE 2O I(AHISS)

o WM PAlNTXI% 2215104 OnPain & &7} 0|
i

rlo

fol

CH =t

Message Maps | Member Variables | Automation I ActiveX Events I Class Info I

Project: Class name: AddClass. - ~
lWaveIetTransform _'J |CArrangeDlg LI
Add F ti

C:#...WArrangeDlg.h, C:#...WArrangeDlg.cpp 5 S
Object IDs: Messages: Delete Function
CArrangeDlg -~ WM_LBUTTONUP A Edit Cod
ID_APP_ABOUT WM_MEASUREITEM L=OLace
ID APP EXIT WM_MOUSEMOVE
ID__EDIT_COPY WM_MOUSEWHEEL
ID_EDIT_CUT WM MOVE
ID_EDIT_PASTE
ID_EDIT_UNDO v WM_RBUTTONDBLCLK
Member functions:
¥V DoDataExchange
W OnlnitDialog ON_WM_INITDIALOG
OnPaint ON_WM_PAINT
Description: Indicates a window frame needs painting (do not use for views]

OK Cancel

54



Section 05 =3 0|22 Wt AEHBI|(AHIS)

@ CWaveletTransformDocOl| Al CArrangeDIg 220 E2{& JAn 37| & A

ot Ha M

= CWaveletTransformllg Al

& AssertValid()

%9 CWaveletTransf
§ "CWaveletTrans
& Dump(CDumpCo
¢ OnConvolution(d
& OnDownSamplin
& OnFilterGen[dou
& OnFilterTapGen(
& OnMem2DAllocL
& OnMem2DAllocl
& OnNewDocumen

& OnOpenDocume

¢ OnScale(double
& OnSNR()

& OnUpSampling(c
& OnWaveletDeco
& OnWaveletEnco

Go to Definition
Add Member Function,.,,

&dd Member Variable,

Add Virtual Function,.,,
Add Windows Message Handler, .,
B References..,
ow Derived Classes,.,
" Base Classes..,
Add to Gallery
3 Mew Folder,,,

Group by Access

v Docking Yiew
Hide

Properties

Variable Type Variable Name Access A

unsigned char “*m_templmage Public s I HI

int Height Public el M=% 37|
int Width Public I 72 37|
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O YME &0 CIS T2 FJ}
® OnlnitDialog & £7}517|

BOOL CArrangeDlg: :OnInitDialog()

{
CDialog: :OnInitDialog() ;

CRect rect, rectC;
GetWindowRect (&rect) ;
GetClientRect (&rectC) ;

int cx, cy;

CSize sizelImg;
sizeImg.cx = Width;
sizeImg.cy = Height;

cx = sizeImg.cx + rect.Width() - rectC.Width() + 4;
// BE Ja 28 8 Utk 37] =H-
cy = sizeImg.cy + rect.Height() - rectC.Height() + 4;

SetWindowPos (this, 0, 0, cx, cy, SWP_NOZORDER) ;
return TRUE;

// return TRUE unless you set the focus to a control
// EXCEPTION: OCX Property Pages should return FALSE
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Section 09

® OnPaint & £7}517|

void CArrangeDlg: :OnPaint ()

{

CPaintDC dc(this); // device context for painting

// TODO: Add your message handler code here

// Do not call CDialog: :OnPaint() for painting messages
int i, j;

unsigned char R, G, B;

for(i=0 ; i<Height ; i++) {
for (j=0 ; j<Width ; j++) {
R = m tempImage[i] [j]’

G =B =R;
dc.SetPixel (j, i, RGB(R, G, B));
// BrEtE FE IA4S FHHo| &3
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© HE= HAR Wavelet Transform(IDD_DIALOG1) i &HAFK}Of| A [Arrange
Image] HES 28 5lH HAM0| &8 & A & [MFC ClassWizard] CH 2}AHKof|
M [Arrange Image] H-E£0l| &= F71
MFC ClassWizard 72X

Message Maps | Member Variables | Automation | ActiveX Events I Class Info I

Project: Class name: AddClags. |
WaveletTransform :J |CWaveletTransformDIg L]
C:#...WWaveletTransformDlg.h, C:#...WWaveletTransformDlg.cpp Sn faneien l
Object IDs: Messages: Delete Function I
ID_WINDOW _NEW » | Edit Cod
ID_WINDOW TILE_HORZ BN_DOUBLECLICKED bt |
IDC_ BUTTON ARRANGE
IDC_BUTTON_END
IDC BUTTON UPDATE
IDC EDIT1 n . W
IDC_EDIT2 3 Add Member Function @
Member functions: =
Member function name: 0K
¥ DoDataExchange
OnButtonArrange  ON_IDC_BUTTON_ARRANGE:BN_CLICKED |0n
W OnButtonUpdate ON_IDC_BUTTON_UPDATE:BN_CLICKED Cancel

Message: BN_CLICKED
Object ID: IDC_BUTTON_ARRANGE

Description: Indicates the user clicked a button |
OK | Cancel I
Class name CWaveletTransformDlg
Member function name OnButtonArrange
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© ArrangeDIgE AHE35}17| 25l CWaveletTransformDIg.cpp ZH 2 Zo|
ArrangeDlg.h M

1>

Section 09

#include "stdafx.h"
#include "WaveletTransform.h"
#include "WaveletTransformDlg.h"

#include "WaveletTransformDoc.h"

#include "ArrangeDlg.h"
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© OnButtonArrange & 7}

void CWaveletTransformDlg: :OnButtonArrange ()

{
// HES F28 MY I &5
CArrangeDlg dlg;

dlg.Width = m pDoc->m Width;
dlg.Height = m pDoc->m Height;
dlg.m tempImage = m pDoc->m Arrangelmage;

UpdateData (TRUE) ;

dlg.DoModal(); // & F&& flet sk &8
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{@® Wavelet Transform(IDD_DIALOG1) i statXIe| [ER] B{ E0f

St= =203 &7}
MFC Class¥izard

Message Maps I Member Variables l Automation I ActiveX Events | Class Info I

Project: Class name:

WaveletTransform ;J |CWaveIetTransfo rmDlg _j
C:#...#WWaveletTransformDlg.h, C:#...WWaveletTransformDlg.cpp

Object IDs: Messages:

ID_WAVELET TRANSFORM
ID_WINDOW ARRANGE
ID_WINDOW _CASCADE
ID_WINDOW NEW
ID_WINDOW TILE_HORZ
IDC_BUTTON ARRANGE
IDC_BUTTON END

Member functions:

V¥V DoDataExchange
¥ OnButtonArrange ON_IDC_BUTTON_ARRANGE:BN_CLICKED

OnButtonEnd ON_IDC_BUTTON_END:BN_CLICKED

W OnButtonUpdate ON_IDC_BUTTON_UPDATE:BN_CLICKED

(2

BN_DOUBLECLICKED

[i€

2 Ao IAHI=S)

HE S SR

21X

Add Class... ~

Delete Function

Add Function I

[ Edit Code

Add Member Function

Member function name:

IOnButtonEnd

Message: COMMAND

Description: Indicates the user clicked a button
Object ID: ID_APP_ABOUT
OK | TaceT I I
Class name CWaveletTransformDlg

Member function name

OnButtonEnd
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¢ OnButtonEnd &4 £7}

A SO (HI=)

void CWaveletTransformDlg: :OnButtonEnd ()

{
CDialog: :OnOK() ;
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@ CWaveletTransformDIg::OnButtonArrange &0l Ct2 T2 18 FJ}

void CWaveletTransformDlg: :OnButtonUpdate ()

{

// TODO: Add your control notification handler code here
UpdateData (TRUE) ;
m _pDoc->m Level = m Level;

m_pDoc—>OnWaveletEncode();

m_pDoc->OnWaveletDecode () ; // S0|E3l Huisl
m _pDoc->OnSNR () ; // &1& Of &3H|

UpdateData (FALSE) ;
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© =uskgo|=al & H CWaveletTransformDoc 2 A0l
OnWaveletDecode & F7}510 tgk Qo[ 23l HEs sl E = AL T
St o dtsk 9 o| 23l H 2l6t= O & 25 & CWaveletTransformDoc £
20| 7}

ook ok

=+ Efd L 4%

void OnWaveletDecode

double™ OnUpSampling(double *m_Target, int size) o M2 S
void ONSNR( ) M of st
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715t
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@ OnUpSampling &t

A SO [HI=)

double* CWaveletTransformDoc:

int size)

double* m temp;

m_ temp = new double[size *
for (i=0 ; i<size*2 ; i++)

m temp[i] = 0.0; //=7|&
for (i=0 ; i<size ; i++)

m temp[2*i] = m Target[i

return m_ temp;

:OnUpSampling (double *m Target,

2];

1; //7 & MEE XAN&
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® ONSNR &= F£71517|

void CWaveletTransformDoc: :OnSNR()
{ // s O &SHIE /T &=
double OrgSum, ErrSum, MeanErr, MeanOrg;

int i;

OrgSum =
ErrSum =

o o

// calculate mean squared error
for(i=0 ; i<m Size ; i++){
// 272 ofHX] A&k
ErrSum += ((double) m InputImage[i] - m Recon[i]) *
((double) m InputImage[i] - m Recon[i]);
}
MeanErr = ErrSum / m _Size; // 2%/ OIHX]

for(i=0 ; i<m _Size ; i++){
// 2159l of X AHA
OrgSum += ((double) m InputImage[i]) *
((double) m InputImage[i])
}
MeanOrg = OrgSum / m_Size; // && O|{X| H#

pDlg->m Error = (float)MeanErr; // 27/ &9
pDlg->m _SNR = (float) (10 * (double)loglO (MeanOrg / MeanErr)) ;
// s o T3] AL
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void CWaveletTransformDoc: :OnWaveletDecode ()

{

int i, j, k;
int width, height;

double *tempLL, *tempLH, *tempHL, *tempHH, *tempL,

double **L, **H;

double *Upl, *Up2, *Up3, *Up4;

double *Convl, *Conv2, *Conv3, *Conv4;
double **R;

width= m Width / (int) (pow(2, m_Level)) ;
height= m Height / (int) (pow(2, m _Level)) ;

m_Recon = new double [m Width * m Height];

for (k=m_Level ; k>0 ; k--){

*tempH;

if (width > m Width || height >m Height){ // 25 ==

return;

tempLL
tempLH
tempHL
tempHH

new double [height];
new double [height];
new double [height];
new double [height];
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@ OnWaveletDecode &= 2} (2)

L = OnMem2DAlloc double (height*2, width) ;
H OnMem2DAlloc double (height*2, width);

tempL new double [width];
tempH = new double [width];

R = OnMem2DAlloc double (height*2, width*2);

for (i=0 ; i<width ; i++) {
for(j=0 ; j<height ; j++) {
// B3 daolA XMzt dE =22l
tempLL[j] = m_tempOutput[]] [i]’

tempLH[j] = m_tempOutput[] + height] [i];
tempHL[j] = m_tempOutput[j][i + width];
tempHH[]j] = m_tempOutput[]j + height] [i + width];

MIH

Upl = OnUpSampling (tempLL, height); // & MEZZ

Up2 = OnUpSampling(tempLH, height) ;
Up3 = OnUpSampling (tempHL, height) ;
Up4 = OnUpSampling (tempHH, height) ;

Convl = OnConvolution(Upl, m FilterGO, height*2,
/] THEEM AL

Conv2 = OnConvolution(Up2, m FilterGl, height*2,
Conv3 = OnConvolution(Up3, m FilterGO, height*2,
Conv4 = OnConvolution(Up4, m FilterGl, height*2,

2);
2);
2);
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A SO [HI=)

for(j=0 ; j<height*2 ; j++)({
L[j]l[i] = Convl[]j] + Conv2[j];
H[j][1] Conv3[j] + Conv4d[j];

}
}
for (i=0 ; i<height*2 ; i++){
for (=0 ; j<width ; J++) {
tempL[j] = L[i][j]1; // & dio[e &2
tempH[j] = H[i][]]’
}

Ml

Upl = OnUpSampling(tempL, width); // & MEdH

Up2 = OnUpSampling(tempH, width) ;

Convl OnConvolution(Upl, m FilterGO, width*2,

Conv2 OnConvolution(Up2, m FilterGl, width*2,

for (§=0 ; j<width*2 ; J++){
R[i][§] = Convl[j] + Conv2[j];
}
}

for (i=0 ; i<height*2 ; i++){
for (§=0 ; j<width*2 ; J++){
m_tempOutput[i] [§] = R[i][3];
// S¢ Ho|EHE Ci FH

2);

2);
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height = height * 2; // oAAlo]l 737|& &£ vl EHEF
width = width * 2;
}

for(i=0 ; i< m_Height ; i++){
for(j=0 ; 3i< m Width ; j++){
m _Recon[i* m Width + j] = R[i][]]’
m_OutputImage[i* m Width + j]
= (unsigned char)R[i][]j];
// =HE SE dnE &9

}

UpdateAllViews (NULL) ;

delete [] templLL, tempLH, tempHL, tempHH, tempL, tempH;
// =2 i

delete [] Upl, Up2, Up3, Up4;

delete [] Convl, Conv2, Conv3, Conv4;

for(i=0 ; i< m Height ; i++){ // HMZ2| |
delete[] LI[i];

delete[] HI[i];

delete[] RI[i];

}

delete L, H, R;

70
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[ @ BIE 20 W SSUH A0I=H w
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WAVELET TRANRFOM X

Decomposition

LEVEL 3 '
Filter
Odb1 Odb 2
Odb3 ©dba

Reconstruction

Error ‘:3.22537&021

SNR[dB] 244.589 [
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