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[&50})] 3-11 MFC AppWizardlexelE 0IE€¢2t MFCEEHE Ad

@ [N HE 29
— [EZ 23 ]-[Microsoft Visual
Studio 6.0]-[Microsoft Visual C++
6.0] Ml = 2=
— Visual C++ A&+ 30l M [File]-
[New] M| =+ 2

[New] CH EHakXEL| [Project] & oll A
MFC AppWizard [exe] &= 2
— Project nameZtof| 2} st ==
2 0| /3, Location &=of| T2
O3S M Ee x| XA

*o Microsoft Yisual C++

File Edit Miew Insert Project Build Tools Wi

I Ctrl+M m
= Cpen,., Ctrl+0

Open Workspace, ..

Other Documen ts

Files Projects

Workspaces

.21 ATL COM AppWizard
u r

Project name:

|Imagercessing

Location:
|C:NDOCUMENTS AND SETTINGS J

i+ Create new workspace

T4 Utility Project r
=]|Win32 Application -
—1Win32 Console Application
%] Win32 Dynamic-Link Library |
%] Win32 Static Library

Platforms:

WWin32

0K | Cancel ‘




® [MFC AppWizard] CH &}AkK}of| A
Z2IO¥So{HE J|He 2 Xt 8t
HAX|EEH
— X|2I5t= 0] MEH

@ [MFC AppWizard] CH HAHR}S| 2
CtA|of| M Ci[ o[ E{Hf| O| A 7| 5 AL
0 £ & None2 2 MEH

-

Dialog based

v Documentf¥iew architecture support?

What language would you like your resources in?

|5+=2 0] (APPWZKOR.DLL)

=l

| Next > | Finish

Cancel

" Database view without file support

" Database view with file support

If you include a database view. you must select a
data s

DDDDDD

< Back

| Next > | Finish

Cancel




[MFC AppWizard] CH StAFRES] 3EHA of|
M OLE 7| 52| AF8 {5 & None2 2

A EH
— 1

® [MFC AppWizard] CH 2HatAte| 4HA o
Mgl Z=aj|gle| ClRielnt Il T7|s8

E =
=28

MAS517| 23l [Advanced] H

File Edit ¥Yiew Wisdow Help

What
include?

port would you like to

" Mini-server

" Full-server

" Both container and server
r
r

~
&

¥hat other support would you like to include?

[ Automation
W ActiveX Controls

< Back | Next > | Finish | Cancel

MFC App¥fizard - 5tep 4 of 6

[E Edit Yiew Window Help

What features would you like to include?

¥ Printing and print preview

[~ Context-sensitive Help

v 3D controls
I~ MAPI [Messaging API)
™ Windows Sockets

How do you want your toolbars to look?

* Normal
" Internet Explorer ReBars

How many files would you like on your recent file
list?

L] EI: Advanced...

< Back | Next > | Einish | Cancel

?)X




@ [Advanced Option] CH SHARIO A =

=& G4 ulelo| EEHXLE C|X]
S FAX2[oAM 7| & ol ZBH ol
raw= X| &

[MFC AppWizard] Ci EFAHX}Ee| 5EL
HollM T2 3o AEI MA

— FNESAS2E Azl
XNEZY

Advanced Options

Non-localized strings

Document Template Strings | Window Styles |

File extension:

File type 1D:

raw

|Imagercessing.Ducur

Localized strings

Language:
=20

Doc type name:

Filter name:

|ImageP

File new name (short
name]:

|ImageP oY [F.raw]

File type name [long
namej:

|ImageP

|ImageF‘ Documen t

Close

MEC AppWizard - Step 5 of 6

* MFC Standard:

STODO:

" Windows Explorer

YWould you like to generate source file comments?

+ Yes, please
" Mo, thank you
How would you like to use the MFC library?

+ As a shared DLL
" As a statically linked library

< Back | Next > | Finish Cancel




® [MFC AppWizard] ti HakALe| of
X2 eHA oM MM E 7|2 Sel

2o & Efel

[New Project Information] CH &fAt
Aol A M H HE gol

— [OK]HEE 28

MFC AppWizard - Step 6 of b

AppWizard creates the following classes for
you

ClmageProcessingApp
CMainFrame
CChildFrame
ClmageProcessingDoc

Class name: Header file:

|f" geProc ingVie :' geProc ingViev
Base class: Implementation file:
|CView j |ImagePrucessingViev

< Back | | Finish |

Cancel

New Project Information

AppWizard will create a new skeleton project with the following specifications:

X

Application type of ImageProcessing: A
Multiple Document Interface Application targeting:
Win32

Classes to be created:

Application: ClmageProc ingApp in |
ImageProcessing.cpp

Frame: CMainFrame in MainFrm.h and MainFrm.cpp
MDIChildFrame: CChildFrame in ChildFrm.h and ChildFrm.cpp

D t: ClmagePr ingDoc in ImagePr ingDoc.h and
ImageProcessingDoc.cpp
Yiew: ClmageProcessingView in ImageProcessingView.h and
ImageProcessingYiew.cpp

Proc ing.h and

Features:

+ Initial toolbar in main frame

+ Initial status bar in main frame

+ Printing and Print Preview support in view

+ 3D Controls

+ Uses shared DLL implementation [MFCA42.DLL]

Project Directory:
C:#lmageProcessing

Cancel




[&lS01)] 3-11 MFC AppWizardlexelS
A

@ Af Zo| A8l = 17 Workspace, Edit, Debug
B2 M S AESHH F

ImageProcessing rosoft Yisual C++ — [ImageProcessingView.h]
[ File Edit “iew Insert Project Build Tools Window Help == %]
d SEd o & | Ba[coig2 =l w
|CimageProcessing\ ~ || (All class members] ~ || ~R-||Bms t EO
2l 77— mgefrocessimptiews tr——Imter face of—the—t fmegefrocessimgtiewr ciass
== i Nl
ImageProcessing classes e T T N e TN
+-®1§ CAboutDIg
*-"r3 CChildFrame #if tdefined(AFX_IMAGEPROCESSINGUIEY H_ 6EDF6280_B239_46BF_BE76_9E1E7C72B4DA_ INCLUDED_)
+-* ClmageProcessingApp #define AFX_IMAGEPROCESSINGUIEW H_ 6EDF6280_B239 46BF _SE76_9E1E7C72BUDG_ INCLUDED
+-®5 ClmageProcessingDoc
: WiF _SC_UER > 1000
+-®15 CMainFrame #pragma once
+ (1 Globals H#endif // _MSC_UVER > 1868
class CImageProcessingUiew : public CUiew
{
protected: // create from serialization only
CImageProcessingUiew(); 9
0 DECLARE_DYNCREATE{CImageProcessingUieuw)
/7 nattributes
public:
CImageProcessingDoc* GetDocument();
// Operations
public: A
/4 Duerrides
// ClassWizard generated virtual function overrides
F/{{AFX_VIRTUAL{CImageProcessingView)
public:
virtual void OnDraw(CDCx* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow({CREATESTRUCT® cs);
protected:
virtual BOOL OnPreparePrinting{CPrintInfo* pInfo);
virtual void OnBeginPrinting{CDC* pDC, CPrintInfox pInfo);
virtual void OnEndPrinting(CDCx* pDC, CPrintInfox pInfo);
£/} 3AFX_VIRTUAL
/7 Implementation
@ public:
virtual ~CImageProcessingUieuw();
"2 ClassView | # ResourceView | =] FileView | ol LH
[\, Build { Debug % _Find in Files 1 Find in Flles 2 % Results Tal | o[
Ready Ln 18, Col 1

10



[&dS01)] 3-11 MFC AppWizardiexelE 0|28t MFCESME XHAM

@ Workspace : 2 = M7t 22 gk SefA, o stakk} ot &l Jts
@ Edit: T2 S 2Ms= 5 &

© Debug: LF YMA|ZD U 2F HEE HA

O~ O Workspace : ClassView, ResourceView, FileView E S S 2 CIA| LIE

@ ClassView ® ResourceView ® FileView

- @ ImageProcessing classes --£4 ImageProcessing resources & Worksp ImageProcessing': 1 project(s).
+-®5 CAboutDlg + -] Accelerator = Im;ger;lI:ssmg files
+-® CChildFrame +-(] Dialog -3 Source Files

i ChildFrm.cpp
+-®5 ClmageProcessingapp +-(_]lcon ImageProcessing.cpp

ImageProcessing.rc

+-®5 ClmageProcessingDoc +-[] Menu
+-®% ClmageProcessingView +-(_] String Table ImageProcessingDoc.cpp
+-®5 CMainFrame +-(_] Toolbar ImageProcessingView.cpp
+-] Globals +-[] Yersion MainFrm.cpp
Stdat<.cpp
-3 Header Files
ChildFrm.h
ImageProcessing.h
ImageProcessingDoc.h
ImageProcessingView.h
MainFrm.h
Resource.h
Stdhfx.h
-3 Resource Files
ImageProcessing.ico
ImageProcessing.rc2
ImageProcessingDoc.ico
Toolbar.bmp
ImageProcessing.reg
ReadMe.txt

¢ | 3

[ =2 Classview ‘ | Resuurce‘c‘iew‘ 5 FiIe‘Jiew‘ "% ClassView | #] ResourceView | =] FileView *2 ClassView | & ResourceView | =] FileView |
— — — — — —

11



OXIE S&& X2lohH o

=~ C|X[d g &2 & 2|5t H
CIX[E AAS Visual C++2 |3 k2 5§ AN FE w2l Xz|st &+ 1
ZIE CHA| O X|E JA il 2 X &k 0| .
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[&15017]1 3-11 OnOpenDocument £ 0|2% M 2

@® Visual C++ Z 21 0f[A] [View]-[ClassWizard] H| & €8 — [MFC
ClassWizard] ti &} Xlof| A ctZ 3k ZH0] X| & — [Add Function] H= £8
— ClmageProcessingDoc 22 A7} &0l £I}&

MEC ClassWizard

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

Project: Class name: Add Class... ~ ‘
|Imagt:Pmct:ssing j |CImagePrucessingDuc j

. ! Add Function ‘
C:H...WIimageProcessingDoc.h, C:#...#imageProcessingDoc.cpp
Object IDs: Messages: ‘
ClmageProcessingDoc ~ OnCmdMsg ~ .
TO_APP_ADBUUI OnFinalRelease Sl Codls ‘
ID_APP_EXIT T : ;

ID_EDIT_COPY

ID_EDIT_CUT UnbaveDocument 3
ID_EDIT_PASTE ReportSavelLoadException
ID_EDIT_UNDO v SaveModified v
Member functions:

¥ OnNewDocument

¥ Serialize
Description: Called as part of the File Open command

0K | Cancel

13



[&501)] 3-11 OnOpenDocument &t

® Member functions &=0{l OnOpenDocument g7t FI =
[Edit Code H{ &] B{ & — OnOpenDocument &2 0|

MEC ClassWizard

Message Maps ‘ Member Yariables | Automation | ActiveX Events | Class Info |

Project: Class name: Add Class... - ‘
ImageProcessing j |CImagt:F'mct:ssingDuc j
C:H.. #imageProcessingDoc.h, C:#...#imageProcessingDoc.cpp ‘
Object IDs: Messages: Delete Function ‘
ClmageProcessingDoc OnCmdMsqg ~
ID_APP_ABOUT OnFinalRelease ‘ E"“C"dﬂl
ID_APP_EXIT W OnNewDocument

ID_EDIT_COPY

ID_EDIT_CUT OnSaveDocument B

ID_EDIT_PASTE ReportSavelLoadException

ID_EDIT_UNDO v SaveModified v
Member functions:

¥ _OnNewDocument

OnOpenDocument

V Serialize
Description: Called as part of the File Open command

0K Cancel

14



[&
@ O

1Z017] 3-1] OnOpenDocument &+ 0|2%! M

OnOpenDocument &7t St 22 el 2 FI1E. 7| Z23¥ 2 F
7tstd SAHH|O|H & = sHA &

{

BOOL CImageProcessingDoc: :0OnOpenDocument (LPCTSTR lpszPathName)

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

// TODO: Add your specialized creation code here
return TRUE;

15



File Edit “iew Insert Project Build Tools Window Help

ljdtoai™ H8 FTl5lof & HAH|o|E{ & X ESt= H
of 7PE=’%T—F MZ2F 37| H5=E X| ™3l of .°=.*. ClmageProcessingDocoll ._1-r
Z7F517| 3l ClassView Workspace 22 2 0|=

Add Member Yariable

Variable Type:

g = & LR 0 B B | G [UNMATCHED
| ) e
=l =

= ImageProcessing classes

+-"% CAboutDIg

+-®% CChildFrame

" ClmageProcessingApp
§ AssertValid])
% ClmageProcessingD
% "ClmageProcessingl
& Dump[CDumpConte>
§ OnNewDocument()
$ OnOpenDocument(L
% Serialize[CArchive &

1 +

F

Go to Definition
&dd Member Function, ..
&dd Member Mariable, ..

&dd Virtual Function,,,
&dd Windows Message Handler,,,

B References,
"= ClmageProcessingView ¥ ‘-' DE”""Ed Classes,.,

H A o3
g char

Yariable Name:

m_Inputimage|

Access

+ Public " Protected " Private

Cancel

{2
L

Variable Type Variable Name Access
U Fd= Aot Z2lE unsigned char” m_Inputimage Public
U2 FMol 71Z=E 37| int m_width Public
UH Mo 2= 37| int m_height Public
U FHol HA 27| int m_size Public

16



a501J| 3-1]1 OnOpenDocument &

® OnOpenDocumentZ 0|&3510{ &= &l & 2|

BOOL CImageProcessingDoc: :0OnOpenDocument (LPCTSTR lpszPathName)
{
if (!'CDocument: :OnOpenDocument (lpszPathName))
return FALSE;

CFile File; // Te) Zx| Mo

File.Open (lpszPathName, CFile::modeRead | CFile::typeBinary) ;
// o HI| oiEtetAtoll A MEfEE mldS X[FSL 7| 2E ME

// o] HollAe= HAalel 37| 256*256, 512*512, 640*480FH2 AlS§iCt.
if (File.GetLength() == 256*256){ // Raw Ijale| 37| &#H

m_height = 256;
m_width = 256;

}

else if (File.GetLength() == 512*512){ // Raw Ilgle| 37| &AH
m_height = 512;
m_width = 512;

}

else if (File.GetLength() == 640*480){ // Raw Ilgle| 37| &AH
m_height = 480;
m_width = 640;

}

else{
AfxMessageBox ("Not Support Image Size"); // ST ZA7|7} |l &<
return O;

}
m _size = m _width * m_height; // F4&te| 37| At

m_InputImage = new unsigned char [m size];
// olr—_;|4 o AlO| 37[0“ ul-'— EI-||EE'_| =i =

for(int i = 0 ; i<m_size ; i++)

m_InputImage[i] = 255; // =7|3t
File.Read (m_InputImage, m size); // 8 & m 97|
File.Close(); // Il E7|

return TRUE;




[&S01)] 3-11 OnOpenDocument B=& 0185t M2 ¢

® ClmageProcessingView 22| A2 0| S3510{ OnDraw && X & 2|50 G4t

JNEEEEE

void CImageProcessingView: :OnDraw (CDC* pDC)
{
CImageProcessingDoc* pDoc = GetDocument(); // ERHE ZalA
ASSERT VALID (pDoc) ;
int i, j;
unsigned char R, G, B;

for(i=0 ; i<pDoc->m height ; i++) {
for (j=0 ; j<pDoc->m width ; j++) {
R = G = B = pDoc->m_InputlImage[i*pDoc->m width+j];
pDC->SetPixel (j+5, i+5, RGB(R, G, B));

TS

18
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section 03 MFC

0188t 3¢

St B2

& OnSaveDocument ==& 0| &8} m}gl

= Visual C++0l| A X{ 2| = & AFLC[o]E
E|2 =X &t

o

3

=t

=
—_
—

2| iz D2 A

10O
==
1AMoLt 2xt2 &Efe| Bl Y ol O]

« O] Bl Ci|o|E{ & &E& A} raw?l Tl 2 £35le{™H T2 10| 5t
O, o] A€ X| & 5}= &7} HF2 OnSaveDocument
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[&501)] 3-3] OnSaveDocument &4+ 0|28 Il =&

@ Visual C++ ZZ2 0| M [View]-[ClassWizard] Ml 7+ 8 — [MFC
ClassWizard] CH &HakALOl| A CFS 2} 20| X[ & — [Add Function] HHE 2235}
04 OnSaveDocument S| A& g0l F7}

MEC ClassWizard

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

Project: Class name: Add Class... - ‘
ImageProcessing j ClmageProcessingDoc -
. = Add Function ‘
C:H..imageProcessingDoc.h, C:#... #imageProcessingDoc.cpp
Object IDs; Messages: ‘
OnCmdMsg - .
N OnFinalRelease il Ewal ‘
1D APP EXIT n OnNewDocument
ID_ EDIT COPY pDocnmen
ID_EDIT_CUT
ID_EDIT_PASTE
ID_EDIT_UNDO e SaveModified ~
Member functions:
¥ OnNewDocument
¥ OnOpenDocument
¥ Serialize
Description: Called as part of the File Save As command

0K | Cancel

21



[&=0H)] 1-1]1 OnSaveDocument &

® Member functions =0 OnSaveDocument7 I F7HE A &2l — [Edit Code]
H =2 £85l OnSaveDocument &= 0| F

MFC ClassWizard

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

Project: Class name: Add Class... ~
|Imachmcessing j i

|CImachmcessnguc j

C:#...#imageProcessingDoc.h, C:#.. #imageProcessingDoc.cpp —l
Object I1Ds: Messages: Delete Function

OnFinalRelease ~ .

ID APP ABOUT ~| |OnNewDocument 7 EdillCode
ID_APP_EXIT = OnOpenDocument

ID_EDIT_COPY

¥

ID_EDIT_CUT ReportSaveloadException
ID_EDIT_PASTE SaveModified =
ID_EDIT_UNDO v Serialize

¥ b
Member functions:

¥ OnNewDocument
¥ _OnOpenDocument
‘K OnSaveDocument

¥ Serialize

Description: Called as part of the File Save As command

OK | Cancel ‘

® OnSaveDocument €7} CIS1} Z2 el 2 FI1=E. 7|0 T2 S FJ1510{ A
AHHIO|E & Tl 2 &3 &

BOOL CImageProcessingDoc: :OnSaveDocument (LPCTSTR lpszPathName)

// TODO: Add your specialized code here and/or call the base class
return CDocument: :OnSaveDocument (lpszPathName) ;

}

22



[&501)] 3-31 OnSaveDocument &

@ OnSaveDocument &S A A 2| gl

BOOL CImageProcessingDoc: :OnSaveDocument (LPCTSTR lpszPathName)
{
CFile File; // Il ZHX Mol
CFileDialog SaveDl (FALSE "raw", NULL, OFN HIDEREADONLY) ;
// raw TS CIE O[22 XNZ5I7|E 25 LHSIAFXL 2| Mol

if (SaveDlg.DoModal () == IDOK)

// DoModal HH g0l A J('|7“°f7| =

File.Open (SaveDlg.GetPathName () , CFile: :modeCreate |
CFile: :modeWrite) ;

// ot dI|

File. erte (m InputIma%e m size); // T M|
File.Close(); // I BEJ|

}

return TRUE;
}

® [MNEHES 28 - [CIE o|E2Z XM ZH U st Xlol| M & ZHet mtel o| B2

oleis) =2 X
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= CH2 M Z 3 (Down Sampling)
= O|X|d HAS FA48Hs JHEF ZHEHSH dHY
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[&S01)] 3-4] 3 =4 E= 13

Visual C++ X 213 2| Workspace Z0l| A [ResourceView] & £

— [Menu]-[IDR_IMAGEPTYPE] Hl & HEE8dl [E2 Y] 7 2E 0l
=z ol & St 2HE

I el o fJolM oA QEZ HES $2 E[Properties] H & 2
— [Menu Item Properties] CH &FAHAIOl A CtS 1} ZHo| M A

— [Enter] £

BE BIO Wi ¥ R |0
2 ? General I Extended Styles |
ID: I _I Caption: @ Caption dH
I~ Separator ¥ Pop-up ™ Inactive Break: |None L‘
[~ Checked [~ Grayed I~ Help
Caption Haixie

25



[€S01)] 3-4] & =4 D= 13

S atxal] ol of2Holl &KX} Ef = HEZIE7| M+ [Properties] 2 &
— [Menu Item Properties] CH &tAHXIol A 1D2} CaptionsE ]
— ‘4 Zl [DownSample] M| +oll M BE2IE7| M| 7+ [ClassWizard] 2 &

DE BEE =20 S0 ESUH) Sabmg) oo

Menu Item Properties

42 % General | Extended Styles |

1D: |ID_DDWN_SAMF‘LIHG j Caption: |DownSample
[ Separator [ Pop-up [ Inactive Break: |MNone ﬂ
[ Checked | Grayed | Help
Prompt: |
1D ID_DOWN_SAMPLING

Caption DownSample




[€50)] 3-4] & =2 E2 13

— [MFC ClassWizard] L 22Xl M Obiject Ids =2
ID_ DOWN_SAMPLING, Message 822 COMMANDE MEH _, <Add
Function> HH & £8

MEC ClassWizard

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

Project: Class name: Add Class... - ‘
ImageProcessing j |CImagePrucessingView j

o —— Add Function... ‘
C:#..MimageProcessingView.h, C:H..#imageProcessingView.cpp
Object IDs: Messages: ‘
ClmageProcessingYiew ~ COIAMAND .
ID_APP ABOUT UPDATE._COMMAND Edit Code ‘
ID_APP EXIT =
ID DOWN SAMPLING
ID_EDIT_COPY
ID_EDIT_CUT
ID_EDIT_PASTE v

Member functions:

¥ OnBeginPrinting s

V¥ OnDraw

¥ OnEndPrinting

¥ OnFileOpen ON_ID_FILE_OPEN:COMMAND |
W OnFileSave ON_ID_FILE_SAVE:COMMAND v
Description: Handle a command [from menu, accel, cmd button]

0OK | Cancel




[€50)] 3-4] & =2 E2 13

@ [Add Member Fuction] tH 2HXEe] View Classoll Al Cl2 M 282 EHEe &
7t MM =X| &2l - [OK] HHE 28 — CIA| [MFC ClassWizard] i shAt
Xlol| A [Edit Code] HE S E8/3] & -’F—E ol

Add Member Function

Member function name: 0K

JiDownSampling

Message: COMMAND
Object ID: ID_DOWN_SAMPLING

® ResourceView &0l Al [ImageProcessing resources]- [Dialog] =0 M8 S HIZ
7}7| ol & [Insert Dialog] 2& — Al [Dialog] CH &HAFXET} =01

‘ol ImageProcessing - Microsoft Visual C++ - [ImageProcessing.rc - IDD_DIALOG] (Dialog)]

Cancel

- a ImagePrm:essing TESDUrCes ElFile Edit Miew Insert Project Build Layout Tools indow Help == x|
+-_1 Accelerator d sHG mE® @ =l
' Lllalog \ - - o R i 1z
Save ImageProcessing. o | | - e RISl )
1D R N TSRS TR
+ D I[:Dn 1 i allﬂ ageProcessing resources = e e T— =
Insert Dialog 4@ Accelerator § SDialog fi 7
+-_]1 Menu - 3 Dialog 1t I B
+ Strin Import,.., ] IDD_ABOUTBOX i § 0K abl M o
@ q o] 1
+ DTDD"JE ! 1 + [:llcnn Cancel : N
3 Versi v Docking Wiew 4 3 Men | =
¥ .
ersio Hide +-(] Strin gT able H Rl
— * QToolbar |=EE
R +- (] Version 8
Fropetties ZH |28 i
. f BB
"2 ClassView | ] ResourceV... | =] FileView R — ———————— A C 2
.| el [
Ready 0,0 E 187 x 94

28



[&S01)] 3-4] 3 =4 E= 13

@ Controls £ AHAHE 0| 85104 T AR M BT |82 A48 4 AT
CHEHALR} T3

Eile Edit View [nsert Project Build Layout Tools Window Help - =] x|
S SEHE 4 B R m B G MR
| -] ED SR ERE
Jﬂ 1 ||| [T T T T T T S N T SN T TN T T A S N T S N T T SO T S T S T B T
-4 ImageProcessing resources * =]
+-(Z] Accelerator Dialog .I :
=423 Dialog i [ Rt A
IDD_ABOUTBOX |l Ty —0K abl |1 O
E[IDD_DIALOG1 - || | static x ® BB
+ g:;ﬂﬂ |l Cancel m
+ enu - :
. Static Text =
+-[7] String Table - ¢ m =
+--(Z7] Toolbar = iy
+-(Z1] Yersion 1 H at
il e
L g ET
= 'i |;;;i|;; & Begourcey. | Sl FileView
¥ =] k0 - e
Tandir i 87,17 Ei B x17

Dialog tiliwm=2 /Xl &, 3|, 0I12I12J]| Jls



[€501] 3-4]1 8 =4 E=2 13
— CHEHAER}Ol AF el & 2t e=2| A (Properties)S CHS2t 20| MF
ID Caption
Dialog Properties IDD_DIALOGT DownSample Rate
Text Properties IDC_STATIC DownSample Rate
Edit Properties IDC_EDIT1

>

3]

Dialog Properties
4a 7 General‘ Styles | More Styles | Extended Styles | More B3 [Ty ]

ID: |IDD_DIALOG1 jgaptiun: |DuwnSampIe Rate

Font name: System
4 Menu: | j

Font size: 10

Font... ¥ Pos: |0 ¥ Pos: |0

Y

Text Properties

4 %  General ‘ Styles | Extended Styles |

N P PR SN B PSSP IR T

B Down mp H

0K

i :

. DownSample Rate Edit

Cancel

::: L 2 e
............................................................................................ W ———a

\4

5] Edit Properties

ID: |IDC_STATIC ~| caption: |DuwnSampIe Flate [LEMIDC EDITI -
¥ Y¥isible v Group [~ HelpID v ¥isible [~ Group
I~ Disabled [~ Tab stop [~ Disabled ¥ Tab stop

44 % General ‘ Styles | Extended Styles |
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® [View]-[ClassWizard] H]

71=l Ch BIALKLS
class =52

o =

— [New Class] Ci &tatXtof| M CtZ
HIEA| ‘C’'E
EHME.

o| & 2oll=

O|F2 AtS=2

A

=50b

H3 - [OK]HE EE

=2 O=]8

L3
&~ 22

Z71517| 915l [Adding a Class] CH &FAFXL0] A Create a new

Adding a Class

IDD_DIALOGT i ew resource. Since itis a
dlalug resource you probably want to create a
new class for it. You can also select an
existing clas

@ Create a new class;

i~ Select an existing class

1 ol x| ™ °|'-r| [OK] H

Es
~o| 0| &8 55518 T

£0{70{0} ) 2

Cla formati
Nam CDownSampleDlg|
Cancel
File nam DownSampleDlg.cpp
Change...
Base class: ‘CDiaIug j
Dialog ID |IDD_DIALOG1 |
Automat
~ Noi
" Automat
~
Name CDownSampleDlg

— [MFC ClassWizard] CH &AMl M A 2
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[&S01)] 3-4] 3 =4 E= 13

® [View]-[ClassWizard] Ml & — [MFC ClassWizard] CH &AFXLe] Object
IDs =0l A DownSampleDIg 2 A E ME Bt 5| [Member Variables] & £
2 - Cl23 o] M T &=2 X|H st 5 [Add Variable] HE 28] — [Add
Member Variable] Ci &H&HAHOf| M ClS 2} 20| X| ™St [OK] HE 28

o>

CFA| [MFC ClassWizard] CH &HAMXIO| A IDE_EDIT1 52 ME g 5 cl stat
Xt ol Zeo| =S o| 8l Mo | Agtot 2o 4tS X[ H

Conirol IDs Member vanable Category Variable type Minimum Maximum
name Value Value

DC_EDIM 7_DownsSampeRate Value Nt 1 32




MFC ClassWizard

Message Maps  Member Yariabl

| ActiveX Events

Class Info |

Project: Class name:

ageProcessing

|CDownSampIeDIg

C:#.. #DownSampleDig.h, C:#.. #DownSampleDig.cpp

IDOK

Description:

Add Class... ~
= | L e I |m_DuwnSampIeFlate|

Add Member Yariable

Member variable name:

[%' Type Member

[

Category:

|Va|ue ﬂ

' Variable type:
|int ﬂ

Description:

int with validation

o]

Cancel

Cancel

MFC ClassWizard

Message Maps Member Variables | Automation | ActiveX Events

Project: Class name:

Class Info |

‘Imagepmcessing j |CannSampIeDIg
C:#.._ WDownSampleDlg.h, C:i...WDownSampleDlg.cpp

Type Member

m_DownSampleRate

int with validation
1
32|

Description:

Minimum Value:

Maximum VYalue:

Add Class... =
Add Variable...
Delete Variahle

OK Cancel |
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[A&0P] 3-4] FA =

@ Ml = Aol A [HAKEI]-[DownSample] H & SEMS 0| MM Z Cl2
MEZO| HMSIEE T2 2 XM Fofof & uld 2 e .= mXE
Doc 22 A0A MM E Z2J3 S ZMSHL, View 2|l AT EHE T2
2 S &5} slHo| EHeE = U E OHF

>
I:
HL
L
T

FIHE MRS Doc 22 A0l A ALESHE{H ClSo 22 M B 20l Ee
-

#include "stdafx.h"
#include "ImageProcessing.h"

#include "ImageProcessingDoc.h"
#include "DownSampleDlg.h" // CHSIAMAL ALEES & &l MA

ol




250l 3-4] 38 =4 E= 13

® Doc 22 20f OnDownSampling &= F71

Function Type

void

Function Declaration

OnDownSampling

Access

Public

— ClassView Workspacedl| M CimageProcessingDoc &+=0f| A HIZI17| 0|
[Add Member Variable]& 28 — X2l Zo} & Ha 20 Ao JI2 S
37|, ME2F 37| X[H H S2| AlEe Ha, £t

Variable Type Variable Name Access
elg o= 2Tt X0l unsigned char”® m_Outputimage Public
] il ol = S int m_Re_width Public
212 Aol Mz= 37| int m_Re_height Public
= el ek | sl int m_Re_size Public
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[€S01)] 3-4] & =4 D= 13

— CFS 32} 20| OnDownSampling &= &HA

void CImageProcessingDoc: :OnDownSampling ()
{
int i, j;
CDownSampleDlg dlg;
if (dlg.DoModal () == IDOK) // CHBE}AMKLo| &M 5} of &
{
m Re height = m _height / dlg.m DownSampleRate;
/] B& Fae| ME ZolE At
m Re width = m width / dlg.m DownSampleRate;
/] B& Fae| JIZ ZolE A4t
m Re size = m Re height * m Re width;
/] £ Fael T8 AN

m OutputImage = new unsigned char [m Re size];
/7 &2 dMg 9t Al gy

for(i=0 ; i<m Re height ; i++){
for(j=0 ; j<m Re width ; Jj++) {
m OutputImage[i*m Re width + ]]

/! = = O=1AI-° Ach-l

= m_InputImage[ (i*dlg.m DownSampleRate*m width)+dlg.m DownSampleRate*j];
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0Pl 3-4] 38 =4 Ex 13

o>

[&

CtS 3l Z0] View 22 22| OnDownSampling &= ZHA

{

void CImageProcessingView: :OnDownSampling ()

// TODO: Add your command handler code here
CImageProcessingDoc* pDoc = GetDocument(); // Doc A F=

ASSERT VALID (pDoc) ;
pDoc->0OnDownSampling () ; // Doc ZelA0| OnDownSampling & TZ&

Invalidate (TRUE); // &tH Z44Al
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[€50)] 3-4] & =2 E2 13

@ M2|= ZIE stHol| EAISH7| s OnDraw &£

void CImageProcessingView: :OnDraw (CDC* pDC)
{

CImageProcessingDoc* pDoc = GetDocument(); // Doc

ASSERT_VALID(pDoc);
// TODO: add draw code for native data here

int 1, j;

unsigned char R, G, B;

/1 ¥E o &

for(i = 0 ; i<pDoc->m height ; i++) {

for(j = 0 ; j<pDoc->m width ; j++){

R = pDoc->m InputlImage[i*pDoc->m width+j];
G =B = R;
pDC->SetPixel (j+5, i+5, RGB(R, G, B));

}
/] BaE dy &Y

for(i = 0 ; i<pDoc->m Re height ; i++){
for(j = 0 ; j<pDoc->m Re width ; j++) {

R = pDoc->m OutputlImage[i*pDoc->m Re width+j];
G

=B=R;

pDC->SetPixel (j+pDoc->m width+10, i+5, RGB(R, G, B));
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@ Ad Zol JA 0|—§—’5.“<S'El" T 2ol M= Z 3 HAZ m_Outputimage

Hf ol =31, %J"—P
m_Re_heightoll gt
Zof EASHA &

Alo| 712 & 37|9|- MZ% 378 m_Re width,

15HH OnDraw &0l A= X2|=l ZolE 5l o2

nllo
07. o

7~ ImageProcessing - [ImageP1]

-u+E(F> BAE 20 FW SeLH) AN
DSHE =2 & 7

N
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3 g ¢
e TERIEY - IHIInY
I RRRRAI 23R RE
— ‘2RA N o

.
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Section 05 MFCE 0|28t

= A M EZ 3 (Up Sampling)

- HAS EEH=HAY dHSHH Y 21 o = e A5 oF St= 2
- Bt HETY S ALESI0 JAS st Jate| EF o] X3 Ho{A.
- HASEHSIE MESIER S HD HotH S MEZ o= 20 0|E 2}
2l &2 HAke| | o|E{ & 0| 835101 2 ZH(Interpolation)S 5l of &
128 256 512
M=2 f N M=2 ]
128
256
512
3EHOI A= The R ul 2 Bt
ste ZHotCtR D 271 AL
) 5t oA Abo| holf & g&te| 7|5}8t
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[&2501)] 3-0] & &l =13

@® Visual C++ Z 218 2 M3l 5t 5 Workspace &0l A [ResourceView] & £
— [Menu]-[IDR_IMAGEPTYPE] €0 =28 — [F4tx2]] St ol
[UpSample] Ml 7t M2 F7tE. »FI7H ol 70l A [Properties] 28 —
[Menu Item Properties] CH 2HAMALOf| A CFS 1l 20| M A

=l= ] meRiEy BEEY EIIW)  ENW) EEEHHD

-5 ImageProcessing resources
+- [ Accelerator

-5 Dialog ’
IDD_ABOUTBOX
IDD_DIALOGZ —
. % | General | Extended Styles |
-3 Menu
=([IDR._ IMAGEPTYPE | 1D: ||D_UF'_SAMF'LING j Caption: |Up53mp|e
o D%f:g:{?:::::NFHAME [ Separator [~ Pop-up [ Inactive Break: None ﬂ
+[Z1 Toolbar [ Checked [ Grayed [ Help
+- 1 Yersion Prompt:
Caption UpSample
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a=0b1 3-091 &

— [View]-[ClassWizard] M| /7 28 — [MFC ClassWizard] CH SHAHKIOIA & M
E3 grE o33 ol MM &

MFC ClassWizard

Message Maps | Member Variables | Automation | ActiveX Events | Class Info |
Project; Class name; Add Class... = |
|ImagePrucessing j |CImagePrncessingView j

o L Add Function... |
C:#...HmageProcessing¥iew.h, C:i...MlmageProcessing¥iew.cpp
Object IDs: Messages: |
ID_ UP SAMPLING - Edit Cod |
ID_VIEW_STATUS_BAR UPDATE_COMMAND _UI Ldittode
ID_VIEW_TOOLBAR
ID_WINDOW_ARBANGE
ID_WINDOW_CASCADE
ID_WINDOW_NEW =
ID_WINDOW _TILE_HORZ v
Member functions:
¥ OnEndPrinting et
¥ OnFileOpen ON_ID_FILE_OPEN:COMMAND
W OnFileSave ON_ID_FILE_SAVE:COMMAND
¥ OnPreparePrinting
¥ PreCreateWindow v
Description: Handle a command [from menu, accel, cmd button]

0K Cancel
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[&2501)] 3-0] & &l =13

® [Add Function] HE 28 - View Classoll Cl2 M S8 2 =&5l=
M

o>

ot

8

Add Member Function

Member function name: 0K

Onlii 1 1

Cancel

Message: COMMAND
Object ID: ID_UP_SAMPLING
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[&2501)] 3-0] & &l =13

® [View]-[ClassWizard] H| 7& & — [MFC ClassWizard]tH SHAMXIAIA & M
E£3 gE 31t 2ol M4

Dialug Properties 3]
: | Styles | More Styles | Extended Styles | More E: EE

ID: |IDD_DIALOG2 ~|caption: |UpSample Rate

Menu: -
Font size: 10 | J

Font... ® Pos: |0 Y Pos: |0

Font name: System

Y UpSample Hate

UpSample Rate

! !

e

Text Properties 5]

5]
= % General | Styles | Extended Styles | | styles | Extended Styles |
ID: |IDC_STATIC ~| caption: |UpSample Rate ID: |IDC_EDITI -
W Visible ~ Group ™ Help ID ™ Visible ™ Group ™ Help ID

[~ Disabled [~ Tab stop [~ Disabled v Tab stop




[&2501)] 3-0] & &l =13

[MFC ClassWizard] CH &tatXtol| A =712 T E2HAHALE M 22 0| 82| Sl
ESSH

Name CUpSampleDlg

— CUpSampleDIg2| IDC_EDIT10ll C}2 2} Zo| 4= S =

MFEC ClassWizard

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

Project: Class name: Add Class... ~

ImageProcessing - |CUpSampIeDIg j
Add Variable L Add Member, Variable

C:#.. . MUpSampleDlig.h, C:#.. . #UpSampleDlg.cpp

Member variable pame:
IDC EDIT1 |m_UpSampleRate

IDCANCEL Cancel
1IDOK Category:

|Va|ue
Variable type:
O
Description:
Description:
int with validation
OK | Cancel ‘
Control IDs Member variable name Category Variable type

IDC_EDIT1 m_UpSampleRate Value int




[&S01)] 3-

5] QA Sl T2

® UpSampleDlg CH SHAMARLE Doc 22 A0A AL 3H7| <l 5)
= o

ImageProcessingDoc.cpp It 2| I & 20l UpSampleDlg.h ZEE Z&A|Z
#include "stdafx.h"
#include "ImageProcessing.h"
#include "ImageProcessingDoc.h"
#include "DownSampleDlg.h"
#include "UpSampleDlg.h"

— Doc 2 20l OnUpSampling &5 F7}&t

Function Type void

Function Declaration

OnUpSampling

Access

Public
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[&2501)] 3-0] & &l =13

void CImageProcessingDoc: :0OnUpSampling ()
{

int i, j;

CUpSampleDlg dlg;
if (dlg.DoModal() == IDOK){ // DoModal CHSl&tAte| &=} o F
m Re height = m _height * dlg.m UpSampleRate;
// Birl Ao M|E Zo| AHAk
m Re width = m width * dlg.m UpSampleRate;
/7 Ef Fakel JiE Zo| Ak
m Re size = m Re height * m Re width;

/] B Farel 3] A

m OutputImage = new unsigned char[m Re size];
/7 &) dag 93 mzal gy

for(i=0 ; i<m Re size ; i++)
m OutputImage[i] = 0; // =[5}

for (i=0 ; i<m height ; i++){
for(j=0 ; j<m width ; j++){
m OutputImage[i*dlg.m UpSampleRate*m Re width +

dlg.m UpSampleRate*j]= m InputlImage[i*m _ , width + il
} // Mufx[sto] FAb Bty




25011 3-0] & &2l =13
2o

o

XM

=

I]IO

® View 2 A2 OnUpSampling &= ct

void CImageProcessingView: :OnUpSampling ()

{

// TODO: Add your command handler code here
CImageProcessingDoc* pDoc = GetDocument(); // Doc Ea{A

ASSERT VALID (pDoc) ;

o2k

=

2&

+

pDoc->0OnUpSampling () ; // Doc 220 OnUpSampling &

Invalidate (TRUE) ; // 3t Z§4Al
}

@ Zz g

. /ImageProcessing - [ImageP1]

O2E BEE 20 HW SSTH) Bl
O = & 72

UM Sampling rate 22 &



Section 06 MFCE 0|2t 2 X9t HAK

& 2X}st

EE251E st HTL MAS Hol| Bl " CHA 9| e 2 ZALESHE oHd
stasof gtV M Ao RALE EHE O] st AASHE B2 g2 2 2.
BT\t A Aro| H CHA| 2 E 8 5| = LF= AL} H| E(Quantization Bits) 2
23 E.
[H 3-2] LX|3} HIE Ziof| [E AMAF 55

UAtet HIE HH 7hsth M

HIE 2

2HIE 4

3u|E 8

AH|E 16

56| 32

6HIE 64

THIE 28

8H|E 256

49



[&

ol>

otJl 3-6]1 Xt Z=1H&

@ Visual C++ Z 228 2| Workspace &ollA| [ResourceView] ¥ &

=1
[Menu]-[IDR_IMAGEPTYPE] Hl+ HIE88 — It | 7 =2l o] 4
£ 33 Zol XM

Menu ltem Properties

X

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

ID: [ID_QUANTIZATION ~| caption: |RIE}

| Separator | Pop-up [ Inactive

Break: |NDI'IE j
[ Checked | Grayed | Help

Prompt: |
ID ID_QUANTIZATION
Caption UXt}
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£50h| 3-6] SXet =13

® [MFC ClassWizard] CH 2t&tAHE 0| &3l View 22 201 OnQuantization &=
A A

Add Member Function

Member function name: 0K
[M¥auantization|
Cancel

Message: COMMAND
Object ID: ID_QUANTIZATION

x| ClmageProcessingView

Member Function name OnQuantization
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£50h| 3-6] SXet =13

® ResourceView &0l A [ImageProcessing resources]-[Dialog] 25 28 — HIZ2
717| Ml 4 [Insert Dialog] 28— O &takAte| £ M 2 cf21} ZHo| XX

ID Caption
Dialog Properties IDD_DIALOG3 Quantization Bits
Text Properties IDC_STATIC Quantization Bits
Edit Properties IDC_EDIT?
B Dialog Properties &

4 % General | Styles | More Styles | Extended Styles | More E:

ID: [IDD_DIALOG3 ~|caption: |Quantization Bits|

Menu: -
Font size: | J

10
Font... ¥ Pos: |0 Y Pos: |0

Font name: System

g k

j Quantization Bits || |Edit ® @
|a=s
e ——— T T al$ m -
& HEE
5 H oab
BB =
C

Text Properties [E5] Edit Properties =
4 % General | Styles | Extended Styles ‘ 4 % General | Styles | Extended Styles ‘

ID: [IDC_STATIC ~| caption: [LEIDC_EDITI -

¥ ¥isible ¥ Group [~ Help ID ¥ ¥isible [~ Group [~ Help ID

[~ Disabled " Tab stop [~ Disabled v Tab stop
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ol>

otJl 3-6]1 Xt Z=1H&

@ [MFC ClassWizard] CH 2}&ALOl| A 2FALEL H E CHEHMAI| M 22 22 A S

==
o

Name

CQuantizationDlg

— CQuantizationDIlg e A& MESF11 [Member Variables] & 0fl A

IDC_EDIT10] CtS3} Zo| == &t

MFEC ClassWizard

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

[?X] § Add Member Variable

Member variable name:

IDOK

Project: Class name: Add Class... ~ |m_0uantBit
ImageProcessing - |CQuantizatioDIg j

— — Add Yariable... | Category:
C:#...MQuantizatioDlg.h, C:#...#QuantizatioDlg.cpp
Control |Ds: Type Member |Va|uc j
IDC_EDIT1 Variable type:
IDCANCEL

LT

Description:

int with validation

Cancel

OK | Cancel |
Control IDs Member variable Category Variable Minimum Maximum
name type Value Value
IDC_EDIT? m_QuantBit Value int 1 8
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» Doc 22 A0l A 2ALS}H| E C SHAKLE AFESHY| 25 kAL H| E O SHAFAL
of o md Med — AKX} BB MMSHD AS T2 O 2HM | kXS
2|l of == 2bit2 A M= 22, NME A &SH= pow & E AFEEH(math.hol|
Zet= ol AF)

#include "stdafx.h"

#include "ImageProcessing.h"
#include "ImageProcessingDoc.h"
#include "DownSampleDlg.h"
#include "UpSampleDlg.h"
#include "QuantizationDlg.h" // CH3}AMK} Al2E 98t dlE Mo
#include "math.h" // $8F &= A} ot

o
fjo
do
o
el

Add Member Function

Function Type: 0K

woid

Cancel

Function Declaration:

OnQuantization|

Access
+ Public " Protected " Private : -
Function Type void
" Stati ™ ¥irtual ; : L
=t =inua Function Declaration OnQuantization
Access Public
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void CImageProcessingDoc: :OnQuantization ()
{
CQuantizationDlg dlg;
if (dlg.DoModal () == IDOK)
// XSt HE =& ZYsl= distaRle] gM35 o5
{
int i, j, value, LEVEL;
double HIGH, *TEMP;

m_Re height = m_height;
m;Re_width = m_width;
m;Re_size = m;Re_height * m;Re_width;

m_OutputImage = new unsigned char[m Re size];
// 2AtE XMElE 42 EHE| 2 Mz g

TEMP = new double [m_size];
// Y A A7|(m_size) o SAS 02| et

LEVEL=256; // 213 d&o| AAta £hA| (28=256)
HIGH=256. ;

value = (int)pow(2, dlg.m QuantBit);
// 2R 5 A AF (ol - 24=16)

for(i=0 ; i<m_size ; i++){
for (j=0 ; j<value ; j++){
if (m_InputImage[i] >=(LEVEL/value)*j &&
m;InputImage[i]<(LEVEL/value)*(j+1)){
TEMP[i]=(double) (HIGH/value) *j; // A5} ="

}

}

for(i=0 ; i<m_size ; i++){
m_OutputImage[i] = (unsigned char)TEMP[i];
// A A YA




[€=01)1 3-6] S$Xigt 2

|
|>
0

® View 2220l A Doc 2
S QUErE T2 73 ZHM

=1

2| OnQuantization &=

2 &5

lOII

e
fjo
0=

=

void CImageProcessingView: :OnQuantization ()

{
// TODO: Add your command handler code here

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

Invalidate (TRUE); // StH ZHAl

}

// Doc

pDoc->OnQuantization(); // Doc Ze{2A0| OnQuantization & T&

@ Zzd4

#- ImageProcessing - [lotus flower512]

[ M BEE 2N FW) SS8L(H) Chapter3
D@ 2 a8 %

NUM
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