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Design of Tool Condition Monitoring Signal Processing
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The precise monitoring of the tool condition is the key to guarantee the metal
cutting procedure.There is always the researchers’target that how to develop an
exact,reliable and low cost tool monitoring system.Compared with the other tool
monitoring technologies,the acoustic emission technology is more suitable to the
tool monitoring because it has good performances such as. high
sensitiveness,respond quickly ,» and can avoid low frequency disturbances.

According to those reasons, this paper research how to avoid the defects and
utilize acoustic emission signal’s perfomances and eventually establish a simple,
reliable and low cost tool wear monitoring and recognize system. Proposed a set of
hardware and software solutions based on ARM&WinCE. Primarily works for the
following: '

(1) Describes the correlation of the acoustic emission signal to tool wear con
dition,and it is proved that the tool condition is corresponding to the acoustic
emission signal;

(2) Blue print for the tool monitoring system is studied, including the structure of the
whole system, the designing proposal of hardware and software. Data processing
and display playform are made up of ARM and WINDOWS CE. EVC(Embe dded
Visual C++) is used as graphical interface development tool;

(3) Establishes the platform of the signal processing and display. To simplify the
hardware design, . the MagicARM2410 experimental development platform is
selected. In accordance with the requirements of system performance, the interface
for ARM is designed.And the operating system and the software of drive is tailored
and transplanted to ARM;



FERFFEFEART

(4) Carries out the application software design of the signal processing and display

platform.Base on the platform of EVC, the paper carries out the modules of the

settings of parameters, management of data, signal processing and display et al; The

Wavelet and Feature extraction Algorithm is primarily stressed on;

(5) Real-time and reliable communication is realized between WINDOWS CE

operating system on ARM and Personal Computer.

Keywords: Tool Condition Monitoring,  Acoustic Emission, WinCE,
Wavelet Denoising, Wavelet Packet
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x(n) = 4yx(n)+ Dx(n) + D,x(n) +.......... +D,_x(n) (3.6)
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E?x(n) = ﬁ: D ,—x(n))2
p= F1,2eeee J-1 3.7

EdX) eRis SRR | LIS R, D70 FoRa MR
j EREHBME.

FEEMERENAN:

Ex(n) =EQx(n)+iE})x(n) (3.8)

J=1
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cPU I
Fig.5.4 Windows CE system structure

& 5.4 Windows CE 4t 4244

%% (DEVICEEXE). k% (SERVICES.EXE). Hi-F Windows CE £&—
MNTRBIBBMARRERS, FUKUHTE R Windows CE RZ#HEHE LR L,
N2, R# NK.EXE Rl GWES.EXE £FiE R LA .

NK.EXE fi NK.LIB # OAL.LIB B& /A k. HMKRHET HERIEMN
NK.LIB X, EHARBE CPU HBABREMAXT S BARIMEL K.
OAL.LIB & OEM E i OAL iS4%wi¥ /% - NK.EXE RAThRER: 38
RAEAFEE, #ERUBRME. REANFBEGEIH. PHEE. HHARRT
Rt EAIRE.

B & O H 4 RS(GWES EXE)h R A% 5 B A E XML,
EEMANBRAELCEURAFAA, EFRRFHHUEHEREEN. EL
Windows CE R4 F B A B EA A LIERZ —. GWES.EXE EHMThEEA
2 51 Windows F ) USER32 A1 GDI32 fE4.

FILESYS.EXE RTEZEITH AN R FMEHIHRE. WREFREEXHRZ.
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Windows CE B EEM R A EM R =52 . XM RF A RAM X4 F 451 ROM
RS, EATLCANAEFREKAF#ERS;: Windows CE $iEERXN
RAXHMEE LTS, CRET EHUNEEERE, JREFIEELLER
HRREE, B—PHETHNAEFEERE: REEMRATHFHRRGEIN
AREFHEERR.

R &EHE FR4 (DEVICE.EXE) fi R & . &M EEFTE A # GWES.EXE
EBNEHER. KEENRERET devmerdll b, BEBREHFTH N S5HK
MIRERFLI, £RFMMEETERRMEREHER.

SERVICES.EXE 55 DEVICE.EXE FF¥%M, BRENREEHELTHE
f#, EfRE—EEENLEREINABEFREFRNIIER. ERFENRE
45 AR % 9372 (FTP, TELNET, HTTP), Windows CE 24t 50 %) APl HER%,
- APHETTLLE CRMERS .

Windows CE 2 — M E TR AL SR EZEFEIERS. £ Windows CE
F, BIrETENEFER—NMEE. £E—NMHEPTUREEAMEE.
Windows CE HERLAFHNREFHESNEERITAE, AERETMRAEL
f). M5k Windows CE &R Et T EMTERENKBET L, 2HERLZE
MEEE.

5.1.5 Windows CE % #%t. K33 &AM

ARG LM BOR A B R Magic2410 FFRMWR, EAMETREMS, LU #H
R4 T R4 B PTER Bootloader. Eboot. NK.BIN 3. RS RUTF:

(HaX

FEREH R /F#5%, NorFlash 1 NandFlash. A& &Z3EH RLLTF BN
FR L BIOS R4, XK R4 # NandFlash BEEMFTEEHE. E&FEN,
BG4, ERBHITRR, #HAWTH BIOS HhaEkE, EHEIHFES(X]
FF#4%f NandFlash #4174 X EIA]

(2)Z %k Bootloader

#TFF DNW #F, #E USB #4, W3R DNW fr8E{R/R[USB: OK],
BEAUSB HHALSh, X BT AR HE SR LA B T B8 5 [v]FF 43 T # supervivi; K fi“USB
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Port->Transmit" %6, 3% ITFF LM supervivi FEA T H; TH55H, BIOS &
B34S supervivi 2] Nand Flash 24X, FFiREIF| F3HKH.

@ @ERE FTEQ 0RO
Der o3 0B F

®EQ WRHQD

#dfdr FriendlyAPM BIOS for Z440 sfiFf
[x] bon part 0 320k 2368k

[v] Download wvivi

[k] DPownlosd linux keznel

[¥] Dowmload root_yaffs image

[c] Powvmload root _cramfs image
[n] Dovnload Nboot

[e] Dovnload Eboort

[i] Povnload WUinCE NF.nb0

[v] Powmloaed VinCE NE.bin

[d4] Powmload ¢ FPun

[t] Format the nand CLlash

[y»] Parcition for Limax

[¥] Boot the system

[=] Set the booT parameters

[t] Print the TOC scruct of wince
[q] Goto shell of wivi

Enter your selection: _

< >

%ﬂ 0:00: 17 ANSIY 115200 Gv—_I—‘! s
Fig5.5 BIOS menu
55BIOS ¥

(3)%% Eboot
£ BIOS ¥R B FEHEIIR Se], 4 T & Eboot; & 7 “USB
Port->Transmit"i% T, FiEFE LM Eboot_2440.nb0 JF 25 T#.
(4)%&% Windows CE A%
fE BIOS FXEFIEFENRES[w]), FIHTH WINCE A#: A#“USB
Port->Transmit” %7, F&FE+FT FFAE B 8 9 B 3CHF NK.BIN FF o6 T8 B 58tk
Windows CE £ B #1547 .

5.1.6 Embedded Visual Q++'H'2#LI-£-

WEANARFRIFEARRET =MF K TH: Embedded Visual C++,
Platform Builder. Visual Studio 2005. RiF/NAXA XA, F—IHXAF
&% NET Compact Framework fJ#£E C++{5. Windows CE TN K&K
B 5.6 fis.
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Platform eMbedded A Visual Studio .NET
Builder Visual C++ 2005

Win32 Win32 .NET Compact
Applications Applications Framework

. Windows CE Operating System

Fig 5.6 Applicatiop development model under Windows CE
5.6 Windows CE F A F R

(1) Visual Studio 2005

Visual Stydio 2005 A/{f#F C#, VB.NET JF X% T NET Compact Framework
1.0 #1.NET Compact Framework 2.0 FIFEERES, HATLUER C/ICHEEXRIFR
AHNRB, EAARBHNFAAE REFHHRFELEE NET compact
framework B . Visual Studio 2005 £ A7 T & FHRAMM A, THERITER
H8 (IDE) #BUTMERFERIHZE. FRART L RIFREH TR
%t Pocket PC F1 Smartphone HIR. 2R, iXFER# % T LARIZE IDE R LEHM
EEHRRENHY S HETSBERAE DR, 7 Visual Studio 2005 4, B
£ i) Windows CE I 32#0 R E T ARMV4 AR Z MM . XX FFFK Pocket PC
A1 Smartphone MINABRFREFELEENEX, BEARETHLAEDN
Pocket PC F! Smartphone % & ) CPU & &iF — /] ARM AHaE. XHEEER
BTETHRBEEEFHFTELEE Pocket PC A Smartphone LIZAT

(2) Platform Builder'*®"

Platform Builder T2/l £ %%l Windows CE #/ERA %, BER BRI LMERTE
HITNREAFE. ERATLIZMIFR Windows CE B NK.BIN FIERIT &I
B, mEASMLIAEY, XRFEMEREATL). MREALEMFCM Visual
Basic, AZHMAERBFIERMHIFR. AZRARABUREFHZEFATEA.
BEUANKE S, FTOE5ERFEERE, % Windows CE RIERZBA
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X NKBIN FT&EIB#FE. FTHEMZE, WindoWs CE & BiFFE B3,
EFRIAEYE, TLMER Platform Builder £ 4EH AT AEE Windows CE
§IIE4TH81R . 7E Platform Builder *i%#% File->New Project or File A ] H #1 @15
HXHiEHE, B 5.7 fiss. WCE Application #1 WCE Console Application 43 3I%F
R Windows CE T HEIE N REF M ST ARERF.

J NEY "". eCt _or -'"_'.._i—‘:-

R R e e R et

Files Projects |

| EIWCE Application

| —JWCE Console Application
% WCE Dynamic-Link Library

»| WCE Static Library

% WCE Transport Layer

*WCE TUX Dynamic-Link Library

I
Fig5.7 Platform Builder’s new project guide
A 5.7 Platform Builder SR E 15

Platform Builder % #F Win CE App/ DLL/ Lib, {fF Win32 APl %, KA
ERRESEIRERSE (0S) WET, X% T NARFHIRETSE.
EHSSET - BESRE, VFBREFRZEER, BAHAR 0S AREFRE
SRANRAER.

(3) Embedded Visual C++ (EVC)

M TEZF ERTLLEH Embedded Visual C++5 5 AT Visual C++3%
REY, elORELAR, E-LRERFE N, BE VCe AL
RPEF. ATELREHFARRENEE, 2RHEA T EVCEATRIR,

B 5.8 & EVC £RITTRABHAE, BRTHELALS, €5 VC H&EmK
FRHFFHEML.

B AmMARMN LB TRRERES. FETELE, FFELAE. HEXH
IR (b)) XARERE (F4A). FRETRXE. #HELRETHERR
ERH, (FHESBAREA CPU XE,

SRTTEF RO MAHEER. TXRBS. HERES. miFd. ¥6
EEE REAS. REHREE. Xas. NAEFAS. TETR. &%,
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TR — MR NS ERF®—5 & — T EVC .

~ oA @aXtue

faa -;grmmm _Jm:amzmqm.— ~|GTANDARDSOK Emimier =) S G X 1 m S
3 =
—=— = =
r"‘————"———-". Braviap: (rawHap(Cinds pPareat Js=MuLLs/)
o ;‘::';: LT projects " i Chlalog(orawnap:: 100, pFarent)
= 8 Sewrce Files /f{uu DA TE_LN By awtap )
£ dsacop ¢ WOTE: the Classeizers will ass mesher Initlaiization sere
A aakrc H}}B: DRTe_aMll
¥ 1
= -
Crramebdap
ﬁumm;::p seld rasap: " %)
F ] ot o Fyr—
= ' Header Files FFULATE DATR_PRF {BT ewitap)
A daah 44 METL: the Clawsiizerd will ane BOK end DOV calis heee
) 4440y N FERMMTE_DaTn_mw
X DBFEngine b
"
J:“"c:“""m BEETM_MESIAGE_MAF{Drawiap, Colaley)
FELFX_ILE_ A LD antag |
!nn.“-m' PRI L §)
) Budiboh 471 10FX_WLE_HAP
= & Resaurce Flies THO_MESTACE_WAP{)
I Raadide b
+ CaExtcrnal Depandendes| | 10280 EFEIIEREEEREEEEEREREEREIEEE TR DRSS EQITREEEEQIEEERIEIIERE I I IREIIEEE R4
SV DrawHap Becsage handlers

* alil Brawiap::Drawfxis(iot start, int emd, int n, 0t count. CPoint Ieftup, CPoint rightdewn) =
“icme |gines | gruev..| |11} ol s

Jl- ————— T TUCE SRWURT) RRIFPaBr - osoeo—ooo — -
mn exr = @ wrror(s), @ sarningis) -
[buwnloading Files

v Vst -
Build { Swing ) Tind ip Files 1 5 Fand in Fides 3 [ Tald o~

Fig5.8 EVC integrated development environment
il 5.8 EVC ST RIH

Files Projects |wm;.m ’

"EIWCE Application Project pame:
+2/WCE ATL COM AppWizard I
% WCE Dynamic-Link Library
‘WCE MFC ActiveX ControlWizard "
WCE MFC AppWizard (dIf) Lugation,
S WCE MFC AppWizard [exe| [cAPragram Files\Microsoft eMbe LI
5| WCE Static Library

@ Create new workspace
C Add e cunreo! wiskspace

™ Dependency ot

J 3
CPUs:
g“'in32 [WCE ARMV4Y) e

in32 [WCE MIPSIL_FP) v

Ox, | Cancel ,

Fig 5.9 Build a new project with EVC
59 HEVC £l— ¥ H
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RETHEWER, ZEFARENZLN—MER.
void CDrawGraphView::OnDraw(CDC* pDC)

{

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

// TODO: add draw code for native data here

CRect crect;

CPen *pOldPen;

CPen *pMyPen = new CPen();

int MaxX;

int MaxY;

GetClientRect(&crect); /3B E OX
MaxX=crect. Width ();

MaxY=crect.Height ();

/1832 T

pMyPen->CreatePen (PS_SOLID,1,RGB(0,0,0));
pOldPen = pDC->SelectObject (pMyPen);
pDC->MoveTo (0,MaxY/2); //[&RELE )579 7K
pDC->LineTo (MaxX,MaxY/2)y//H — 4 7K ¥ £&

pDC->MoveTo (MaxX/2,0);
pDC->LineTo (MaxX/2,MaxY);/B — %P EL%
CBrush *pOldBrush; IMRERARE E R

CBrush brushGreen(RGB(0,255,0)); /GBI —/ 4k il

pOldBrush=pDC->SelectObject (&brushGreen);// 3% £ 47 {4, i Y

crect.SetRect (0,0,MaxX/2,MaxY/2); /HELEX

crect.DeflateRect (30,30); /1% BX g/ 30 MRE

pDC->Rectangle (crect); /B TY

pDC->ExtTextOut(MaxX/4,MaxY/4,ETO_CLIPPED,NULL, T("Green
Rectangle"),NULL);//%y tH .89 4 3

}
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MFALUEFH EVC 5 VC HIH SR R:
(1) #RIRE BEFFF F AR _T("Green Rectangle")(3X A L"Green Rectangle"),
0/ 2" Green Rectangle";
(2) A ExtTextOutOH A A, TAZM TextOut()(1 7] LA DrawText()).
F— S EVC F K E UNICODE F##, ©5 ANSI FHEF=ZR
AR, aANSI 2~ 77, UNICODE £F/™F45;b.758: CHAR->WCHAR or
TCHAR s FRBRRE: strlen()->weslen()s stremp() > wesemp() » 5 5 5LEA
EVC F{EAH MFC KERH R A RS VC FA5ELMA. MFC &1
T CHESHHRNZMEFRITER, EXXEHT Windows mETE. E
KR RET: MFC 32t T — MR E R, FRARTA—NMREHIE S5
B, N4 KEnnE; RETRENRE, BFHEHEEH MFC %
SEA. Windows CE *F# MFC XS HM MFC T —EMkah, #mT i
Windows CE #5128, FHMBR TR HM— R #F.
BT ERBE A5, EVCIEH LA TFHIAREA:
(1) 3IATFEEERNHES
R WINDOWS FE+, WHEFEH#S, B VCARMNEFRELE
R E MK WINDOWS LiZ1T. {87 WINCE F, #ERZEREEHIMN, FFUFR
HWREHNE—FE. TUEHEREHMNEERHMHOTEWRE 49 METF
). 7E Tools Ti%# Configure Platform Manager # H HI5| R R Z R % L EL %=
$4F T BIFE SDK, Re] LUEHIREF KAF & SDK. HRETTLAMER, &mE
&, RWEHTHREHE, W5 ZRENEES.
QUEEIAZRSI
# T Windows CE FHINFREFH K H AT PC ¥l LEFT, MR CE #%
% biBt7, WmRAEE PC £F Windows CE REFHRELEER, RELABHT
TETHET. EVCRBETHIMERETR, KBTS A=K BXEITH
i #] Remote Heap Walker. Remote Process Viewer. Remote Spy; FRi#{THERE
MM K Remote Call Profiler. Remote Kernel Tracker. Remote Performance
Monitor; FIRi#1TiF2(5 B & H [ Remote File Viewer. Remote Registry Editor.
Remote System Information. Remote Zoom-in. & 5.10 X DRE#AT T RARHIN4.
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Displays a Herarchrc;l view of the ﬁssystem ona.
el targat device. . !
Displays mfomhon'nbout heap iderlhﬁers and flags
for processes that are running on a target device.
Displays a representation of the execution of the
em (OS) on a target device.

Remote Performance Monitor [Measures the performance of a target device.

Remote Process Viewer Dnspiays a list of processes and threads running on a
target device.

Remaote Regmtry Editor Displays the registry for a target device and enables
you to manage the registry.

Remote Spy Displays a list of windows opened on a target device
and messages generated by those windows.

Remote System Information Displays system settings and propemes forata rget
device.

Remote Zoom-in e |Displays an i_r:nage from the screen of a target device.

Fig 5.10 Remote tools
510 ZETR
(3) it ActiveSyne 5REXH, BRIFTE
ActiveSync Rt T —FM3HF, FAXRALSETEE Windows RLEMETF
CENET ME#HXRL W K985, © 60 [RIR D (stamps)F ' S EOR IR
PRGR HEESE, FERMANNERESENRELNBERERTN,
TR R E RAMBIELSEMB . ActiveSyne X USB, 4040, %I, UL
K Ethemet Z£Fpi%EH:. 7 EVC FHalLMEH XMk 5T R & #1TRL
B 5IET. ERRERON R, KTUEERREETORE LR S,
EVC THEF—#, 2R EEFSEN S LET, 3544 EVC # debugger
FZER (RS NARFHERNRIE), ActiveSync F1FHWE 5.1 FiR.

(A

EREBEAHRENAMET, TUER EVC BH BRI, 4 ETTLUAE
FIESLHLEE E—REmIEITHE.

5.1 EERM KRB EVCA.0 Al VC6.0 KIAR &

SEER SRR REE XA E TR FR AT HAT R R b, BRI
= AKEN B RT LEERE, REsRiodERRANE EVC
FFREIERME, B Ve THRIFMTRIFENSEEE, BBHEEIEVC &,
AEEYSENK R EBEIT. & EVC E4iF 4 M EXE X T2 ARM itHE
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#E, RAUUETT.

(a2

| =& e

Fig5.11 ActiveSync frame
B 5.11 ActiveSync 51
% 5.1 EVC4.0 ¥ VC6.0 fIANF 5
Table 5.1 Difference between EVC4.0 and VC6.0

VC6.0 EVC4.0
Win32 API Win32 API ) F 4
C IEATH Pt C i TR FERI T 3R
CIC+4mi%2% 71 x86 FFTEHL ] x86 C/CHTRi% 2%
41 ARM R &R {#tH) CLARM C/CH4iF 2
J1 MIPS Fl MIPSFP # #1324t CLMIPS
C/C++4m 1% 2%
i Power PC % &4t CLPPC C/IC+4Ri%
%
) SuperH ¥ &1&4#Y) SHCL C/C++54iiF 2%
WAFR LI {# FI A1 Windows FE £ LB & T B, LM

T —4£34 Windows CE % &3t A2 T
KT R, #AFELER Windows CE IR 7
VR IR AR 28

KIFHMBEME (MFC)

Windows CE MFC A Fr#E MFC 28 () 14

TRHG SRR (ATL)

KRS HATL %

X FFARHERRE (STL)

ANHFFSTL
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52 LB SR ERHSHEH

ETERSHMAL D, BELEE ErR s S AL HREnES 1257w,
R iTE, REGYEIMHNKE, BT o 80scH, RER
Rk B R REHFDMSHER. EFERMMEEBLE, E#HT
MNERREER, HEEREEMEXRATESERER: BEANIEIME
BT RS E SRR ERN. BEVCH RN RS R @ /Es. 135775,

Faa

, BYRE
FT I H8 34
1

[

- /NI T R
R 46 i B ]

HREREER |

5 SIFMERIIR

ERER

Fig5.12 The overall structure of the software process
Bs5.12 KB EERRER

ERAT ML EMN, RESH D WES4FRIMHEE, HREMEENY
= I=ILEY @

43



el B S

INPTERMER

ERERE

SEART RS

L]
S AR

Fig5.13 Data processing and display system main interface

s 138dEAL 2 L iﬂ'%ﬁﬁ'ﬁ

IDWTZHISHE

iR - Rt dh
QLA 3 2ok

AT 1
ok

g§¢mﬁn FOGRE

1T B e
X R B
RS e 1 w2 Em Wb [V
el =23 L s -GN I W WBE 1
B=EESEvBE [ WEE&SE vBE [
PN B 1 EEEse v [
WA B 1 A EEm wbHE [
EONEMmEEm whik 1 WaAEEEa b
®LEMmEEsawHE 1020 BcERasmaba [
MMM B 1 mAREEE vBE [
WILEMmSE B 1 W2 S WA 1
- E2mssm v 1 mtESymvsa [
K

10

Fig5.14 Parameters settings dialog of Wavelet reconstruction

15.14 MNEERE R R A EE

44




FERFMLFAIRX

5.3 HiEAbEAREHR T
5.3.1 kIR EVC KL

¥ 3.22 WHNE, ASCREE=F/MNEEGNE S ARETERE, B Haar ME(/D
¥ 1) Daubechies /ME(ME 2). Coiflets ZMNE (/M 3). ZE EVC &, BiBIIH
BAABERRELDME O BESEMFE RN, WX ERGENER. MEE
CWaveletDlg & % “WaveletDlgh”sk 4, T 5|t CWaveletDlg #5435l 5
R RHARE:
class CWaveletDlg : public CDialog
{
public:
double gauss(double mean, double sigma, long ""seed);
double uniform(double a, double b, long int *seed);
void PaintChonggou(CDC *pDC);
void PaintAfterDWT(CDC *pDC2, CDC *pDC3);
void PaintInputData(CDC *pDC);
CString inputdatafile;
int Datalength;int J;int Jtmp;
int IMaxCount,]MaxCount2;double mean;double sigma;
virtual BOOL OnlInitDialog();
afx_msg void OnSysCommand(UINT nID, LPARAM [Param);
afx_msg void OnPaint();
afx_msg HCURSOR OnQueryDraglcon();
afx_msg void OnlnputData();
afx_msg void OnDWT()y/// Nk 43R
afx_msg void OnPaintAfterDWT();
virtual void OnOK();
afx_msg void OnIDWT();/MEEH
afx_msg void OnlnputNoise();
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/I}}AFX_MSG
DECLARE_MESSAGE MAP()
¥
T EIS S /N 53 % B 2 void OnDWT() 55 E 4 i 45 void OnIDWTO IR 73+
.
(1) MBS
void CWaveletDlg::OnDWT()
{
ifINPUTDATA==false)
{ s
AfxMessageBox("i& 5L A S3E!");
return;
}
UpdateData(true);
Datalength=m_Datal ength;
J=m_J;
int i,j,wlen,sca[20],flag[20];
int m;//43 i ) B 5L
char d_name[16]="temp\\d0.txt",c_name[16]="temp\\cO.txt";
m=J;
j=DataLength;,
flag[0]=0;
for(i=0;i<=m;i++)
{
flag[i+1]=flag[i]+j;
sca[i}=j;
=2
} .
CString strPgmName;
strPgmName = m_combo;
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sttPgmName. MakeUpper(); /B XHLZHEBKE
if (strPgmName == "/} 1")
{
wlen=6;///NE K&
DWT(g,h,wlen,c,d,m,sca);
}
if (strPgmName == "/ 2")
{
DWT1(c,d,m,sca);
}
if (strPgmName = "/}NJ 3")
{
DWT3(c,d,m,sca);
-
ofstream ostrm,ostrmc,ostrmd;
ostrm.open( ¢_name);
for(i=0;i<DataLength;i++)
{
ostrm<<c[i]<<end];
}
ostrm.close(); -
for(i=1;i<=J;i++)
{
c_name[6]++;
d_name[6]++;
ostrmc.open( ¢_name);
ostrmd.open( d_name);
for(j=0;j<sca[i];j++)
{
ostrmc<<c[flag[i]+j]<<endl;
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ostrmd<<d[flag[i]+j]<<endl;
}
ostrme.close();
ostrmd.close();

}
AFTERDWT=true;

}
(2) MEE:
void CWaveletDlg::OnTIDW()

{
if(AFTERDW T==false)

{
AfxMessageBox("i& e AT IR E ™),
return; A
}
UpdateData(true);
Jtmp=m_Jtmp;
int i,j,wlen,sca[20],flag[20];
int my//7 R B H
int tmpDatal.ength;
int tmp;
m=J;
j=Datalength;
flag[0]=0;
for(i=0;i<=m;i++)
{
flagli+1]=flag[i}+j;
sca[i]=j;
=l2;
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for(i=0;i<sca[m];i++)
{
c[flag[m]+i]=c[flag[m]+i];
}
/| BIEXEHE
CDIgIDWT digPara;
) WA R
memcpy(dlgPara.c,c,sizeof(double)*SHUZU);
memcpy(dlgPara.d,d,sizeof(double)*SHUZU);
digPara.J=]J;
dlgPara.Datal.ength=DatalLength;
/I BRXHERE, REAFPREFHE
if (dlgPara.DoModal() != IDOK)
K
I/ 3|
return;
}
Il REA P R E
memcpy(c,dlgPara.c,sizeof(double)*SHUZU),
memcpy(d,digPara.d,sizeof(double)* SHUZU);
N ERRTEHEN!
delete digPara;
CString strPgmName;
strPgmName =m_combo;
strPgmName . MakeUpper(); /B XHL2E#ERKE
if (strPgmName == "/ 1)
{
HANBEKEE
wlen=6;
NN EH
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IDWT(g,h,wlen,c,d,m,sca);
}
if (strPgmName = "/} § 2")
{

IDWTI(c,d,m,sca);
}
if (strPgmName = "/p i 3")
{

IDWT3(c,d,m,sca);
¥
PAINTCHONGGOU-=true;

. PAINTAFTERDWT=false;

OnPaint(),

532 PMEREASBRBREFTHENIEEVC ZR

|AI 3.3 WA, MNEESBRESEMRADESBEMREHRMUZ L, #E
FRitERS D gREe—, TEU=ZEBMNESEAE, LD EEIEIER
BE SRR ENREFRE, Wi 515 i,

|ZRA BaSE |

MRS B
RYEH

REEFHHENES
v

Fig 5.15 Flow diagram of wavelet packet transform
B 5.15 PMEES BRI ERRARER
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£ EVC ¥, /MNE B2 R FFIEIRIVE VL R E 1 1R 7T Wavelet packet SRZILHYT,
AR A TTRARERN AR Z B L LM FTHNR, BarH EVC THAFERH
B, TERAIAER LR

5.4 BN

AR ERRE—HRARNNERE, EXNEREREN, —EERRE B
F et N TR E R E R, TUEEHRKMBERTRESENE—E,
ERERNEE. ATREETHEE, RINBAFEEREETO LLHERE, W
RARAMNENFERRE—EE, PEENFHUEZ—NEERKE 4
static #14) 1% & _E T 3 (DeviceContext) I AHIM B, H AP S5EM4ELHER.
& &#%D (GDD &7 Windows CE ¥ & LAABEREZRHIHE, ARRE
52EEFZ AERZ#H, LARALEFA Windows CE B2 BBt . GDI
FERF AT TR OERE BRI, BT LK R R % 4k
& LREH, KKAFET FRIE. '

®&EHE (DC) £ GDI MEZEARKM 7, & GDI BIEARARR R ER
REESH, ABRFAYEREERMLEE. DC B3 —4L2BRNHRKRE, &
ETAEERA., FHhRINE. 2BER., ZHEXSELHE. FHEM GDI
BB, BULHAARELE—DC,

K MFC K RE MY 2 RMHET LA DC K, #HEBEZK CDC K
. NARFHTEVERLEN—RSBOT:

(1) ¥z GUI (BERAFFE) MREAN DC P, FBE{RE DC FIERRM
GUI X%

(2) HEFERARRRBS .

) HTERERERCELE GEEE OnDraw()E HF#1T).

@) BBUFERK DC.

T HE AL /N o R e B B A 5 R AR

void CWaveletDlg::PaintAfterDWT(CDC *pDC2, CDC *pDC3)

{
UpdateData(true);
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Jtmp=m_Jtmp;
int i,j,k;
int lengthX,lengthY;
/1457 x %R
if(DataLength<100)
{
Datal engthtmp=Datal.ength-Datal.ength%10;
lengthX=int( (DataLengthtmp)/10 );
jiangeX=int(540/lengthX);
for (i = 0; i <=lengthX; i ++)
{
pDC2->MoveTo(20+i*jiangeX, 180);
pDC2->LineTo(20+i*jiangeX, 186);
str.Format("%d",10*1);
pDC2->TextOut(20+i*jiangeX, 183, str);
pDC3->MoveTo(20+i*jiangeX, 180);
pDC3->LineTo(20+i*jiangeX, 186);
str.Format("%d",10*1);
pDC3->TextOut(20+i*jiangeX, 183, str);

}

else
{
DataLengthtmp=DataLength-Datal.ength%10;
lengthX=int( (DataLengthtmp)/10 );
jiangeX=int(540/lengthX);
for (i = 0; i <= lengthX; i+=5)
{
pDC2->MoveTo(20+i*jiangeX, 180);
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pDC2->LineTo(20+i*jiangeX, 186);
str.Format("%d",10*1);
pDC2->TextOut(20+i*jiangeX, 183, str);
pDC3->MoveTo(20+i*jiangeX, 180);
pDC3->LineTo(20+i*jiangeX, 186);
str.Format("%d",10*1);
pDC3->TextOut(20+i*jiangeX, 183, str);

}

/1] y BRI

lengthY=IMaxCount2-(int)IMaxCount2%10;

lengthY=int(IMaxCount2+10)/10;

jiange Y=(int)(180/lengthY);

for (i=1;1 < lengthY; i+=1)

{
pDC2->MoveTo(20, 180-i*jiangeY);
pDC2->LineTo(16, 180-i*jiangeY);
str.Format("%d",10%i);
pDC2->TextOut(2, 180-1*jiangeY, str);
pDC3->MoveTo(20, 180-i*jiangeY);
pDC3->LineTo(16, 180-i*jiangeY);
str.Format("%d",10*i);
pDC3->TextOut(2, 180-i*jiangeY, str);

}

jiangeX=int(540/DatalLength);

tmpDatalength=0;

for(i=1;i<=Jtmp;i++)

{
tmp=1<<i;
tmpDatéLength+=DataLength*2/tmp;
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}
for (i = 1; i <DataLength/tmp; i ++)
{
1110 BIFEHL
pDC2->MoveTo(20+540*i/Datalength,
90-80*c[i+tmpDataLength-1])/IMaxCount2);
pDC2->LineTo(20+540*(i+1)/DataLength,
90-80*c[i+tmpDataLength]/IMaxCount2);
pDC3->MoveTo(20+540*/DataLength,
90-80*d[i+tmpDataLength-1]/IMaxCount2);
pDC3->LineTo(20+540*(i+1)/DataLength,
90-80*d[i+tmpDatalength]/IMaxCount2);
}

5.5 HEEERR

R EERRATIT PRI A MREFE R AT TP HE IR e
A LKA WINCE 24 CreatdFile BREUOREH, ZREHIE X W T:
HANDLE CreateFile(
LPCTSTR IpFileName,
DWORD dwDesiredAccess,
DWORD dwShareMode,
LPSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwCreationDispostion,
DWORD dwFlagsAndAttributes,
HANDLE hTemplateFile);
K, IpFileName A FIHEEQBRREIT TR BN A B, SH
dwDesiredAccess B T35 LM MR, £% dwShareMode H Ti6 € AT LA
BF HABFHARR V5 R AIR, IpSecurityAttributes F 15 € X7 M B IE %%
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[FI#F WINCE tig 4t T XXM R %, REIHA CloseHandle B #BI 7],
FTFF S, WINCE £t T ReadFile SECKIEECHMRZE, HE X
T

BOOL ReadFile(

HANDLE  hFile,

LPVOID IpBuffer,

....................... );
BERADBHRESBERRFRQZHITMS, 8 WriteFile R EITT .

5.6 SR BRI

RUSBITIE, ZEATTFEOROHZRT, AT RN R, T ER
XHLE, MERBFMNISHROEY, REMNEOER, BRIMEMMRRE
BHMEERSESE. AN, RAUHIRERTATOE—SRERENTE
TEN GG e

5.7 5 L47HL USB Ef5

ET ARM& Windows CE FHRAR RS, "TLLED USB EE RS
PC ¥l Windows fJ ActiveSync & .

LI, ActiveSync EREZ G, BAT LURBAAHK UH1£3) PC 3%; R, 7
JF & eMbedded Visual C++4.0 N AR FHIE 29,8 0] LR FREL AR B4,
i ActiveSync 3, 7] LA#E PC 3w A& Windows CES.0 iR, #EiE
TR, REGERES,
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6 RARMFRAREBITSGR

6.1 HHERIRE

AT RS, ﬁ%ﬁﬂﬂEm@MﬁﬂE%hﬁﬁﬁ*mem
=2t RS AL T HE R,

RB A BT,

VIREE: 0.0254m/s

PIHIFE: 0.013mm/4

VIBIEE: 4.3mm

T AISIIONS

JIR#E: TNMA432

KEEHR: 4AMHz

EHAB IR 100KHz—1MHz

KR H: 2048 |

B RR A FEN T REEE VIR RERHEMAIERETHEIES
ZWEBKA, B, ADEBRUEBEHEEWER 61 F162Finx. HFER61 K
EEVIBIN K RBEIE, JERE 2048 NS K 6.2 NBEMATAMBIEIE, LXK
£ 2048 5.

R 6.1 JIREFTIHIR #98 R ¥R
Table6.1 The typical data of tool normal cutting‘
NN1=[ - 2.000000 - 1.000000 - 1.000000 - 3.000000 - 6.000000 - 5.000000
- 1.000000 2.000000 1.000000  2.000000 1.000000 - 3.000000
- 0.000000 9.000000 11.000000  9.000000 4.000000 - 4.000000
- 8.000000 - 10.000000  .......... I

# 6.2 JIREHRN R
Table6.2 The typical data of tool wearing
WW1=[18.000000 22.000000 18.000000 16.000000 20.000000  24.000000
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24.000000 16.000000 7.000000 - 4.000000 - 15.000000 - 18.000000
- 18.000000 - 12.000000 - 6.000000 - 5.000000 - 11.000000 - 11.000000
- 4.000000 1.000000  .......];

6.2 RLERRBITER

AXETNREFRMBETRET, BEFAMHARBTREFALR. '
BEEKER 2048, UUI=B/MNEME GEFE/NEE 1, Bl Haar /NED R, AT
MR B 6.1—E 6.6 4B ATIRIEEIHIFTI R BRI RGES . MRS
BEEMEERELESRATES K.
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() A TERSESSIIREBRRERAXME, RIETHASERHESSH
1T T BRE B PAAT AT

Q) BENERSEMNRALRELEFEHERSTR, ORBREBHBEN. &
WHRITHE. ARM & WinCE MEAREHNEELEESERFE,
EVC(Embedded Visual C+) A B RAENHEF T X T,

Q) METHEEABESBRFE. EH MagicARM2410 SR FRFE, @hT
W&t RERENTIRFR, #1T ARM FENEORET. BERERL
BRI HIB R KB

4 TRTHEELES BRNARKERTT. REKFEEREER. BiEEHE
B, BELEESR, BERERDRER, SERERRSE, HhiEeE
BRADBEHE . DEOSBIFERNEEREFERNTNES, MEHRH
EVC BFAX C i@ ;

(5) T ARM & WinCE ¥ & 5 PC YA LB BT & R

SGEATHEHNBAXBEARSTTARSRNBEARESER, BHFRE—
FRHUE B AVLA B K FR T RRS BN RS AL, £ ARM & WINDOWS
CE¥& LMETNERSHMAS, FUHLENHEARME, SHTREH
VITHREHERATE, BUHELESERTFEBT EAHT. SHT
BHREE, HEAED, BTRE, AA—PHREFREE T EM. £4
MTIERERMAS, LREREEREETEERN PC, A Matlab ST
BT E, HAREENARIERT.
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MBI, (BRRE EVC TELEHR. REVARTEEREAIFNENS
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