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3.2

( 33 )
ITI IC-2COMP ( 34 )
Sherlock32

3.2

3.3 3.4 OptiPlex GX1
SONY EVI-G20(NTSC) Dell
[768(H)x 494(V)] CPU Pentium 600[MHZ]
128[MB]
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3[mm]

a)* SmART Search”

b “ Line”
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Imaging Technology
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35

Sherlock32 5 Invert, Threshold,
1x 1, Dilate

Threshold Sharpen Smooth
Median
Threshold(2 )
255 0
Threshold value 0-255 0 255
1= 0

3x 3 Sharpen 3x3

Sharpen
Sharpen 3x 3
1= 0
Smooth 3x 3
Smooth
3x 3
8
Area Peek
Number of Times(maximum 10) 10
Median
Median
9
5
1= 0=
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3.6

Sherlock32
3.3 2
Area Peek
(Line Peek) Area Peek

Line Peek Calibrate Smart Search First
Edge First Back Edge

) Calibrate

Sherlock32
Stakeout Options
Calibrate same as
Edit Coordinate Sysztem

3.8

= Point 3; Mear v Suiz— — Point 4: Off Aees——

N |n_' w 1000

¥ 1000 b oo
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SMART Search /
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1/40

SMART
SMART
SMART
1/60
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) Connectivity( )

255
0
Reading
Number of blobs found(N[])
Centroid of blob 0(P)
Centroids of blobs(P[]) ( )
Top-left corner of bounding box for blob 0 (P)

Top-left corner of bounding box for each blob (P[])

Heights of blobs (N[])

Widths of blobs(N[])

Perimeters of blobs(N[])

Occupation Ratios of blobs(N[])

Circularities of blobs(N[])

NE/SW of blobs(N[]) NE/SW
NWY/SE of blobs(N[]) NW/SE
NN of blobs(N[]) NN

N of blobs(N[]) N

S of blobs(N[]) S

SS of blobs(N[]) SS
C of blobs(N[]) C

WW of blobs(N[]) Ww

W of blobs(N[]) w

E of blobs(N[]) E

EE of blobs(N[]) EE

NE/SW2 of blobs(N[]) NE/SW2

NWY/SE2 of blobs(N[]) NW/SE2

Blob quantity — number of blobs to find
Blob color 255=white, O=black 255=
Blob selection constraints
Largest(high)blob area (pixels)
Smallest(low)blob area(pixels)
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Tallest(high)blob height(pixels)

Shortest(low)blob height(pixels)

Widest(high) blob width(pixels) ( )
Narrowest(low) blob width(pixels)

Allow blobs touching edge(yes/no)

yes/no
Readings to return Reading
Sort reading by(Reading ) -1=no sort( ) O=size
1=X, 2=Y, 3=Column( )
4=Row( ) 5=X+Y 6=X-Y 7=H 8=W 9=Perimeter( )
10=Occupation Ratio 11=Circularity 12=NE/SW
13=NW/SE
Sort direction( ) O=lowest to highest( — ) 1=highest to
lowest( - )
Connectivity = Smallest  Largest ( ) Shortest
Tallest Narrowest  Widest
Connectivity Area Peek
Connectivity
/
100 10
100 100
100

Connectivity
3x 3 8
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First Edge

Reading
Edge point(P)
Strength of edge(N)
Distance from start of line to edge(N)

Minimum edge strength

First Back Edge

Reading
Edge point(P)
Strength of edge(N)
Distance from start of line to edge (N)

Minimum edge strength
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3.8 SMART Search

5.13

Connectivity
Calibration 4
3.14

3.14 Calibration

22



Calibration
5.6

line
SMART Search

Line

SmART Search

S ART Search
5.9
Geo Search  Correlation Search

Correlation Search 5.15

*‘.‘(Bﬁl

Tran

3.15

Bl ey

Correlation Search

LR fad
ol bt g
el bt

N 2219
P R EEm. T
- 1) N84, 7180

F ek
= rof
- panid
[lh]=
mink:
paini[i
! LA
=4 LT
¥ -2
=+ Lob—Zim =y
= ZEF
[=r
el
., [

-

Forreda &

3.16

SMART Search

23



3.17

3.1
31
[mm] [mm] [mm] [%]
X[mm] 63.2 64.5 -13 -2.0%
Y[mm] 66.64 68 -1.36 -2.0%
X[mm] 123.38 121 2.38 2.0%
Y[mm] 84.13 86 -1.87 -2.2%
Z[mm] 31.54 30 1.54 5.1%
3[mm]
2[mm]
SMART Search 11.567[msec]

3[mm]
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3.20
3.2
3.2
[mm] [mm] [mm] [%]

X[mm] 64.76 66.5 -1.74 -2.6%
Y[mm] 67.83 655 233 3.6%
X[mm] 135.53 1385 -297 -2.1%
Y[mm] 73.89 715 2.39 3.3%

Z[mm] 30.03 30 0.03 0.1%

3[mm]
1[mm]
“ Line” 0.030[msec]

SMART Search
3[mm)]
2[mm)]
SMART Search
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4.1

“ Sherlock32”
13 Lineli
“ Sherlock32”
MVTools Visual C++ “ Line”
4.2
Imaging Technology “ MVTools”
Line Microsoft Visual C++ 6.0
Visual C++ “ MFC(Microsoft Foundation Class)”
“ MVTools”
3.3
4.3 MV Tools
MVTools MVTools
MVTools
MVTools ITI
MVTools DLL
vtools.dll MVTools
itimgutl.dll Image Utilities
itimgmgr.dlil Image Maneger
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DLL  Windows
Visual C++ MVTools DLL

IDS
MVTools
Image Data Structure

IDS IDS RROI Rectangle Region Of Interest IDS
IDS IDS RROI IDS
IDS
IDS im_create() RROI IDS
im_delete() iteimgutl.dll
Software Block Diagram

| Your Prograrm

[ b t [ 3
L Imaig e Manaier:

Start-Up, Display and
MY Tools Camera Drivers

[ 1

Image Utiitiestmade management, Image
file access, Error handling, Security, etc.

L )
[ ITER (Hardware interface) |

i

| 1T Hardware {(IC-PCI, PCWision, C-ASYNCY |

4.1MVTools MVTools Software Reference
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4.4

4.2

MVTools
Visual C++

Sherlock32 line
Visual C++ MFC “ AppWizard’

--------- Void Ctest2 View::Create Image Struct()

Resize Window()

On Clear Overlay

.................. On Snap()

.......... On Ggrab()

On Load Image

On Save Image

4.2
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4.3

____________ OnRectangle()

............... mvt_centroid_binary

................... im_win_ov_crosshair

---------- mvt xfm_calibrate()

----------- im_create

im_get_line_from_img

im_win_ov_line

................ mvt_caliper_od_array

................ im_win_ov_crosshair

mvt_xfm_cam2real

mvt_pt2pt_dist

AfxMessage
2
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4.5

1 1
mvtools.dll

1-1, mvt_threshold (Image *im, BYTE thresh, BYTE below, BYTE above)
2

im 2

thresh

below

above

BYTE

IM_OK

IM_BYTE ONLY MVTools BYTE

1-2, mvt_median (Image *src, Image *dst)

src
dst

BYTE
IM_OK

IM_BYTE_ONLY MVTools BYTE
IM_TOO_SMALL 3x 3
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1-3, mvt_invert(lmage *im)

BYTE WORD

IM_OK

1
myvtools.dll

2-1, mvt_centroid_binary(lmage *im, int thresh, double *xcent , double *ycent,
DWORD *pCount ,DWORD coord_flag)

im

threst

Xcent X

Ycent Y
Count 2
coord flag RROI

MVT_CF_PARENT_REF
MVT_CF_ROI_REF ROI
MVT_CF_Y_VIDEO

MVT_CF_Y_CART Y
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2-2, mvt_edge_find_array(Array *ar, int start, int dir, int thresh, double *pdist)

ar

start

dir MVT_FORWARD MVT_BACKARD
thresh

*pdist

BYTE

2-3, mvt_caliper_od_array(Array *ar, int thresh, double *pod, double *pdistl,
double *pdist2)

thresh

pod ( )
pdistl
pdist2

BYTE
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2-4, mvt_pt2pt_dist(double x1, double y1, double x2, double y2);

x1 X
yl Y
X2 X
y2 Y
BYTE
1 vyl X2 y2

mvtools.dll

3-1, mvt_xfm_caliblate (MVT_COORD_XFORM *coord_xfm)

Coord_xfm MVT_COORD_XFORM
BYTE

IM_OK

3-2, mvt_xfm_cam2real (MVT_COORD_XFORM *coord_xfm, MVT POINT *point)

Coord_xfm MVT_COORD_XFORM
point  MVT_POINT

cam_top_left
cam_bot_left
cam_top right
cam_bot_right

34



BYTE

IM_OK

itimgutl.dll
BMP PCX TIFF COGNEX  ITI

4-1,im_win_paint(Imgwin* iw, HDC hdc)

hdc

4-2, im_cam_live_start(int cam, BOOL ext_trig, int timeout, ImgWin* iw, BOOL
show_overlay)

cam

ext_trig
timeout
show_overlay

IM_OK

IM_BAD_CAM
IM_ACQ_TIMEOUT
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4-3,im_cam_live_stop (intcam)

cam
ext_trig
iw

show_overlay

IM_OK
IM_BAD_CAM
IM_ACQ_TIMEOUT

4-4,im_win_delete (Imgwin* iw, BOOL close_win)

iw

close_win

IM_OK

4-5,im_file_read (Image *im, char *filename, DWORD flags)

im
filename
flags

IM_OK

IM_NO_IM im
IM_BAD_TYPE im
IM_NO_MEMORY

IM_BAD_FILE
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4-6,im_file_write (Image *im, char *filename, int compress, DWORD flags)

im
filename
comress
IM_COMPRESS 2

flags

IM_OK
IM_BAD_FILE

IM_BAD_TYPE

4-7,im_win_update (Imgwin* iw, BOOL show_overlay)

iw

show_overlay

IM_OK

4-8,im_cam_snap (int cam, BOOL ext_trig, int timeout, image* im)

cam
ext_trig
timeout
im
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IM_OK
IM_BAD_CAM
IM_ACQ_TIMEOUT

4-9,im_win_ov_rect(ImgWin *iw, BYTE color, int x, inty, int dx, int dy )

color
X,y

dx
dy
IM_OK

4-10,im_win_ov_crosshair (ImgWin *iw, BYTE color, int X, inty, int size)

color
X,y
size /

IM_OK

4-11, im_win_ov_line(ImgWin *iw, BYTE color, int X1, int y1, int X2, int y2)

color
x1,yl
x2,y2

IM_OK
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4.6
4.3

IR TREEY S0 sl

- |0 x

DwH|s 2R (52 |Ggsntc XEM

test? exe - I3 (.

Z{Ez0.084

EEAE R=v2047
f=55.223

FEEfE2N=141.083
'f=00.256

e

4.3
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4.7

4.1
4.1
[mm] [mm] [mm] [%]
X[mm] 72.036 745 -2.464 -3.3%
Y[mm] 55.377 53 2.377 4.5%
X[mm] 141.094 144 -2.906 -2.0%
Y[mm] 80.186 775 2.686 3.5%
Z[mm] 29.984 30 -0.016 -0.1%
3[mm] 1[mm]
4.8
3[mm)]
Sherlock32 2
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5.1

13 NC

NC

A W N P

HUB
NC
51
5.2
Visual C++
OptiPlexGX1
Comm Assist LAN
RS232C NC
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S I — e I S N B, TR T S

5.3
5.2

i'i_‘l. W5Term - WinSock Terminal
File Edit Socket Miew Help

NC

I =] E3

Ol | 7= S| 2|

GOTA10.¥0.
G40
M0O2

Ok,
UL L2222
Ok,

NO002MB0

NOOO3MBZ

NOOOAME4

NOO0SGR0
NO00aGR2X00.¥00.
GO01x20.Y00.

GO01x20.Ya0.

M0O2

CUTTINGLENGTH=141.000MM)
ERA)PIDLENGTH =5.000MM)
¥

QK

il
Ready

F

[ 7

5.2
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“ Sherlock32”
"SmART Search” "Line” 2
HLineH

“ Sherlock” "Line”

Sherlock32

Sock
NC

Visual C++6.0
WinSock2.0
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test2
test2View.h

class CTest2View : public CScrollView
{
public:
int itsCam;
void CreatelmageStruct();
int cam_dx,cam_dy;
void ResizeWindow();

protected: //
CTest2View();
DECLARE_DYNCREATE(CTest2View)

i
public:
CTest2Doc* GetDocument();

1
public:

1
/I ClassWizard
I{AFX_VIRTUAL(CTest2View)
public:
virtual void OnDraw(CDC* pDC); //

virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
protected:

virtual void OnlnitialUpdate(); /

virtual BOOL OnPreparePrinting(CPrintinfo* plnfo);

virtual void OnBeginPrinting(CDC* pDC, CPrintInfo* pInfo);
virtual void OnEndPrinting(CDC* pDC, CPrintInfo* plnfo);
IMAFX_VIRTUAL
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I
public:

virtual ~CTest2View();
#ifdef _DEBUG

virtual void AssertValid() const;

virtual void Dump(CDumpContext& dc) const;
#endif

protected:

I
protected:

II{AFX_MSG(CTest2View)
afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
afx_msg void OnLoadlmage();
afx_msg void OnSavelmage();
afx_msg void OnClearOverlay();
afx_msg void OnGrab();
afx_msg void OnSnap();
afx_msg void OnRectangle();
afx_msg void OnLinel();
afx_msg void OnDialog();
afx_msg void OnMean();
IMAFX_MSG
DECLARE_MESSAGE_MAP()

#ifndef DEBUG // test2View.cpp

inline CTest2Doc* CTest2View::GetDocument()
{ return (CTest2Doc*)m_pDocument; }

#endif
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T T T

I{{AFX_INSERT_LOCATION}}
/I Microsoft Visual C++

#endif
// 'defined(AFX_TEST2VIEW _H_ 96D89F0C E9BC 11D5 9F39 00C04F014AD1
INCLUDED )

test2View.cpp

Il test2View.cpp : CTest2View
I

#include "stdafx.h"
#include "test2.h"

#include "test2Doc.h"
#include "test2View.h"

#include "mvtools.h"
#include "itimgmgr.h"

#include "XYZDialog.h"

Erflag error;
DWORD i;

ImgWin* iw;

Image* im;

Image* ov;

Image* im2;

Image *tl_roi,*tr_roi ,*bl_roi, *br_roi;
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Array* od cal; //

MVT_BLOB PARAMS* blob_params;
MVT_BLOB_RESULTS* blob_results;

double tl_x,tl_y,tr x,tr_y,bl x,bl_y,br x,br_vy;
double height,height2,d1,d2;

MVT_COORD_XFORM* xfm;
MVT_POINT rpl,rp2,rrpl,rrp2,rppl,rpp2;

BOOL haslO = FALSE;
double t1,t0;
BOOL first_time = TRUE;

CString InitialDir;
BOOL ViewProcesstime = TRUE;

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS FILE[]=__ FILE_;
#endif

M L T
/I CTest2View

IMPLEMENT_DYNCREATE(CTest2View, CScrollView)

BEGIN_MESSAGE_MAP(CTest2View, CScrollView)
IF{AFX_MSG_MAP(CTest2View)

ON_WM_CREATE()
ON_COMMAND(ID_LOAD_IMAGE, OnLoadlmage)
ON_COMMAND(ID_SAVE_IMAGE, OnSavelmage)
ON_COMMAND(ID_CLEAR_OVERLAY, OnClearOverlay)
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ON_COMMAND(ID_Grab, OnGrab)
ON_COMMAND(ID_Snap, OnSnap)
ON_COMMAND(ID_Rectangle, OnRectangle)
ON_COMMAND(ID_Linel, OnLinel)
ON_COMMAND(ID_BUTTONS6, OnDialog)
ON_COMMAND(ID_Mean, OnMean)
INAFX_MSG_MAP
I
ON_COMMAND(ID_FILE_PRINT, CScrollView::OnFilePrint)
ON_COMMAND(ID_FILE_PRINT_DIRECT, CScrollView::OnFilePrint)
ON_COMMAND(ID_FILE_PRINT_PREVIEW,
CScrollView::OnFilePrintPreview)
END_MESSAGE_MAP()

e,
/I CTest2View /

CTest2View::.CTest2View()

{
/l TODO:

itsCam=0;

CTest2View::~CTest2View()

{
im_cam_live_stop(itsCam);
im_win_delete(iw, FALSE);
im_delete(im2);

}

BOOL CTest2View::PreCreateWindow(CREATESTRUCT& cs)
{
/l TODO: CREATESTRUCT cs Window

I
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return CScrollView::PreCreateWindow(cs);

M T
/I CTest2View

void CTest2View::OnDraw(CDC* pDC)

{
CPoint sp = GetScrollPosition();
im_win_set_scroll(iw, sp.X, sp.y);
im_win_paint(iw, pDC->m_hDC);
// TODO:

}

void CTest2View::OnlnitialUpdate()

{
CScrollView::OnlnitialUpdate();

CSize sizeTotal,

// TODO:

sizeTotal.cx = cam_dx;

sizeTotal.cy = cam_dy;
SetScrollSizes(MM_TEXT, sizeTotal);

ResizeWindow();

T T T

/I CTest2View

BOOL CTest2View::OnPreparePrinting(CPrintinfo* plnfo)

{
I
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return DoPreparePrinting(plnfo);

void CTest2View::OnBeginPrinting(CDC* /*pDC*/, CPrintIinfo* /*plnfo*/)

{
/l TODO:

void CTest2View::OnEndPrinting(CDC* /*pDC*/, CPrintInfo* /*pInfo*/)

{
/l TODO:

M L
/I CTest2View

#ifdef _DEBUG
void CTest2View::AssertValid() const

{
CScrollView::AssertValid();

void CTest2View::Dump(CDumpContext& dc) const

{
CScrollView::Dump(dc);

CTest2Doc* CTest2View:.GetDocument() //

{
ASSERT(m_pDocument->IsKindOf(RUNTIME_CLASS(CTest2Doc)));

return (CTest2Doc*)m_pDocument;

}
#endif //_ DEBUG

T T
/I CTest2View
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int CTest2View::OnCreate(LPCREATESTRUCT IpCreateStruct)

{
if (CScrollView::OnCreate(IpCreateStruct) == -1)
return -1,

CreatelmageStruct();

haslO = (im_input_get_qty() > 0);
return O;

void PrintExecutionTime(char* alg) i

{

CStrings;
if (IViewProcesstime) return;
s.Format("Execution time for %s = %.2f mSec",alg,t1-t0);
AfxMessageBox(s);

}

void CTest2View::OnLoadlmage() I

{
CString theFileName;
CFileDialog dIg(TRUE,_T("BMP"),_T("*.BMP; *TIF; *.PCX; *.ITI; *.COG"),
OFN_HIDEREADONLY |
OFN_OVERWRITEPROMPT, "Supported

Image Formats |*.BMP; *.TIF; *.PCX; *.ITI; *.COG | Bitmaps (*.BMP) |*.BMP | TIF
(*TIF)|*TIF|PCX (*.PCX) | *.PCX]Imaging Technology Incorporated
*ITD|*.1TI|Cognex (*.COG) | *.COG| |");

if (first_time)
InitialDir = CString(im_get_install_dir(NULL,0)) +
CString("¥¥images");
dlg.m_ofn.IpstrTitle = _T("Load Image");
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dlg.m_ofn.IpstrinitialDir = InitialDir.GetBuffer(0);
if (dlg.DoModal() !'= IDOK)
return;
theFileName = dlg.GetPathName();
first_time = FALSE;
/l'initial dir persists
InitialDir = theFileName.Left(theFileName.ReverseFind("¥¥");
im_cam_live_stop(itsCam);
/ clear current image
mvt_constant(im,255);
// do the file load
im_file_read(im, theFileName.GetBuffer(0), IM_AUTO_FILE);
im_win_update(iw, TRUE);

/ffunctions for ITEX escape
MODCNF* pMod = im_get_capture_mod(0);

MODCNF* pAMMod = im_get am_mod(0);

void CTest2View::OnSavelmage() i

{
CString theFileName;

CFileDialog dig(FALSE,_T("BMP"),_T("*.BMP"),

OFN_HIDEREADONLY |
OFN_OVERWRITEPROMPT,

"Bitmaps (*.BMP)|*.BMP| TIF
(*.TIF)|*.TIF|PCX (*.PCX) | *.PCX] Imaging Technology Incorporated
*ITH]*I1TI]Cognex (*.COG) | *.COG]| |");

if (first_time)
InitialDir = CString(im_get_install_dir(NULL,0)) +
CString("¥¥images");
dlg.m_ofn.lpstrTitle = _T("Save Image");
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dlg.m_ofn.IpstrinitialDir = InitialDir.GetBuffer(0);
if (dlg.DoModal() !'= IDOK)
return;
theFileName = dlg.GetPathName();
first_time = FALSE;
/l'initial dir persists
InitialDir = theFileName.Left(theFileName.ReverseFind("¥¥");
im_cam_live_stop(itsCam);
/[ do the file save
im_file_write(im, theFileName.GetBuffer(0), IM_AUTO_FILE);

h

void CTest2View::OnClearOverlay() 1l

{
/I Clear overlay by setting it to zero
mvt_constant(ov,0);
im_win_update(iw, TRUE);

h

void CTest2View::CreatelmageStruct() I

{

if(iw)

im_win_delete(iw, FALSE);
im_cam_get_size(itsCam, &cam_dx,&cam_dy);
iw = im_win_create(cam_dx, cam_dy, m_hwWnd, TRUE);
ov = im_win_overlay(iw);
im =im_win_image(iw);

/I create image for computation
if(im2)
im_delete(im2);
im2 = im_create(IM_BYTE, cam_dx, cam_dy);
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CSize sizeTotal,

sizeTotal.cx = cam_dx;

sizeTotal.cy = cam_dy;
SetScrollSizes(MM_TEXT, sizeTotal);

ResizeWindow();
h
void CTest2View::ResizeWindow() I
{

/Iresize window to the size of image

RECT SinkClientWindowRect;

:GetClientRect(m_hwWnd, &SinkClientWindowRect);

HWND hParentWnd = ::GetParent(m_hWnd);

RECT ClientWindowRect;

:GetClientRect(hParentWnd, &ClientWindowRect);

long VertAdjust = ClientWindowRect.bottom -
SinkClientWindowRect.bottom;

long HorzAdjust = ClientWindowRect.right - SinkClientWindowRect.right;

RECT WindowRect;
:GetWindowRect(hParentWwnd, &WindowRect);

long IBorderHorz = (WindowRect.right - WindowRect.left) -
ClientWindowRect.right;
long IBorderTop = (WindowRect.bottom - WindowRect.top) -

ClientWindowRect.bottom - IBorderHorz;

::MoveWindow(hParentWnd,
WindowRect.left, WindowRect.top,
cam_dx + IBorderHorz + HorzAdjust,
cam_dy + IBorderHorz + IBorderTop + VertAdjust,
TRUE);
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::SendMessage(hParentwnd, WM_PAINT, 0, 0);
:SendMessage(m_hwWnd, WM_PAINT, 0, 0);

h

void CTest2View::OnSnap() 1

{

/l Snap a camera image

i im_cam_live_stop(itsCam);

i im_win_set_display_mode(iw, IW_DISP_DIB_IMAGE);
im_cam_snap(itsCam, FALSE, 1, im);
im_win_update(iw, TRUE);

}

void CTest2View::OnGrab() I

{

i im_win_set _display_mode(iw, IW_DISP_DDRAW);
1 im_win_set _display_mode(iw, IW_DISP_YCRCB);
im_cam_live_start(itsCam, FALSE, 2, iw, TRUE);

}

void CTest2View::OnRectangle()
{

CStrings;

// TODO:

/Irois
tl_roi =im_rroi(im,80,80,100,100);
tr_roi =im_rroi(im,450,80,100,100);
bl_roi =im_rroi(im,30,360,100,100);
br_roi = im_rroi(im,530,360,100,100);
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/Irois

im_win_ov_rect(iw,IM_OV_GREEN, tl roi->x, tl_roi->y, tl roi->dx,
tl_roi->dy);

im_win_ov_rect(iw,IM_OV_GREEN, tr_roi->x, tr_roi->y, tr_roi->dx,

tr_roi->dy);
im_win_ov_rect(iw,IM_OV_GREEN, bl roi->x, bl roi->y, bl _roi->dx,
bl_roi->dy);
im_win_ov_rect(iw,IM_OV_GREEN, br_roi->x, bl roi->y, br_roi->dx,
br_roi->dy);
/1

mvt_invert(tl_roi);
mvt_invert(tr_roi);
mvt_invert(bl_roi);
mvt_invert(br_roi);

1l roi

mvt_centroid_binary(tl_roi,120,&tl_x,&tl y,NULL,0);
mvt_centroid_binary(tr_roi,120,&tr x,&tr_y,NULL,0);
mvt_centroid_binary(bl _roi,120,&bl x,&bl_y,NULL,0);
mvt_centroid_binary(br_roi,130,&br_x,&br_y,NULL,0);

I

im_win_ov_crosshair(iw,(int)IM_OV_BLUE, (int)tl_x, (int)tl_y, 10);
im_win_ov_crosshair(iw,(int)IM_OV_BLUE, (int)tr_x, (int)tr_y, 10);
im_win_ov_crosshair(iw,(int)IM_OV_BLUE, (int)bl_x, (int)bl_y, 10);
im_win_ov_crosshair(iw,(int)IM_OV_BLUE, (int)br_x, (int)br_y, 10);

I
xfm = mvt_xfm_create();
I

xfm->cam_top_left.x = tl_x; xfm->cam_top_left.y =tl vy;

xfm->cam_top_right.x = tr_x;  xfm->cam_top_right.y =tr_y;
xfm->cam_bot_left.x = bl _x; xfm->cam_bot_left.y = bl vy;
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xfm->cam_bot_right.x = br_x;  xfm->cam_bot_right.y = br_y;

xfm->real_bot_left.x = O; xfm->real_bot_left.y = 0;
xfm->real_top_left.x = 0; xfm->real_top_left.y = 220;
xfm->real_top_right.x = 200; xfm->real_top_right.y =220;

xfm->real_bot_right.x = 200; xfm->real_bot_right.y = 0;

mvt_xfm_calibrate(xfm);

I
od_cal = im_create(IM_BYTE,500,1);

im_get_line_from_img(im,263,241,263,415,TRUE, od_cal);

Il
im_win_ov_line(iw, IM_OV_GREEN,253,241,253,415);

I
i mvt_caliper_id_array(od_cal, 55,70, &height, &d1, &d2);
mvt_caliper_od_array(od_cal, 70, &height, &d1, &d2);

I
im_win_ov_crosshair(iw, IM_OV_MAGENTA, 253, 241+(int)d1, 10);
im_win_ov_crosshair(iw, IM_OV_MAGENTA, 253, 241+(int)d2, 10);

rpl.x = 253;
rp2.x = 253;
rpl.y = 241+d1;
rp2.y = 241+d2;

mvt_xfm_cam2real(xfm, &rpl);
mvt_xfm_cam2real(xfm, &rp2);

height=mvt_pt2pt_dist(rpl.x,rpl.y,rp2.X,rp2.y);
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if (ViewProcesstime)

{

s.Format("%.3f blobs were found,%.3f ", height,rp2.x);

AfxMessageBox(s);

void CTest2View::OnLinel()
{

CStrings;

int Ix,ly1,ly2;

int Ixx,lyyl,lyy2;
Array* ar;

Array* ar2;

double edge;

double edge?;

int edge_x,edge_y;
int edge_xx,edge_vyy;

xfm = mvt_xfm_create();
i

xfm->cam_top_left.x = tl_x;
xfm->cam_top_right.x = tr_x;
xfm->cam_bot_left.x = bl _x;
xfm->cam_bot_right.x = br_x;

xfm->real_bot_left.x = 0;
xfm->real_top_left.x = 0;
xfm->real_top_right.x = 200;

xfm->real_bot_right.x = 200;

mvt_xfm_calibrate(xfm); 1

xfm->cam_top_left.y =tl vy;
xfm->cam_top_right.y =tr_y;
xfm->cam_bot_left.y = bl vy;
xfm->cam_bot_right.y = br_y;

xfm->real_bot_left.y = 0;

xfm->real_top_left.y = 220;
xfm->real_top_right.y =220;
xfm->real_bot_right.y = 0;

58



ar = im_create(IM_BYTE,1000,1);
ar2 =im_create(IM_BYTE,1000,1);

Ix = 405;
lyl = 400;
ly2 = 300;

Ixx = 395;
lyyl = 230;
lyy2 = 320;

im_get_line_from_img(im,Ix,ly1,Ix,ly2,/*interpolate*/ TRUE, ar);
im_get_line_from_img(im,Ixx,lyyl,Ix,lyy2 TRUE, ar2);

I

1 mvt_invert(ar);
I
im_win_ov_line(iw, IM_OV_GREEN,Ix,ly1,Ix,ly2);
im_win_ov_line(iw, IM_OV_RED, Ixx,lyyl,Ixx,lyy2);

mvt_edge find_array(ar, MVT_START, MVT_FORWARD,
MVT_MAX_EDGE, &edge);
mvt_edge find_array(ar2, MVT_START, MVT_FORWARD,

MVT_MAX_EDGE, &edge2);

/I draw edge point

edge x =1Ix;

edge_y =1yl - (int)edge; // edge is relative to (Ix,lyl) start of line
edge xx = Ixx;

edge_yy = lyyl + (int)edge2;

im_win_ov_crosshair(iw, IM_OV_BLUE, edge_x, edge vy, 10);
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im_win_ov_crosshair(iw, IM_OV_BLUE, edge_xx, edge_yy,10);

rrpl.x = edge_x;
rrp2.x = edge_x;
rrpl.y = edge y;
rrp2.y = edge_y;

rppl.x = edge_xx;
rpp2.x = edge_Xxx;
rppl.y = edge_yy;
rpp2.y = edge_yy;

mvt_xfm_cam2real(xfm, &rrpl); I
mvt_xfm_cam2real(xfm, &rrp2);

mvt_xfm_cam2real(xfm, &rppl);
mvt_xfm_cam2real(xfm, &rpp2);
height2=mvt_pt2pt_dist(rrpl.x,rrpl.y,rpp2.X,rpp2.y);
if (ViewProcesstime)
{

s.Format("%.3f blobs were found,%.3f,%.3f ", rpp2.x,height2,rpp2.y);
AfxMessageBox(s);

void CTest2View::OnDialog()
{
CXYZDialog xyzdlg;

xyzdlg.DoModal();
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void CTest2View::OnMean()
{

CStrings;

double a;

a=(height+height2)/2: Il @ )

iIf (ViewProcesstime)
{
s.Format("Z %.3f¥n 1 X=%.3f¥n
X=%.3f¥n Y=%.3f¥n",
a,
rp2.x,
rp2.y,
rrpl.x,
rrpl.y);
AfxMessageBox(s);

Y=%.3f¥n
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