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ABSTRACT

This project presents Label Cutter which is controlled by Borland C++ Builder programming
and Image Processing such as marks’ position finding for controlling plotter in industrial. This plotter
can cut correctly despite missing labels feeding.

Two types of plotter are used in this project. One is Intelligence Plotter and the other is a
Plotter which is created by using Microcontroller MCS-51. Both of them simulate label cutting by
pen plotting instead laser cutting that is used in the industrial. However, many processes can be

applied for the suitable job.
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nl=Arctan[ (¥m3-¥m2) /(Xm3-Xm2)]

M1 (Xm1, Ym1) |
n2=Arctan[ (Xm2-Xml) /(Yml-¥Ym2)]

M3 (Xm3, Ym3)

M2 (Xm2, Ym2) T

U 2.8 wansmsnsradoud ez B vsvsIn IRy Anual
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o
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nl = tan [ (Ym3-Ym2)/AXm3-Xm2) ] (2.1)
n2 = tan [ (Xm2-Xm1)/(Ym1-Ym2) ] (2.2)
n = (nl +n2)/2 (2.3)

v vy v
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2.9 2.99 2.9

e X[a], Yla] Wiuiifala o Tu'lWa HPGL

1 2,90 tarasRTnAGuAUYEIAS TN DIT vz An

51 2.99 uerasp N ndeI 11 9A Origin $1484 (0,0)

£1)

)}

D.

U 2.9n urasimiaegnUs s UaUAITA 2.4-2.5

S e
P TN
/ N

Ml__}_

| X
—] ax - LABEL \

I - i B //’
o TR
4ay

4’ & g v QYUY a o v v W s ¥ Y
gll‘ﬂ 2.10 aaNszazued dX, dY "]5\‘]Lﬂuﬂ’]‘Vﬂ%@N@ﬂﬂuL‘Huﬁ%@ﬁﬁiﬁﬂ@}laﬂymﬂﬂ@\iﬂﬂliﬂﬂ

v b7
AUIATBINLE Mark 114 3



13

ﬂ'a"hJm‘i‘lmfuﬂaummﬂﬁﬁ’wuu (Rotation) fifin Felusumeuiiszdesuasiisn
i ARuduRfaszuEdemn (Rectangular Form) Wtﬂ?%ﬂu"lﬂagj‘lugﬂﬁﬁm%q%q (Polar
Form) fslugafl 2.11 W ldvnnavesfifa p iy m vinusieziyuides n 718 ududu
1Ry m faduguriy mn fvne P siudy weaddfifudussusangunmll

14 n oemlaefinm luiinsAngal vieuans lddeaunsi (2.6)-2.9)

P2 (X2,Y2)

P1 (X1, Y1)

|
I
[
e NP,
1
|
|

n

|
m

©,0)

st 2.11 uermemsSunyuiife

WiaAL 7 \](Xf +Y,") (2.6)
yu o = tan-1(Y1/X1) = m @.7)
wialnd  P1 = V(xf +Y.) = VX +Y,) = P2 (29
Yu N m+n (2.9)

q

e

q’.ﬂ’ =] a v Ay Y o ﬂ aw a 3 =3 as: 9 9 A
‘i]”lﬂuu‘NLLﬂﬁQ“Wﬂﬂiﬂﬂﬂqﬂﬂﬁﬂh'll UITUUNOAUBIAIRINDNATI LAIUINAIWYNNAN

o A 4 g A Y &
gatuia (Origin 0,0) FeluiififAoga Mark2 udaee lddaaunsfi (2.10)-(2.11)

q

X2 = P1*cos(m+n) + Xm?2 (2.10)

Il

Y2 Pl*sin(m+n) + Ym?2 2.11)

v

9 [ =" A dd’ [l o [ é o Y
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Xm[n] = Xm[0] + nx * mx (2.12)
Ym[n] = Ym([0] +ny * my (2.13)
do mx = @umulabel MnU x = 0,1,2,.-.
ny = AU label NNUAU Y =0,1,2,...
Xm[n], Ym[n] = L‘ﬂ‘ufjﬁ A1YD9 Mark Gh\i‘]
xm[0], Ym[0] = flugdduues Mark 9930515 a/dnueiAausn (n0,0)
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i
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UNN 3

nIvanuuuLay Flow Chart
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I19991INATBING AR DTN 19 11 Tas st doms nuAT o snBuR AD S FUMIHDS A
. ' [ z N Y 4
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3.4.2 dauduemdiilanaine (Stepping Motor Driver)
daufiimihilunstumdySeemad Taold Compumotor $1 OEM650 veeui
Parker cAﬁammmf‘imuﬂmmam’é’ﬂﬂﬂlmmsﬂu"lﬁ’ﬁf]uﬂ°1mué’rum1iwiamiwuu 1 50U ¥
TuTnsemii sz fimuaniniazisen 137 1,000 fuviysen Taseegauaiteonilu 2 ga Ao g
YDILNU X LAZYAUDUAU Y

9
o o 9 a ' a A o a
°1umi‘v1muuu Compumotor #DINIBUNA 2 A1 f’d]iﬁ) DUNANNIUUANAYI

q

! ]
A I o

(Direction) M3AAsufivesaiyiomod wozdunaiimundAYmsadoudl fmualae
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3.4.4 made v

ussduii S lundonmeSrzuioondiu 2 ¥n Insyausnazifuuseduidenldiu
Compumotor Feernanlfussnldluzag 2475 Taavl daudnamezifuussiuiitlonldf
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sramnsafaulda
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- Tdsunsulunouiinmesane Borland C-++ Builder
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(] a JY n’j o Y A [
Tudanwesldsunsuluasuiimesaqe Borland C++ Builder Husgyimihnlumssu
I'4 Y v a 1 { [ ] o
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o 3 § o 4 g s
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A y ¥
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4 g A o 4 4 A4
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£ 4 Ad o 1o W ray o v 2
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3.5.1 Flow Chart vedldsunsulunsuiiamosals Borland C++ Builder

Start

i
1a HPGL File

/

JUA1 X, nY

B

y
NUAZHVNUL M1-M3

FWAUNTUTLU0NAN AT

Yes '
Y11 mX,mY,dX,dY

saufuMsilsEuananIanIn

|

No

ATUIDIA WML, WD B4
wazmmssunnanisaa

Y
nmsaa(Plot)

M
~_ f

JUAW nX,nY
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End
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Start

Read X,Y coordinate

from file plottmp.tmp

l

Change value to pulse and

speed and direction X+,

X-, Y+, Y-

l

Store Value at plotpul.tmp

W

Wait

NO Microcontroller
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receive data?

Send MCS-51 value through serial

End
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352 Flow Chart vo3ldsunsaluaiuniugu (Indexer)

Start

Home Initial

X=0,Y=0

Serial Initial

Get input from computer

Plot

YES /\ NO

U

51 3.14 w3 Flow Chart msfhamwesnsesiansidydnuel ludiuaiugu (Indexer)
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Set Interrupt

-

Move in Direction X-

NO
Limit X-
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Set serial interrupt

Baud rate 9600

Wait

NO

Serial interrupt?

Receive 1 byte control value

End of Data

NO

Receive 8 bytes data

3

i

=
N

3.16 A4 Flow Chart M3Sudayaninwesaoynsu

End
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Set interrupt
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Read control byte

and set value

l

Read data 8 bytes

l

Plot

l

Plotting is done

Send ready status to computer

NO

YES

a o A < ¢
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Tsunsulunouinnosae Borland C++ Builder 5

1/

#include <vcl.h>
#fpragma hdrstop
#include "math.h"
#include "labelMO.h"
#include "stdio.h"
#include "stdlib.h"
#include "i0.h"

#include "GifLZW.hpp"
#include "TIFLZW hpp"
#include "ImageEnIO.hpp"
#include "Unit2.h"

/l GLOBAL VARIABLES

HANDLE hComm =NULL;

TRead *ReadThread;

COMMTIMEQUTS ctmoNew = {0}, ctmoOld,

int 1,change=0;

int plotx,ploty,nxx,nyy,minx,miny,nx,ny;

nt

dx,dy,mmx,mmy,xm1,x1m,ym1,y lm,xm2,x2m,ym2,y2m,xm3,x3m,ym
3.,y3m;

int xoffset,yoffset,resulty,resultx,absmmx,absmmy;

double angle,angle3,marktempx,marktempy,absmm,yyy,Xxx;

/ladd

int
nowx=0,nowy=0,config,status=0,mvplot=0,busy=0,offset=0,limit=0;
int tchange=0,cauto=0,autoc=0,timer1done=0;

I
#ipragma package(smart_init)
##pragma link "IEOpenSaveDlg"
#pragma link "[EVect"
#pragma link "ieview"

#pragma link "ImageEnlO"
#ipragma link "ImageEnProc"
#pragma link "ImageEnView"
#pragma link "VideoCap"
#pragma resource "*.dfm"
TForm1 *Forml;

I
__fastcall TForm1:: TForm1(TComponent* Owner)
: TForm(Owner)

{

}

1/

void TForm1::DisplayVideoSize()

{

TRect r=ImageEnVideoView1->GetVideoSize();

}

11

void __fastcall TForm1::FormClose(TObject *Sender, TCloseAction
&Action)

{
// TERMINATE THE THREAD.
ReadThread->Terminate(); / TERMINATE THE THREAD

/I TF A PORT WAS OPENED, CLOSE IT
1f(hComm)
I

t
Sleep(250); // WAIT
SetCommTimeouts(hComm, &ctmoOld);
CloseHandle(hComm);
}
ImageEnVideoView1->ShowVideo=FALSE;

}
1

void __fastcall TForm1::FormCreate(TObject *Sender)
{DCB debCommPort;

/ OPEN THE COMM PORT.

hComm = CreateFile("COMI1",

GENERIC_READ | GENERIC_WRITE,
0,

0,
OPEN_EXISTING,
0,

0);

/I IF THE PORT CANNOT BE OPENED, BAIL OUT.

if(hComm == INVALID HANDLE_VALUE) Application->
Terminate();

/I SET THE COMM TIMEOUTS.

GetCommTimeouts(hComm,&ctmoOld);
ctmoNew.ReadTotal TimeoutConstant = 100,

ctmoNew.Read Total TimeoutMultiplier = 0;

ctmoNew. WriteTotal TimeoutMultiplier = 0;

ctmoNew. WriteTotal TimeoutConstant = 0;

SetCommTimeouts(hComm, &ctmoNew),

/I SET BAUD RATE, PARITY, WORD SIZE, AND STOP BITS.

// THERE ARE OTHER WAYS OF DOING SETTING THESE BUT
THIS IS THE EASIEST.

/[ IF YOU WANT TO LATER ADD CODE FOR OTHER BAUD
RATES, REMEMBER

/l THAT THE ARGUMENT FOR BuildCommDCB MUST BE A
POINTER TO A STRING.

/I ALSO NOTE THAT BuildCommDCB() DEFAULTS TO NO
HANDSHAKING.

dcbCommPort. DCBlength = sizeof(DCB);
GetCommState(hComm, &dcbCommPort);
BuildCommDCB("9600,N,8,1", &dcbCommPort),
SetCommState(hComm, &dcbCommPort);

/I ACTIVATE THE THREAD. THE FALSE ARGUMENT SIMPLY
MEANS IT HITS THE
/ GROUND RUNNING RATHER THAN SUSPENDED.

ReadThread =new TRead(false);

int a=32;

TransmitCommChar(hComm, a);
}
1l
void __fastcall TForm1::Run(TObject *Sender)

/[Set first plot position -> nxx, nyy.
/fand send to BeforePlot procedure.

nxx=0;
nyy=0;
BeforePlot();

b
I

void __fastcall TForm1::Terminate(TObject *Sender)
{
Application->Terminate();

}
I

//Exit program

void __fastcall TForm1::Open(TObject *Sender)
{
/[Open *.plt file

OpenDialog1->Execute(),
Edit2->Text=OpenDialog1->FileName;
ProcessPanel->Caption="Press start and follow the instructions.";

/fOpen *.plt file to memol, modify file for
/fcompatible MH-GL command and save to temp file.

FILE *fp;  //Declare Variables
FILE *hp;

FILE *bb;

FILE *plot;

int j=1 k=1,



int x[1023],y[1023];

char d[1000],¢; ifMemo1->Lines->Count>0) Memo1->Clear();
Memol->Lines->LoadFromFile("plottemp2.tmp"); /Update memol.

//Open *.plt file to memol. and save to plottemp.tmp

}
if(Memo1->Lines->Count>0) Memol->Clear(); 1/
Memol ->Lines->LoadFromFile(OpenDialog1->FileName);
Memol->Lines->SaveToFile("plottemp1.tmp"), void __fastcall TForm1::CamOffsetButtonClick(TObject *Sender)
} {
/[This procedure is used for finding camera offset
/[Open Plottemp.tmp, modify file and save to plottemp2.tmp /fby drawing mark at (3500,4000) and finding plotter position

/fwhich offset position is.
fp = fopen("Plottemp1.tmp", "r"); /IOpen files.

hp = fopen("plottemp2.tmp", "w"); FILE *fp;
nt a;
/[Choose the compatible MH-GL command line.
offset=1;
while (j<=12) ProcessPanel->Caption="Please move mark to laser, then move until
{ mark is in center";
fscanf(fp, "%c", &d[j]); plotx=3500;
fprintfhp, "%c", d[j]); ploty=4000;
=t MovePlot();
¥
=1 /1

while (j<=149)
void _fastcall TForm1::ScrollBarYChange(TObject *Sender)

fscanf(fp, "%c", &d[j]); {
=it ScrollBarChange();
3 }
=1 Il
while (j<=9)
{ void __fastcall TForm1::ScrollBarXChange(TObject *Sender)
fscanf(fp, "%c", &d[j]); {
fprintf(hp, "%c", d[j]); ScrollBarChange();
=it 3
} I
//Read co-ordinate and find minx, miny void __fastcall TForm1::Source(TObject *Sender)

/iwhich will be used to transpose co-ordinate.
/I Camera Source

minx=9000; miny=9000; //Assume for finding minx, miny. if( 'ImageEnVideoViewl->DoConfigureSource() )
=k=1; MessageDlg("Configure Source dialog not
do available",mtInformation, TMsgDlgButtons() << mbOK,0);
{ else
fscanf(fp, "%c", &d[j]);
DisplayVideoSize();
//Read co-ordinate from "PU" and "PD" command.
}
if d[j]I=="P) /I
{
fscanf(fp, "%c%d%c%d%c%c" &d[j+1],&x[k].&d[j+2],&y[k],&d void __fastecall TForm1::Format(TObject *Sender)
[+31.&d[j+4]); {
fprintf(hp, "%c%c%d%c%d%c%c", d[j].d[j+1],x(k].d+2].y(k].d /l Camera Format
[+31.d[j+4]); if( 'ImageEnVideoView1->DoConfigureFormat() )
MessageDlg("Configure Format dialog not
//Find minx, miny. available", mtInformation, TMsgDIgButtons() << mbOK,0);
else
if (x[k] < minx) minx = x[k]; DisplayVideoSize();
if (y[k] < miny) miny = y[k}; }
Vi
}
else void __fastcall TForm1::ImageEnView1Job(TObject *Sender, TIEJob
{ job,
fprintfthp, "%c", d[j]); int per)
do {
{ switch( job )
fscant(fp, "%c", &d[j]); {
fprintfthp, "%c", d[j]); case 1iejNOTHING:
} break;
while (d[j]!=""), case iej VIDEOCAP_CONNECTING:
{ break;
fscanf(fp, "%c", &d[j)); ¥
fprintfthp, "%c", d[j]); Application->ProcessMessages();
d )
¥ I
}
while (!feof(fp)); void __fastcall TForm1::ImageEnVideoView1VideoFrame(TObject
fclose(tp); /lclose files. *Sender,

fclose(hp); Graphics:: TBitmap *Bitmap)



{

/MDraw camera image to ImageEnView].

ImageEnView1->Assign(Bitmap),

}
/1

void __fastcall TForm1::OpenCameraClick(TObject *Sender)

ImageEnVideoView1->ShowVideo=true;

DisplayVideoSize();

ImageEnVideoView!-
>OnVideoFrame=ImageEnVideoView1VideoFrame,

3
I

void _fastcall TForm1::Button10Click(TObject *Sender)

{

int y1[60];

int X,y,positionX,positionY,
int countblack, countwhite;
int count;

/{ Find that the mark is white or black.
/I If the mark is white then background is black.
/1 If the mark is black then background is white.

ThresChange();

count=0;
countblack=0;
countwhite=0;

for(int y=0,y<60;y++)
{
for (int x=0; x<60;x++)

{
if (Image1->Canvas->Pixels[x][y]==clBlack)
{countblack++;}
else countwhite++;
}
}
x=0;
y=0;
/l In this case , the mark is black and the background is white.

if (countwhite > countblack)
{

x=0;

y=0;

count=0;

// Noise Reduction.
for(int y=0;y<60;y++)
{
for (int x=0; x<60;x++)

if (Image1->Canvas->Pixels[x][y] == Image 1 ->Canvas->Pixels|x-
1[y-1]) count++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1 ->Canvas->Pixels[x-
1[y]) count++;

else count=count;

if (Imagel->Canvas->Pixels[x][y] == Image] ->Canvas->Pixels[x-
1][y+1]) count++;

¢lse count=count;

if (Image1->Canvas->Pixels[x]| y] == Image1 ->Canvas->Pixels[x]
[y-1]) count++;

else count=count;

if (Image1->Canvas->Pixels|[x][y] == Imagel ->Canvas->Pixels[x]
[y+1])  countt+;

else count=count;

if (Tmage1->Canvas->Pixels[x][y] == Image1 ->Canvas->Pixels
[x+1][y-1]) count++;

else count=count;

if (Imagel->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels
[x*+1][y]) counttt;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels
[x+1][y+1]) count++,

else count=count;

if (count>=4) Image1->Canvas->Pixels[x][y] = Imagel->Canvas-
>Pixels[x][y];

else Imagel->Canvas->Pixels[x][y] = clWhite;

count=0;
}

¥

x=0,

y=0;

count=0;
/1 Store pixels which color is black.Find pixels in row.
for(int y=0;y<60;y++)
for (int x=0; x<60;x++)
i{f (Image1->Canvas->Pixels[x][y]==cIBlack) {count+t;}
y1[y]=count;

count=0;

}

/f Find the maximum value of black pixels.

count=0;
for(int y=0,y<60;y++)

{
if (y1{y]>count) {count=y1[y]:}
}

/I Find row's position that has maximum black pixels.Find forward.
int tmp1,tmp2;

while (y1[y]!=count) y++,
tmpl=y;

// Find row's position that has maximum black pixels.Find backward.

y=60;
while (y1[y]!=count) y--;
tmp2=y;

// Find the middle position.

if (tmp1!=tmp2) {resulty=(tmpl+tmp2)/2;}
else resulty=tmpl;
positionY=resulty;

/1 Store pixels which color is black.Find pixels in column.

count=0;
for(int x=0;x<60;x++)

{
for (int y=0; y<60;y++)
{

if (Image1->Canvas->Pixels[x][y]==cIBlack) {countt++;}
}

y1[x]=count;

count=0;

}

// Find the maximum value of black pixels.

count=0;
for(int x=0;x<60;x++)

{
if (y1[x]>count) {count=y1[x];}

// Find column's position that has maximum black pixels.Find forward.



x=0),
while (y1[x]!=count) x++;
tmpl=x;

/I Find column's position that has maximum black pixels.Find
backward.

x=60;
while (y1[x]!=count) x--;
tmp2=x;

/I Find the middle position.

if (tmp1!=tmp2) {resultx=(tmp1+tmp2)/2;}

else resultx=tmpl;
positionX=resultx;

// Show center value in column and row. ( column , row )
Edit13->Text=(IntToStr(resultx)+","+IntToStr(resulty));

x=0;
y=0;

/I Show center point to the picture.
for(int y=positionY-2;y<positionY+3;y++)

for(int x=positionX-2;x<positionX+3;x++)
{
Imagel->Canvas->Pixels[x][y]=clWhite;
}
}
}

else Edit14->Text=("End");
// In this case , the mark is white and the background is black.

if (countwhite < countblack)
{

x=0;

y=0;

count=0;
/I Noise Reduction.
for(int y=0;y<60;y++)
for (int x=0;x<60;x++)

if (Image1->Canvas->Pixels[x][y] == Imagel ->Canvas->Pixels[x-
1][y-1]) count++;

else count=count;

if (Image1->Canvas->Pixels{x][y] == Image1->Canvas->Pixels[x-
1]lyD) count++

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel ->Canvas->Pixels[x-
1][y+1]) count++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image ] ->Canvas->Pixels[x]
[y-1]) countt+;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel ->Canvas->Pixels[x]
[y+1]) countt+,

else count=count;

if Image 1->Canvas->Pixels[x][y] == Image] ->Canvas->Pixels
[x+1][y-1]) count++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel ->Canvas->Pixels
[x+1][y]) count++;

else count=count;

if (Image 1->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels
[x+1][y+1]) count++;

else count=count;

if (count>=4) Image | ->Canvas->Pixels[x][y] = Imagel->Canvas-
>Pixels[x][y];

else ImageI->Canvas->Pixels[x][y] = cIBlack;

count=0;
}

}

x=0;

y=0;
count=0;

/1 Store pixels which color is white.Find pixels in row.
for(int y=0;y<60;y++)
for (int x=0; x<60;x++)
if (Image1->Canvas->Pixels[x][y]==clWhite) {count++;}
yl[y]=couixt;

count=0;

}

// Find the maximum value of white pixels.

count=0;
for(int y=0,y<60;y++)
{

if (y1[y]>count) {count=y1[y];}
}

//'Find row's position that has maximum white pixels.Find forward.
int tmpl,tmp?2;

y=0;
while (yl{y]!=count) y++;
tmpl=y;
// Find row's position that has maximum white pixels.Find backward.
y=60;
while (y1[y]!=count) y--;
tmp2=y;

/[ Find the middle position.

int resulty;

if (tmp1!=tmp2) {resulty=(tmpl+tmp2)/2;}
else resulty=tmpl;

positionY=resulty;

// Store pixels which color is white.Find pixels in column.

count=0;
for(int x=0;x<60;x++)

for (int y=0,; y<60;y++)
{
if (Image1->Canvas->Pixels[x][y]==clWhite) {count++;}
}
y1[x]=count;
count=0;
}

// Find the maximum value of white pixels.

count=0;
for(int x=0;x<60;x++)

{
if (y1[x]>count) {count=y1[x];}
}

/' Find column's position that has maximum white pixels.Find forward.

x=0;
while (y1[x]!=count) x++;
tmpl=x;

// Find column's position that has maximum white pixels.Find
backward.

x=60;
while(y1[x]!=count) x--;



tmp2=x;
// Find the middle position.

int resultx;

if (tmp1!=tmp2) {resultx=(tmp1+tmp2)/2;}
else resultx=tmp1;

positionX=resultx;

// Show center value in column and row. ( column , row )
Edit13->Text=(IntToStr(resultx)+","+IntToStr(resulty));

x=0;
y=0;

// Show center point to the picture.
for(int y=positionY-2;y<position Y+3;y++)

for(int x=positionX-2;x<positionX+3;x++)
{
Imagel->Canvas->Pixels|x|[y]=clBlack;
}
}

}
else Edit14->Text="End");
// In this case , the mark is white or black , the background is also.

if (countwhite == countblack)
{

x=0;

y=0;

count=0;

/I Noise Reduction.
for(int y=0;y<60;y++)
{
for (int x=0;x<60;x++)

{

if (Image1->Canvas->Pixels[x][y] == Image 1 ->Canvas->Pixels[x-
1][y-1]) count+t;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels[x-
1ly]) count++

else count=count;

if (Imagel->Canvas->Pixels[x][y] == Image 1 ->Canvas->Pixels[x-
ly+1]) count+;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image 1 ->Canvas->Pixels[x]
[y-1]) count++,

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels[x]
[y+1]) countt++t;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1 ->Canvas->Pixels
[x+1]{y-1]) countt++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels
[x+1][y]) countt++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels
[x+1][y+1]) count++,

else count=count;

if (count>=4) Image1->Canvas->Pixels[x][y] = Imagel->Canvas-
>Pixels[x][y];

else Image1->Canvas->Pixels[x][y] = cIBlack;

count=0;

kS
]

}

x=0;
y=0;
count=0;

/1 Store pixels which color is white.Find pixels in row.

for(int y=0;y<60;y++)
for (int x=0; x<60;x++)

{
if (Image1->Canvas->Pixels[x][y]==clWhite) {count+t;}

}
y1[y]=count;
count=0;

}

// Find the maximum value of white pixels.

count=0;
for(int y=0,y<60;y++)
{

if (y1{y]>count) {count=y1[y]:}
}

// Find row's position that has maximum white pixels.Find forward.

int tmp1,tmp2;

y=0;

while (y1[y]!=count) y++;
tmpl=y;

/I Find row's position that has maximum white pixels.Find backward.

y=60;
while (y1[y]!=count) y--;
tmp2=y,

// Find the middle position.

nt resulty;

if (tmp1!=tmp2) {resulty=(tmpl+tmp2)/2;}
else resulty=tmpl;

positionY=resulty;

// Store pixels which color is white.Find pixels in column.

count=0;
for(int x=0;x<60;x++)

for (int y=0; y<60;y++)

{

if (Image1->Canvas->Pixels[x][y]==clWhite) {count++;}
y1[x]=count;
count=0;

}

// Find the maximum value of white pixels.

count=0;
for(int x=0;x<60;x++)

{
if (y1[x]>count) {count=y1[x];}
}

// Find column's position that has maximum white pixels.Find forward.

x=0;
while (y1[x]!=count) x++,
tmpl=x;

// Find column's position that has maximum white pixels.Find
backward.

x=60;
while(y1[x]!=count) x--;
tmp2=x,

// Find the middle position.

int resultx;

if (tmp1!=tmp2) {resultx=(tmpl+tmp2)/2;}
else resultx=tmpl;

positionX=resultx;



// Show center value in column and row. ( column , row )
Edit13->Text=(IntToStr(resultx)+","+IntToStr(resulty));

x=0,
y=0;

// Show center point to the picture.
for(int y=positionY -2;y<positionY+3;y++)
{

for(int x=positionX-2;x<positionX+3;x++)
{
Image1->Canvas->Pixels[x][y]=cIBlack;
}
3

}

else {Edit14->Text=("End");}
SemiAuto();

}

I

void __fastcall TForml::SerollBar3Change(TObject *Sender)
{

/{ Thresholding the picture which captured from camera.

int Threshold;
Threshold = ScrollBar3->Position;

int X,y,b;

for (y=0,y<60;y++)

{
for (x=0;x<60;x++)
{
b=ImageEnView1->Bitmap->Canvas->Pixels{x+30][y+20];
b=b&0x0000£f00;
b=b>>8;
b=256-b;

if (b>=Threshold)
{Image1->Canvas->Pixels[x][y]=clBlack;}
else
{Image1->Canvas->Pixels[x][y]=cl White;}
¥
}

}
4

void TForm1::MovePlot()
//Move Plotter procedure.

FILE *fp,

char c;

change=1,
ScrollBarX->Position=plotx;
ScrollBarY ->Position=-ploty;
Edit23->Text=-ScrollBarY->Position;
Edit26->Text=ScrollBarX->Position;
change=0,

//1f Plotter is printing, it's busy.
//Ploting is prohibit and set busy.

if (status==0)

{

fp = fopen("marktmp.tmp", "w");
fprintf(fp,"IN;\n");
fprintf(fp,"VS32,1;\n"),
fprintf(fp,"SP1;\n");
fprintf(fp,"LT:\n"),
fprintf(fp,"PU%d %d;" plotx,ploty);
fclose(fp);

mvplot=1;

Plot1();

Plot2();

}

else

busy=1;
}
I

void __fastcall TForm1::Mark1Click(TObject *Sender)

setmlclk();

3
I

void __fastcall TForm1::Mark2Click(TObject *Sender)

setm2clk();

}
I

void __fastcall TForm1::Mark3Click(TObject *Sender)

setm3clk();

}
Il

void __fastcall TForm1::SetCamOffsetClick(TObject *Sender)
//Set and show camera offset position.

Edit16->Text=StrToInt(SerollBarX->Position)-3500;
Edit17->Text=-StrTolnt(ScrollBarY->Position)-4000;

}
I

void TForm1::Plot()

/[This procedure will get all mark positions,
/lcalculate rotation and transpose co-ordinates
/fthen plot them.

char c,d[5];

int x[1000],y[1000],j,k,1,1;

int xplot[1000],yplot[1000];

double angle2,xx,yy,xx1,yy 1,xx2,yy2;
FILE *hp,*fp;

//Read dx, dy values.

dx=StrToInt(Edit9->Text),
dy=StrToInt(Edit10->Text);

//Read positions from plottemp.tmp,
/transpose co-ordinates and save to plot.tmp.

=L
fp = fopen("plottemp2.tmp", "r");

hp = fopen("plot.tmp", "w");
while (j<=12)

{
fscanf(fp, "%c", &d[j]);
fprintf(hp, "%ec", d[j]);
=it

=L
while (j<=9)

{
fscanf(fp, "%c", &d[j]);
fprintf(hp, "%c", d[j]);
=it

-

1:

>

~—~
s

fscanf(fp, "%c", &d[j]);
if (d[jl="P)

{
fscanf(fp, "%c%d%c%d%c%c" &d[j+1],&x[1].&d[j+2],&y[1].&d
[1+3].&d[j+4]);

/Modify to initial positions at bottom-left.



x[1]=x[l]+dx-minx;
y[lI=y{l]+dy-miny;
xx=x[1];
yy=ylll;

//IChange positions to polar form.
//Add rotation angle and return values to
/frectangular form.

if (x[1]==0)
angle2=(3.1416/2)+angle;

else
angle2=atan2(yy,xx)+angle;

/[Use Mark2(xm2, ym2) to be plot reference.

xplot[lJ=(sqrt(x[I]*x[1]+y[1] *y[1])) *cos(angle2)+xm2;
yplot[]=(sqri(x 1] *x[1]+y[1]*y[1]))*sin(angle2)+ym2;

/ISave to plot.tmp.

fprintf(hp, "%c%c%d%c%6d%c%c", d[j].d[j+1]xplot[l],d[j+2].yplot

[1.d[+3].d[i+4]);
if ((xplot[1]>6950) | (yplot[1]>8550))
{ limit=1;
{f ((xplot[1]<0)|(yplot[1]<0))

limit=1;

}

I=]++;
1

else

{
fprintf(hp, "%c", d[j]);
do
{
fscanf(fp, "%c", &d[j]);
fprintf(hp, “%c", d[j]);
}

while (d[j]!="");

{

fscanf(fp, "%c", &d[j]);
fprintf(hp, "%c", d[j]);
}

}

}

while (!feof(fp));
felose(fp);
fclose(hp),

/IThis is a plotting process.

if (limit==0)
{

Plot1();
Plot2();

Mark1->Down=false;
Mark2->Down=false;
Mark3->Down=false;

CheckPlot();
}
else
{
ProcessPanel->Caption="Plot area exceeded the limit.";
if (nxx==nx-1)&&(nyy==ny-1))
{

MessageBox(NULL, "Plot size exceed. Press OK to cancel

Plotting", "ERROR!", MB_OK | MB_ICONSTOPY;
limit=0;

CheckPlot();

3

s

else

{
int Result = MessageBox(NULL, "Plot size exceed. Press OK to
skip curently plotting. Press CANCEL to cancel Plotting", "ERROR!",
MB_OKCANCEL | MB_ICONWARNING);
if (Result==IDOK)
CheckPlot();
if (Result==IDCANCEL)
{
nxx=nx-1;
nyy=ny-1;
CheckPlot();
}
}
Mark1->Down=false;
Mark2->Down=false;
Mark3->Down=false;
limit=0;
}

}
1

void TForm1::BeforePlot()

{
//Set Mark1.

xoffset=Str Tolnt(Edit16->Text);
yoffset=StrTolnt(Edit17->Text),
nx=StrTolnt(Edit24->Text),
ny=StrTolnt(Edit25->Text);

if (nxx==0)&&(nyy==0))
ProcessPanel->Caption="Please Enter nx, ny and Set Mark1",
else

{

absmm=sqrt(nxx*nxx*mmx*mmx-+nyy*nyy*mmy*mmy);

if (nxx*mmx==0)
angle3=(3.141/2)+angle;

else

{
yyy=nyy*mmy;
Xxx=nxx*mmx;
angle3=(atan2(yyy,xxx))+angle;

absmmx=absmm*cos(angle3);
absmmy=absmm*sin(angle3);

plotx=x1m+absmmx-+xoffset; //Move to next label's Markl.
ploty=y lm+absmmy+yoffset;
if ((plotx>6950)||(ploty>8550))

{
CheckLimit();
¥
else
{
if ((plotx<0)||(ploty<0))
{

CheckLimit();

}
else
{
MovePlot();
ProcessPanel->Caption="Please Set Mark1";
if (CheckBox2->Checked==true)

{

cauto=1,

void __fastcall TForm1::SetMXClick(TObject *Sender)

//Set X-distance between labels(mx).



int xa,ya;

xoffset=StrToInt(Edit16->Text),
yoffset=StrTolnt(Edit17->Text);
xm2=StrTolnt(Edit4->Text);
ym2=StrToInt(Edit7->Text),
xa=StrTolnt(ScrollBarX->Position)-xoffset;
ya=StrTolnt(-ScrollBar Y->Position)-yoffset;
mmx=sqrt((xa-xm2)*(xa-xm2)Hya-ym2)*(ya-ym2));
Edit] 1->Text=IntToStr(mmx);

if (ny>1)
{

plotx=xm1+xoffset;

ploty=ymI+yoffset;

MovePlot();
ProcessPanel->Caption="Please Set my.";

}

else

{
if (CheckBox1->Checked)

DxDy0;
else
Plot();
}
}
1/

void __fastcall TForm1::SetMYClick(TObject *Sender)
//Set Y-distance between labels(my).

int xa,ya;

xoffset=StrTolnt(Edit16->Text);
yoffset=StrToInt(Edit17->Text);
xm2=StrTolnt(Edit4->Text);
ym2=StrToInt(Edit7->Text),
xa=StrTolnt(ScrollBarX->Position)-xoffset;
ya=StrTolnt(-ScrollBarY->Position)-yoffset;
mmy=sqrt((xa-xm2)*(xa-xm2)+(ya-ym2)*(ya-ym2));
Edit12->Text=IntToStr(mmy);

if (CheckBox1->Checked)
DxDy(;
else
Plot();
}
11

void TForm1::ScrollBarChange()
/[Change plotter X,Y-position by using ScrollBarX,Y.
if (change==0)
{

int x,y;
FILE *fp,*hp;
char c;

/I Sleep(100);
Edit23->Text=-ScrollBarY ->Position;
Edit26->Text=ScrollBarX->Position;
plotx=ScrollBarX->Position;
ploty=-ScrollBarY->Position;
MovePlot();

}

}
4

void TForm1::ThresChange()
{

// Thresholding the picture which captured from camera.

int Threshold;
Threshold = ScrollBar3->Position;

int x,y,b;
for (y=0:y<60;y++)
{

}
3

for (x=0;x<60;x++)

{
b=ImageEnView|->Bitmap->Canvas->Pixels[x+30][y+20];
b=b&0x0000{00;

b=b>>B;

b=256-b;

if (b>=Threshold)
{Imagel->Canvas->Pixels[x][y]=clBlack;}
else
{Imagel->Canvas->Pixels[x][y]=clWhite; }
}

1

void TForm1::Center()

{

int y1{60];

int x,y,positionX,positionY;
int countblack,countwhite;
int count;

// Find that the mark is white or black.
/1 If the mark is white then background is black.
/1 If the mark is black then background is white.

ThresChange();

count=0;
countblack=0;
countwhite=0;

for(int y=0;y<60;y++)
{

for (int x=0; x<60;x++)

{
if (Imagel->Canvas->Pixels[x][y]==cIBlack)

{countblack++;}

}

x=0;
y=0;

else countwhitet+;

}

// In this case , the mark is black and the background is white.

if (countwhite > countblack)

{

x=0;
y=0;

count=0;

// Noise Reduction.

for(int y=0;y<60;y++)
{

for (int x=0; x<60;x++)

{
if (Image1->Canvas->Pixels[x][y] = Image1->Canvas->Pixels[x-

1][y-1]) count++;

else count=count;
if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels[x-

1yD)  countt

else count=count;
if (Image1->Canvas->Pixels[x][y] = Image1->Canvas->Pixels[x-

1][y+1]) countt+;

else count=count;
if (Image1->Canvas->Pixels[x][y] == Image 1->Canvas->Pixels[x]

[y-1]) countt+;

else count=count;
if (Imagel->Canvas->Pixels[x][y] == Image1->Canvas->Pixels[x]

[y+1]) ~ count++;

else count=count;
if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels

[xt1][y-1]) countt++;

else count=count;
if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels

[x+1][y]) count++;



else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel ->Canvas->Pixels
[x+1][y+1]) counttt;

else count=count;

if (count>=4) Imagel->Canvas->Pixels[x][y] = Imagel->Canvas-
>Pixels[x][y];

else Image1->Canvas->Pixels[x][y] = clWhite;

count=0;

}
}
x=0;
y=0;
count=0;

/1 Store pixels which color is black.Find pixels in row.
for(int y=0;y<60;y++)
{ for (int x=0; x<60;x++)
if (Image1->Canvas->Pixels[x][y]==cIBlack) {count++;}
y1[y]=count,
count=0;
}

// Find the maximum value of black pixels.

count=0;
for(int y=0;y<60;y++)

{
if (y1[y]>count) {count=y1[y];}
¥

// Find row's position that has maximum black pixels.Find forward.
int tmp1,tmp2;

while (y1[y]!=count) y++;
tmpl=y;
// Find row's position that has maximum black pixels. Find backward.
y=60;
while (y1[y]!=count) y--,
tmp2=y;
// Find the middle position.
if (tmp1!=tmp2) {resulty=(tmpI+tmp2)/2;}
else resulty=tmpl;
positionY=resulty;

/I Store pixels which color is black.Find pixels in column.

count=0;
for(int x=0;x<60;x++)
{ for (int y=0; y<60;y++)
i{f (Image1->Canvas->Pixels[x][y]==clBlack) {count++;}
y1[x]=count;

count=0;

}
// Find the maximum value of black pixels.

count=0;
for(int x=0;x<60;x++)

{
if (y1[x]>count) {count=y1[x];}
H

// Find column's position that has maximum black pixels.Find forward.

x=0;
while (y1[x]!=count) x++;

tmpl=x;

// Find column's position that has maximum black pixels.Find
backward.

x=60;
while (y1[x]!=count) x--;
tmp2=x;
// Find the middle position.
if (tmp1!=tmp2) {resultx=(tmp1+mp2)/2;}
else resultx=tmp1;
positionX=resultx;
// Show center value in column and row. ( column , row )

Edit13->Text=(IntToStr(resultx)+","+IntToStr(resulty)),

x=0;
y=0;

I Show center point to the picture.

for(int y=positionY-2;y<positionY+3;y++)

{
for(int x=positionX-2;x<positionX+3;x++)
{
Imagel->Canvas->Pixels[x][y]=clWhite;
}
}
}

else Editl4->Text=("End");
// I this case , the mark is white and the background is black.

if (countwhite < countblack)
{

x=0;

¥y=0;

count=0;

// Noise Reduction.
for(int y=0;y<60;y++)
{
for (int x=0;x<60;x++)

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels[x-
1][y-1]) count++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image] ->Canvas->Pixels[x-
1][yD) counttt;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels[x-
1][y+1]) count++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels[x]
[y-1]) counttt;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels[x]
[y+1]) countt++;

else count=court;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels
[x+1]{y-1]) countt+;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels
[x+1]lyD count++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels
[x+1][y+1]) countt+;

else count=count;

if (count>=4) Imagel->Canvas->Pixels[x][y] = [mage1->Canvas-
>Pixels[x][y];

else Image1->Canvas->Pixels[x][y] = cIBlack;

count=0;
}



}

x=0,

y=0;

count=0;

/I Store pixels which color is white.Find pixels in row.
for(int y=0;y<60;y++)
for (int x=0; x<60;x++)

{
if (Image1->Canvas->Pixels[x](y]==clWhite) {count++;}
}

yl[y]=count;

count=0,

}

/{ Find the maximum value of white pixels.

count=0;
for(int y=0,y<60;y++)
{

if (y1[y]>count) {count=y1[y];}
}

// Find row's position that has maximum white pixels.Find forward.

int tmp1,tmp2;
y=0;
while (y1[y]!=count) y++;
tmpl=y;
/I Find row's position that has maximum white pixels.Find backward.

y=60;
while (y1[y]!=count) y--,
tmp2=y;
// Find the middle position.
int resulty;
if (tmp1!=tmp2) {resulty=(tmpl+mp2)/2;}
else resulty=tmp];
positionY=resulty;

// Store pixels which color is white.Find pixels in column.

count=0;
for(int x=0;x<60;x++)

for (int y=0; y<60;y++)

{

if (Image1->Canvas->Pixels[x][y]==cl White) {count++;}
y1[x]=count;

count=0;

}
// Find the maximum value of white pixels.

count=0;
for(int x=0;x<60;x++)

{
if (y1[x]>count) {count=y1[x];}
}

// Find column's position that has maximum white pixels Find forward.

x=0;
while (y1[x]!=count) x++;
tmpl=x;

/1 Find column'’s position that has maximum white pixels.Find
backward.

x=60;
while(y 1[x]!=count) x--;
tmp2=x;

/f Find the middle position.

int resultx;

if (tmpl!=tmp2) {resultx=(tmpl+tmp2)/2;}
else resultx=tmpl;

positionX=resultx;

// Show center value in column and row. ( column , row )
Edit13->Text=(IntToStr(resultx)+","+IntToStr(resulty));

x=0;
y=0;

// Show center point to the picture.
for(int y=positionY-2;y<position Y+3;y++)

for(int x=positionX-2;x<positionX+3;x++)
{
Image1->Canvas->Pixels[x][y]=clBlack;
¥
H

H
else Edit14->Text=("End");
// In this case , the mark is white or black , the background is also.

if (countwhite == countblack)
{

x=0,

¥=0;

count=0;

// Noise Reduction.
for(int y=0;y<60;y++)
{
for (int x=0;x<60;x++)

if (Image1->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels[x-
1][y-1]) count++;

else count=count;

if (Imagel->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels[x-
HlyD countt++

else count=count;

if (Image1->Canvas->Pixels{x]{y] == Image1->Canvas->Pixels[x-
1][y+1]) counttt;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels[x]
[y-1]) countt++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels[x]
[y+1]) count++,

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels
[x+1][y-1]) countt++;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Image1->Canvas->Pixels
[x+1][y]) counttt;

else count=count;

if (Image1->Canvas->Pixels[x][y] == Imagel->Canvas->Pixels
[x+1]{y+1]) count++;

else count=count;

if (count>=4) Image 1->Canvas->Pixels[x][y] = Imagel->Canvas-
>Pixels[x][y];

else Imagel->Canvas->Pixels[x][y] = cIBlack;

count=0;
}
¥
x=0;
y=0;
count=0;

/1 Store pixels which color is white.Find pixels in row.

for(int y=0,y<60;y++)
!
1



for (int x=0; x<60;x++)
{
if (Imagel->Canvas->Pixels[x][y]==clWhite) {count++;}
}
y1[y]=count;
count=0;

}
// Find the maximum value of white pixels.

count=0;
for(int y=0;y<60;y++)
{

if (y1[y]>count) {count=y1[y];}
}

// Find row's position that has maximum white pixels. Find forward.
int tmp1,tmp2;
y=0;
while (y1[y]!=count) y++
tmpl=y,

// Find row's position that has maximum white pixels. Find backward.

¥=60;
while (y1[y]!=count) y--;
tmp2=y,
// Find the middle position.
int resulty;
if (tmp1!=tmp2) {resulty=(tmpl-+tmp2)/2;}
else resulty=tmp1,
positionY=resulty;
// Store pixels which color is white.Find pixels in column.

count=0;
for(int x=0;x<60;x-++)

for (int y=0; y<60;y++)

{

if (Imagel->Canvas->Pixels[x][y]==clWhite) {count++;}
y1[x]=count;

count=0;

}
/I Find the maximum value of white pixels.

count=0;
for(int x=0;x<60;x++)

{
if (y1[x]>count) {count=y1[x];}
}

/I Find column's position that has maximum white pixels Find forward.

x=0;
while (y1[x]!=count) x++;
tmpl=x;

// Find column's position that has maximum white pixels.Find
backward.

x=60;
while(y 1[x]!=count) x--;
tmp2=x;

/' Find the middle position.
int resultx;
if (tmp1!1=tmp2) {resultx=(tmpI+tmp2)/2;}
else resultx=tmpl,

positionX=resultx;

/I Show center value in column and row. ( column , row )

Edit]13->Text=(IntToStr(resultx)+", "+IntToStr(resulty));

x=0;
y=0;

// Show center point to the picture.
for(int y=positionY-2;y<position Y+3;y++)

for(int x=positionX-2;x<positionX+3;x++)
{
Imagel->Canvas->Pixels[x][y]=cIBlack;
}
}

3
else {Edit14->Text=("End");}

}
7

void __fastcall TForm1::Button6Click(TObject *Sender)

//Find dx.

int a;

double tx,ty,ta;
tx=StrTolnt(ScrollBarX->Position)-xoffset-xm2;
ty=StrTolnt(-ScrollBarY ->Position)-yoffset-ym2;

if (tx==0)
ta=3.141/2;
else

ta=atan2(ty,tx);

a=sqrt(tx*tx+ty*ty) *cos(ta-angle),
Edit9->Text=a;

plotx=xm2-+xoffset;

ploty=ym2-+yoffset;

MovePlot();

ProcessPanel->Caption= "Please find the lowest point.";

}
/1

void __fastcall TForm1::Button9Click(TObject *Sender)

{
/[Find dy.
int b;
double tx,ty,ta;
tx=StrTolnt(ScrollBarX->Position)-xoffset-xm2;
ty=StrTolnt(-ScrollBar Y->Position)-yoffset-ym2,
if (tx==0)
ta=3.141/2;
else
ta=atan2(ty,tx);

b=sqrt(tx*tx+ty*ty) *sin(ta-angle);
Edit10->Text=b-10;

Plot();
}

1/

void TFomm1::DxDy()

{
plotx=xm2-+xoffset;
ploty=ym2-+yoffset,
MovePlot();
ProcessPanel->Caption="Please find the lefest point.";

1
1

void __fastcall TForm1::Buttonl 1Click(TObject *Sender)

{
CheckPlot();
}

/1
void TForm1::CheckPlot()

{
/[Check plot result.

if (nxx==nx-1)&&(nyy==ny-1))



{
nxx=0;
nyy=0;

ProcessPanel->Caption=""Plotting is done.";  //for complete

plotting.
Buttonl1->Enabled=false;

else  //for not complete plotting.

Buttonl1->Enabled=true;
if (nxx<nx-1)
nNXX=nxx-++,
else
{
nxx=0;
nyy=nyy++;
}
BeforePlot();
}

}
I

void TForm1::SemiAuto()

{
plotx=StrToInt(ScrollBarX->Position)+(29-resultx)*6;
ploty=StrTolnt(-ScrollBarY ->Position)-(29-resulty)*6;
if (plotx>6950)|[(ploty>8550))
{

CheckLimit();
else
{
MovePlot();
tchange=1,
}

}
I

void TForm1::Plot1()

//This is the translation steps changing data from HPGL file

/o pulse, speed and direction format
//and be saved in file "plotpul.txt.

FILE *fp,
FILE *gp;
FILE *hp;
int j=1,l,minx,miny,difx,dify,laser=0;

int pulsex,pulsey,speedx speedy,phx,plx,shx,slx,phy,ply,shy,sly;

double speedxd,speedyd,
int x[1023],y[1023];
char d[1000],c;

=L
if (mvplot==0)

fp = fopen("plot.tmp", "r");
else

fp = fopen("marktmp.tmp", "r");
gp = fopen("plotpul.tmp", "w");
hp = fopen("plot1.tmp", "w");
while (j<=21)

fscanf(fp, "%c", &d[j]);
/1" fprintfthp, "%c", d[j]);

=y
}
=L
=1,
do
{
fscanf(fp, "%c", &d[j]);
i d[jl=="P"
{

fscanf(fp, "%c%d%c%d%c%c" &d[j+1],&x[1],&d[j+2).&y]1].&d

[i+3].&d[j+4]);

//Caleulate pulse and speed

config=0; /lconfig is a control byte
difx=(x{1]-nowx);
dify=(y[1]-nowy);
if (difx<0)
config=config+1;
if (dify<0)
config=config+2;
nowx=x][l];
nowy=y[l],
pulsex=((abs(difx)*5/4)), //adjust pulse to real distance
pulsey=((abs(dify)*5/4)),
phx=pulsex/256, /ldivide value to two bytes
plx=pulsex%256;
phy=pulsey/256;
ply=pulsey%256;

//This is a speed calculation step by using delay principle
if ((pulsex)>=(pulsey))
{
if (pulsex!=0)

{
speedx=65536-850;
if (dify!=0)

{
speedyd=(850*pulsex/pulsey);

h

else

{
speedyd=65536;
config=config+8;

speedy=65536-abs(speedyd);
if (speedy<0)
{

speedy=0;
config=config+8,
}
}

else

config=config+12;
speedx=0;
speedy=0;

3

}

else

{

if (difx!=0)

{
speedxd=(850*pulsey/pulsex);

else

speedxd=65536,
config=config+4;

}
speedx=65536-abs(speedxd);
speedy=65536-850;

if (speedx<0)

{

speedx=0;
config=config+4;

}

shx=speedx/256;
slx=speedx%256;
shy=speedy/256;
sly=speedy%256;

/ISave to plot.tmp and plotpul.tmp.

fprintf(hp, "%c%c%d%c%ed%c%c", d[j],d[j+1],x[1],d[j+2].y(1].d
[i+31.d[i+4]);
if (laser==0)
{
laser=1;

}



else

config=config+16;

}

fprintf(gp,"%d,%d,%d,%d,%d,%d,%d,%d,%d\n" ,config,plx,phx,slx,sh

x,ply,physly,shy);

[=1++;
}

else
{
fprintf(hp, "%c", d[j]);
do

{
fscanf(fp, "%c", &d[j});

fprintf(hp, "%c", d[j]);
¥

while (d[j]!=";";
{

fscanf(fp, "%c", &d[j]);
fprintf(hp, "%c", d[j]);
laser=0;
}

}

}

while (!feof(fp));
config=128;
fprintf(gp, "%d", config);

fclose(fp),
fclose(hp);
fclose(gp);

mvplot=0;
status=1;

Edit20->Text="Transfering...";

}
I

void __fastcall TForm1::Button3Click(TObject *Sender)

{
OpenDialog2->Execute();
Edit18->Text=OpenDialog2->FileName,

if(Memo2->Lines->Count=>0)
Memo2->Clear();
Memo2->Lines->LoadFromFile(OpenDialog2->FileName);

}
I

void TForm1::Plot2()
/IThis is file transfering steps

FILE *fp;  //Declare Variables

FILE *hp;

int a=0;

char k;

fp = fopen("plotpul.tmp", "r"); //Open files.
hp = fopen("plotpul 1 tmp", "w");

do

{

fscanf(fp, "%d", &a),

fscanf(fp, "%c", &k);

fprintf(hp, "%d", a);
TransmitCommChar(hComm, a);
Sleep(1),

Bl

5

while (!feof(fp));
felose(fp);
fclose(hp);

if (mvplot==0)

{

change=1;
ScrollBarX ->Position=nowx;

ScrollBarY ->Position=-nowy;
Edit23->Text=-ScrollBarY ->Position;
Edit26->Text=ScrollBarX->Position;
change=0;

}

}
1

void TForm1::Busy()

/IThis part will be called when program try to send data
/Iwhile plotter is busy.

FILE *hp;
char ¢;

if (busy==1)
{

change=1;

Edit23->Text=-ScrollBarY ->Position;
Edit26->Text=ScrollBarX->Position;
plotx=StrToInt(ScrollBarX->Position);
ploty=-StrTolnt(ScrollBar Y >Position),
change=0;

hp = fopen("marktmp.tmp", "w"),
fprintf(hp,"IN;\n");
fprintfchp,"VS32,1;\n");
fprintf(hp,"SP1;\n");
fprintf(hp,"LT;\n");

fprintf(hp,"PU%d %d;",plotx,ploty);
felose(hp);

mvplot=1;

Plot1();
Plot2();
}
mvplot=0;
busy=0;
}
V/

void __fastcall TForm1::Edit20Change(TObject *Sender)
/fThis will check status whenever plotting is done.

int a=144,b=32;
if (Edit20->Text)=="Ready")

{
if (busy==1)
{

Busy(;
}
else
status=0;
if (offset==1)  //for camera offset setting

TransmitCommChar(hComm, a);
offset=0;

}

if (tchange==1)

{
Timer1->Enabled=true;
timerldone=1;
tchange=0,

}

if (cauto==1)

{

Autol();

}

}
if (Edit20->Text)=="Initializing..")

change=1,

ScrollBarY ->Position=0;
change=1;
ScrollBarX->Position=0;
Edit23->Text="0";
Edit26->Text="0";



nowx=0;
nowy=0;
change=0;

}

if ((Edit20->Text)=="Limit Exceed!!!")
busy=0;
status=0;

mvplot=0;
/lshow messagebox

MessageBox(NULL, "Program error. Press OK to Reset Program",

"ERROR!", MB_OK | MB_ICONWARNING),
{
change=1,
ScrollBarY ->Position=0;
change=1;
Scrol1BarX->Position=0;
Edit23->Text="0";
Edit26->Text="0",
nowx=0,
nowy=0;
change=0,
TransmitCommChar(hComm, b);
}

}

}
1

void __fastcall TForm1::Button12Click(TObject *Sender)

int a=32;

change=1,
ScrollBarY ->Position=0;
change=1;
ScrollBarX ->Position=0;
Edit23->Text="0",
Edit26->Text="0";
nowx=0;
nowy=0;
change=0,
TransmitCommChar(hComm, a);

}

V.
void _fastcall TForm1::Timer] Timer(TObject *Sender)

Timer1->Enabled=false;
ThresChange();
timer1done=0;

}

1

I

void TForm!::Auto1()
if (timerldone==1)
Timer2->Enabled=true;
}

else

Timer3->Enabled=true;

}
}
1/
void TForm1::Auto2()
{
autoct++;
if (autoc==1)
{
Center();
SemiAuto();
if (autoc==2)
{
autoc=0;
}
}
1

void __ fastcall TForm!1::Timer2 Timer(TObject *Sender)
{

Timer2->Enabled=false;

Autol();
}

1

void TForm1::setm1clk()

{
/ISet and show Mark1 position.

xoffset=StrToInt(Edit16->Text);
yoffset=StrToInt(Edit17->Text);
Edit3->Text=StrTolnt(Edit26->Text)-xoffset;
Edit6->Text=StrToInt(Edit23->Text)-yoffset;
Mark1->Down=true;

/[Prepare to set Mark2.

if (nxx==0)&& (nyy==0))

{

ProcessPanel->Caption="Please Set mark2";

void TForm] ::CheckLimit() H
else
ProcessPanel->Caption="Plot area exceeded the limit."; {

plotx=x2m+absmmx+xoffset;  //Move to next label's Markl.

if (nxx==nx-1)&&(nyy==ny-1))
{ ploty=y2m-+absmmy-+yoffset,

MessageBox(NULL, "Plot size exceed. Press OK to cancel

Plotting", "ERROR!", MB_OK | MB_ICONSTOP);
CheckPlot();
}

else

{

int Result = MessageBox(NULL, "Plot size exceed. Press OK to
skip curently plotting. Press CANCEL to cancel Plotting”, "ERROR!",

MB_OKCANCEL | MB_ICONWARNING);
if (Result==IDOK)
CheckPlot();

if (Result==IDCANCEL)

i
3

nxx=nx-1;
nyy=ny-1;
CheckPlot():;
H
}
Mark [->Down=false;
Mark2->Down=false;
Mark3->Down=false;

if ((plotx>6950)|[(ploty>8550))
{

CheckLimit();
}

else

{
if ((plotx<0)||(ploty<0))
{

CheckLimit();
}

else

{
MovePlot();
ProcessPanel->Caption="Please Set Mark2";

void TForm1::setm2clk()



//Set and show Mark?2 position.

Edit4->Text=StrToInt(Edit26->Text)-xoffset;
Edit7->Text=StrTolnt(Edit23->Text)-yoffset;
Mark2->Down=true;

else
angle=(atan2(yy 1 ,xx1)+atan2(xx2,yy2))/2;

Edit15->Text=angle*180/3.141;

/[Check and prepare to set mx, my.

/[Prepare to set Mark3. nx=StrTolnt(Edit24->Text);
ny=StrTolnt(Edit25->Text);
if (nxx==0)&& (nyy==0)) if (nxx==0)&& (nyy==0))
{
ProcessPanel->Caption="Please Set mark3"; if (nx>1)
} ProcessPanel->Caption="Please Set mx.";
else else

plotx=x3m+absmmx-+xoffset; //Move to next label's Mark! .

ploty=y3m-+absmmy-+yoffset;
if (plotx>6950)||(ploty>8550))
{

if (ny>1)

"

ProcessPanel->Caption="Please Set my.";

else

{
if (CheckBox1->Checked)

H

CheckLimit();
} DxDy0;
else clse
{ Plot();
if ((plotx<0)||(ploty<0)) }
{ }
CheckLimit(); }
} else
else Plot();
¥
MovePlot(); 1/
ProcessPanel->Caption="Please Set Mark3";, void __fastcall TForm1::Timer3 Timer(TObject *Sender)
} {
¥ Timer3->Enabled=false;
¥ Auto2();
} }
1/ /]

void TForm1::setm3clk()

double xx1,yy1,xx2,yy2;
//Set and show Mark3 position.

autoct+;

Edit5->Text=StrToInt(Edit26->Text)-xoffset;
Edit8->Text=StrToInt(Edit23->Text)-yoffset;
Mark3->Down=true;

/[Calculate rotation angle.
/[Get values.

dx=StrTolnt(Edit9->Text);
dy=StrToInt(Edit10->Text);
xoffset=StrTolnt(Edit16->Text);
yoffset=StrTolnt(Edit1 7->Text);
xm1=StrTolnt(Edit3->Text);
yml=StrTolnt(Edit6->Text);
xm2=StrTolnt(Edit4->Text);
ym2=StrToInt(Edit7->Text);
xm3=StrToInt(Edit5->Text);
ym3=StrToInt(Edit8->Text);

if (nxx==0)&&(nyy==0))

{

xlm=xml;
ylm=yml;
X2m=xm2;
y2Zm=ym2;
x3m=xm3;
y3m=ym3;
}
yy1=(ym3-ym2);
xx1=(xm3-xm2);
xXx2=(xm2-xml);
yy2=(yml-ym2);

//Calculate rotation.

if (xx1==0)||(yy2==0))
angle=(3.141/2);



11sunsuve e unILAUWEBAAD 3 (Indexer) 38 Assembly

tmp equ 20h
countl equ  21h
counth equ  22h
ctx equ 23h
cty equ 24h

to0 equ  25h
thi0 equ  26h
tbl equ 27h
thil equ 28h
ct8 equ  2%h
tmpl equ 2ah
tmp2 equ  2bh
tmp3 equ 2ch

init equ 2dh
laser equ  2eh

org 0000n
sjmp start
org 0003h
ajmp  limitx
org 000bh
ajmp timerQ
org 0013h
ajmp limity
org 001bh
ajmp timerl
org 0023h
ajmp serial

org 0030h

sinitial value and set home

start: acall delay
mov  laser,#00h ;initial laser checker
setb init.0
main: acall  begin
jnb init.0,mioop1
mov  sbuf,#i'  ;send statusi to com
acall Idelay
acall home
acall hmove
mov  sbuf,#'a' ;send statusa to com
acall  begin
mov  init,#00h
mloopl: jnb  tmp.0,mloopl  ;wait for

finishing serial(use tmp.0 as serial checker)
jnb tmp.1,mloop2

ajmp bhomel ;laser control
mloop2: jnb  tmp.2,mloop3

acall -~ home

acall - hmove

ajmp  bhomel

mloop3: ajmp plot

;************************

;subroutine section
;************************

serial: cIr ri
mov  a,sbuf  ;move data from serial
buffer
jnb  ti,recil
clr ti
reti
recil: movx @dptr,a ;move data to ram
@DPTR
mov r0,a ;use r0 as sbuf temp

;check the function from control byte

chkl: cjne  rl1,#09h,movdat

chkend: cjne  r0,#128d,ichklas ;check end data
setb tmp.0
reti

ichklas: cjne  r0,#144d,chkhom ;check laser
setb  laser.0
setb  tmp.0
setb  tmp.1
reti

chkhom: ¢gjne  r0,#32d,movdat  ;check home
setb  tmp.0
setb tmp.2
reti

;move data to Ext.RAM

movdat: dec  rl
inc  dptr
cine r1,#00h,movdatl
mov rl,#09h
movdat1: reti

;after finishing moving data,it's a good time to

plot.
plot: clr trl
clr tfl
setb p3.2
setb p3.3
clr ie0
clr iel
mov  le,#08fh ;enable interrupt
timer0,1, ext0, extl
dec dpl ;decrease DPTR-1
jnc decdl
dec  dph
clr C
decdl: mov  countd,dpl
mov  counth,dph



plotl:

chklas:

nolas:

chkdix: j

dix_p:
chkdiy:

diy_p:
chketx:

ctxon:
chkcty:

ctyon:
plot2;

mov

movx
mov
jnb

setb
sjmp
clr

setb
sjimp
clr
jnb

setb
simp
clr
jnb

mov
sjmp
mov
jnb

mov
simp
mov

inc
movx
mov
inc
movx
mov
inc
movx
mov
inc
movx
mov
inc

movx
mov
inc
movx
mov
inc
movx
mov
inc

dptr,#0000h

a,@dptr
tmp,a
tmp.4,nolas

p3.5
chkdix
p3.5

tmp.0,dix_p

pl.1

chkdiy

pl.1
tmp.1,diy_p

pl.3
chketx
pl.3

tmp.2,ctxon

ctx, #01h
chkcty
ctx,#00h
tmp.3,ctyon

cty,#01h
plot2
cty,#00h

dptr
a,@dptr
rl,a
dptr
a,@dptr
r2,a
dptr
a,@dptr
tlo0,a
dptr
a,@dptr
thi0,a
dptr

a,@dptr
r3,a
dptr
a,@dptr
r4,a
dptr
a,@dptr
tlol,a
dptr

;check laser
on(1)/off(0)
;laser on p3.5

;check x direction

0(+)/1(-)

;check y direction

0(+)/1(-)

;check x counter

0Con)/1(off)

;check y counter

0(on)/1(off)

;move X values

;move y values

movx a,@dptr
mov  thil,a
setb pl.0 ;set pulsex to 1
setb pl.2 ;set pulsey to 2
mov  r7,#02h ;check pulsex,y
complete
mov  r5,#02h ;check rising
(1)/falling(0) period of pulsex
mov  r6,#02h ;check rising
(1)/falling(0) period of pulsey
plot3: mov tmod,#11h ;set timer0,1
to mode1(16-bit) for controlling x,y speed
mov  t0,tlo0
mov  th0,thi0
mov  t1,tlol
mov  thl,thil
mov 10, ctx
cjne  r0,#01h,nextl ;check if
timer0(x) is off, decrease wait1
dec r7
simp  next2
nextl: setb tr0
next2: mov  rO,cty
cine  r0,#01h,next3
dec:. 7 ;check if timer1(y) is
off, decrease waitl
simp  loopl
next3: setb trl
loopl: cjne  t7,#00h,loopl ;wait until
pulsex,y complete
chkct; mov  a,dph ;check last plot data
by comparing with counth,|
cjne  a,counth,plot4
mov  a,dpl
cjne  a,countl,plot4
clr p3.5 sturn off laser
clr tr0
clr trl
cr tf0
cr tfl
bhomel: jb  tmp1.0,bhome2
acall begin ;not back to home
position
mov sbuf,#'a’
ajmp bhome3
bhome2: acall begin
mov. sbuf,#'l'
mov  tmpl,#00h

bhome3: ajmp mloopl



plot4: inc
ajmp

timerQ: cpl
clr
dec
cjne
chkpux: dec
cjne
Cjne
dec
reti
decx3: jnc
clr
decx2: dec
decx1: mov
nodecx: mov
mov
setb
reti

timerl: cpl
clr
dec
cjne
chkpuy: dec
cjne
cjne
dec
reti
decy3: jnc
clr
decy2: dec
decyl: mov
nodecy: mov
mov

setb
reti

home: setb
setb
cpl
setb
jb
setb
jnb

homel: acall
cpl
setb
jb

home2: setb

dptr
plotl

pl.0 ;timer O for x speed
tr0

r5

r5,#00h,nodecx

rl ;check last pulsex
r1,#00h,decx3
r2,#00h,decx2

r7

decx1

c

r2
r5,#02h
th0,thi0
tl0,tlo0
tr0

pl.2 ;timer 1 for y speed

trl

r6

r6,#00h,nodecy

r3 ;check last pulsey
r3,#00h,decy3

r4,#00h,decy2

r7

decyl

C

4
r6,#02h
th1,thil
ti1,tiol
trl

pl.l

pl.3

p3.5

p3.2
p3.2,homel
pl.4
pl.4,home2
delay

pl.0

pl.4
p1.4,homel
p3.3

jb
setb
jnb
home4: acall
cpl
setb
jb
home3:clr
clr

ret
home5: ret

delay: mov
delayl: djnz
ret

limitx: mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
setb
reti

limity: sjmp

begin: mov
clr
mov
clr
jnb
cpl
sjmp

beginl: cIr

begin2: mov
mov
mov
mov

seth
mov
mov
mov
setb
setb
mov
mov
ret

p3.3,home4
pl.6
pl.6,home3
delay
pl.2
pl.6
2fh.6,home2
pl.1
pl.3

r0,#00h
r0,delayl

r1,#01h;set to end of loop
r2,#00h
r3,#01h
r4,#00h
tlo0,#24d
thio, #252d
tlol,#24d
thi1,#252d
dph,counth
dpl,countl
tmp1.0

;set speed

;set end of data

limitx

rl,#0%h

c :clear C flag
dptr,#00d ;initial DPTR
p3.4 ;set status indicator
laser.0,beginl

p3.5 ;toggle laser
begin2

p3.5 sturn off laser
laser,#00h

tmod,#20h

th1,#-05h

ti1,#-05h

trl ;start timerl
scon,#50h

ie,#90h

ip,#0ah

it0 ;edge trig
itl

tmp,#00h

tmp1,#00h



Idelay:
lloop3:
lloop2:
lloop1:

mov
mov
mov
djnz

mdelay: mov

mdelay1:

mdelay2:
djnz
ret

hmove: cIr
clr
clr
clr
mov
acall
cpl
cpl
djnz
ret

hloop:

end

r2,#0ah

r1,#00h
r0,#00h
r0,lloopl
djnz  ri,lloop2
dinz  r2,lloop3
ret
r1,#02h
mov  r0,#00h
djnz  r0,mdelay2
r1,mdelayl
p1.0
pl.1
pl.2
pl.3
r2,#200d
mdelay
pl.0
pl.2
r2,hloop
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OV R—Ex

avw>rF F—=FT7A—7 v b a v v F B B
- PLOT ABSOLUTE PA |PA X1, Y1 ( Xz, Yazeoeo) ~y FERNERRTBHL T,
#2["pEn Down PD | PD  Xu Yi ( Xz Yaeero) ~y FDRLETSL LTBHLET.
b2
B PLOT RELATIVE PR PR X1, Y1 (, Xz, Yzeeeo) ~y FAENEERTBHLET,
pus |
< |PENUP PU |PU X1, Yi ( Xz, Yazereo) Ay FORCEFyTEETBBLET,
-
{ | SELECT PEN SP | SP Pen number ; RUOEEIRLET,
ARC ABSOLUTE AA | AA x, Y, angle KXPERE (X, Y) #OEEEE LTAR(6,)
(, chord tolerance) oA, BilE (6.) OREBEETERL 27,
ARC RELATIVE AR | AR x, ¥, angle HAEE (X, Y) 2hOEZEE LTAB(6))
- (, chord tolerance) oA, A% (6.) OHEAKETERL 27,
CIRCLE Cl Cl radius (, chord tolerance) 2l ERL 7,
E EDGE RECTANGLE EA X, HREETEI SN -EATOHMNELERL £
ABSOLUTE 2
7:3_ EDGE POLYGON EP EP H ARYTo Ny 77 I2BEHEATVSRY TVD
b7 HAEERL £7,
° | EDGE RECTANGLE ER ER XY & BEETSASN-EAFONEALERL £
42| RELATIVE .
1) | EDGE WEDGE EW | EW  radius, start angle, sweep angle BEMBs+ PO T5BERONBEERLET
= (, chord tolerance)
> | FILL POLYGON FPo|FP Y TNy TFICBHESATWSRY TV
3 REEZEYO2RLET,
< POLYGON MODE PM PM Ry, ; R TNy 7 7I2BHLET,
~ FILL RECTANGLE RA RA Yy < HHEETEZASNZEETOZY D3 L &#1F
ke ABSOLUTE LEd,
FILL RECTANGLE RR |RR  x, ¥ HMEETEALhIzEBTOEY D3 LELF
RELATIVE k3 %,
FILL WEDGE WG | WG radius, start angle, sweep angle BAEMBELSFOCLTIBEENEY ODHRLELEZE
(, chord tolerance) o
¢ | SYMBOL MODE SM | SM  character (characeter) : SURILE— FOERE. BRERETVWET,
o .
1t
[p)]
X—TICK 9 B XBHICEBELEREERIL T,
b7
1E
_f'? Y—TICK YT o|vr YEAICEELEREFRL 27,
>
<
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%1 aVYR—Bx%

avrk F—=9 T A=y b a % ¥ F # #
BUFFERED LABEL BL |BL (CCC:+-C) term BESNLEXFIEXFNYy T FICANET,
STRING
ALTERNATE CHARACTER CA |CA  set: WXty bEBRELET,
SET
CHARACTER CC |CC  chord angle ; A Fn@LhrE&IEELET,
CHORD ANGLE »
CHARACTER SELECTION CM | CM  swith mode (, fallback mode) ; XFEty MERE—FEIEELET,
MODE
CHARACTER PLOT CP |CP  space, line: EBEINEXFEALRPRE2BHLET,
STANDARD CHARACTER CS |CS  set: BEXFEy P EBRELET,
SET
ABSOLUTE DI DI run, rise ; EREh D XFINEE % EBHAL £ T,
DIRECTION
DOWNLOADABLE DL |DL  character number I—¥XFEy b (XFEvb-1) 2EEHL
CHARACTER (, pen control) , x-coordinate, 7,
y-coordinate (, <+, )
(pencontrol) (, ++-, )
RELATIVE DR | DR  run, rise: ERT 2 XFINHEE #BBL T,
DIRECTION
3L | DESIGNATE DS |DS  slot, set: 20y MIXFEy b EBRELET,
CHARACTER
= SET INTO SLOT
# DEFINE TERMINATOR DT |DT  term; LB,BLLWDGHHFN I — 22— 5#XEL £7,
DIRECTION VERTICAL pv [Dv  n; XFI & HEE TERT 5 H. HEE THERT
MEELET.
o | EXTRA SPACE ES |ES  space (, line) : XFERLTHRERELET,
INVOKE CHARACTER v IV slot (, left) GLZ72I3GRIZR Oy A E YT T,
~ | sLoT
> | BUFFERED KANJI KB |KB  JiScode (, =-*) i RFEXFNv77ICBHELET,
LABEL STRING
F [ kana LABEL KL |KL  JIScode (, *=*) : EFLHERLET,
LABEL LB LB (ccees+c) term XFEERLET,
LABEL ORIGIN LO | LO position number ; XFI DR REEELE T,
OUTPUT oL |oL ; XF/Ny 7 7HAOXFICET 2R E-MVS
LABEL LENGTH btEd,
PRINT PB | PB H NXFENy 77 ICEHINTUEXFI A2 ERL
BUFFERED LABEL % 3.
SELECT ALTERNATE SA | sA 7 YTty P EBRLET,
SET
ABSOLUTE ] Si width, height ; XFREEXFEEHIEELET,
CHARACTER SIZE
CHARACTER SLANT SL |SL  tangent: XFICEHEDTET,
RELATIVE SR | SR width, height; XFREXFEI4IEEL T,
CHARACTER SIZE
SELECT STANDARD SS |ss BEXFEY P ERIRLET.
SET
USER DEFINED UC |uUC  (pencontrol, ) x-increment, AI—-HFXFEEHLET.

CHARACTER

y-increment (, «--)
(, pencontrol) (, <++) :
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iz 1

AV R—EXR

av ek F—FTA—Tv b a v > F OB &
CHORD TOLERANCE CT |CT n; B SHEFENAEERELET,
¥ FILL TYPE FT |FT  type (, spacing(, angle)) : ZYORLNIATEEEELET,
LINE TYPE LT LT n ( P) EHOBELIEEL T,
15 T -7, I, dtl, ut;
4 T -7, 2, dtl, ut, dt2:
& T —7. 3, dil, uw, dt2;
= | peN THICKNESS PT |PT  thickness ; RygE)OBEOEYDRLBOMEAIEEL £
< To
> | TICK LENGTH (1L tp ( tn) XTYTHS THERT 2EBROKREEHELET.
K | USER DEFINED FILL UF |UF  gapl (, gap2---, gap20) A—HEEOEYDIJLONI - IETEL £
TYPE s
AUTOMATIC PEN A (ap 0 ROHBORBEELRELET,
OPERATIONS
ACCELERATION AS |AS  acceleration (, pen number) EREEDMNEEEIEEL £ T,
SELECT
7" | CURVED LINE v |y no( delay) AL—TLIMBEOF L - F T EIEEL T,
o GENERATOR
« | DEFAULT DF |DF 70y s ETFTAIPMRECILET,
4 | FORCE SELECT FS |FS  force (, pen number) EREBENOEESIEELET.
& | GRAPHICS MEMORY GM |GM  polygon buffer (, downloadable APy TP EBRWEEEN Y 770U (X%
. character buffer (, 0, dummyl (, TELET,
1 dummy?)))
= | GROUP PEN GP |GP  group number (, pen number 2Py HADERETIN—TIZHELET,
- (, number of pens (, length))) :
> | INITIALIZE N [IN ; 70y s EMRERECLET,
i IN -1
NOT READY NR |NR i Javsro—hLRECL T,
SELECT PEN GROUP SG [SG  group number ; GPav Y FTEREESNIRLTIL—T %ERL
&9,
VELOCITY SELECT VS |VS  velocity (, pen number) ERROBTEEAIEELE T,
INPUT P | AND P2 P |IP PIx, Ply (, P2x P2y) : 2r—YIRL P, P2RERELET,
INPUT WINDOW 1 W L LRI xRy D4 FOMEEERELET .
JE | OUTPUT HARD—CLIP OH |OH N—FZ Yy TEEEDET & B ENEIZE %R
= LIMITS wahtfd,
=
. | OUTPUT P I AND P2 o |op 25— IR P, P2OEE{ERRWL
g’ bt id,
= OUTPUT WINDOW ow (oW {EFRATEEE D E T 6 & UE LD EEE LR W
£4 ahtfd,
> | ROTATE COORDINATE RO |RO n; 70y s EERAEREGE ¢z, BELH
[ | SYSTEM LWL ET,
SCALE SC |[SC  Xmin, Xmax, Ymin, Ymax, (, type I-YEERORE. HEBREL ET,
(, left, bottom))
SC Xmin, Xfactor, Ymin, Yfactor, type :
= | DIGITIZE CLEAR DC |DC ; FOIAXE—FEBERLET,
4
;- DIGITIZE POINT opP |DP TavsEFCIAXE—FIZLET,
s |
=
; OUTPUT DIGITIZED oo |oo F UL ATy LA htET,
POINT
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U1 VU R—Ex
avrF F—=857+—<vy b a % ¥ OF # g
# | GROUP COUNT GC [GC  count; IN—TESEERELET,
,.jls\ DEFINE KEY KY | KY  key (, function) : ARL—2 3RO F DS F 4+ —(c it
| ERY T ET,
F | ouTPuT GROUP COUNT oG [oc IN—THI P BEUIRF—TR5—5 2
T EMUADEET,
F | ouTPUT KEY OK |oK F—R—FE—=FIZH> TWBRRLDF—0
=3 HTRELMUVWEDEET,
=
s | WRITE TO DISPLAY WD |WD  (cceeec) term XFHERRL, $—HK—FE—F~ABFTLE
N °
INPUT MASK IM | IM  E-mask (, S-mask (, P-mask)) ; I5—TRI, YT HR—LTRI, N5
7 LNR—NTRERELET,
E] OUTPUT ACTUAL POSITION OA |OA BEDRBLR DT v 799 o HEE%H
; wEbtET,
@) | OUTPUT COMMANDED oc |oc MH-GLO I Z> FEEZX SN HBAENDR AL
K- | POSITION BERCDT7yv 757 REsMught 21,
E OUTPUT ERROR OE | OE MH-GLESFIZL BT 5 —nFHELER LML
ig ehtid,
fd] | OUTPUT FACTORS OF |OoF ImmN&EE & 70y SEGETHNTS &5 M
(%) ebhttxd,
Py
=] ouTPUT o |ol 7oy sBRABEMUEDE T,
b b
i IDENTIFICATION
3 | OUTPUT OPTIONS 00 |00 70y snF T aoREAMuEbE T,
Z OUTPUT STATUS os |os TOyIRF—5 X ERUE DY T,
K [ OUTPUT TYPE STOCKER oT |oT APy HDERER by HROR CFEKEES

Muwabtzd,
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INSTALLATION * OEM650/OEM650X

Motor Size Current Reslstor Voltage

OEM57-40-MOS 2.65A 21.0kQ 48 -75VDC
OEM57-40-MOP 5.3A 5.76 kQ 24 -48VDC
OEM57-51-MOS 3.3A 15.8 kQ 48 - 75VDC
OEMS57-51-MOP 6.6A 2.05 kQ 24 -48VDC
OEMS57-83-MOS 3.8A 12.7 kQ 48 - 75VDC
OEMS57-83-MOP 7.5A 0.00 kQ 24 - 48VDC
OEMB83-62-MO* 4.4A 9.53 kQ 24 -75VDC
OEM83-93-MQ* 5.6A 4.87 kQ 24 - 75VDC
OEM83-135-MO* 6.9A 1.27 kQ 24 -75VDC

S: Series Configuration P: Parallel Configuration
*34 size motors are internally wired in parallel

Table 2-7. OEM Drive Motor Current (Compumotor Motors)

If you use a non-Compumotor motor, carefully follow the motor
manufacturer's instructions regarding motor wiring and the
proper operating current. Compumotor recommends a motor
inductance of 2 mH measured in series or parallel (0.5 mH - 10
mH is acceptable). Table 2-8 shows resistor values that you must
use to properly set motor current when using the OEM650/
OEMG650X with a non-Compumotor motor. When the motor
current range jumper (jumper 1—see Figure 2-1) is installed, the
drive can generate 2.5 to 7.5 amps. When jumper 1 is removed,
the drive can generate 0.83 to 2.5 amps. If you use the OEM350/
OEM350X, use Table 2-9 for resistor and current values to use
with high-inductance (10 mH to 80 mH), low current motors.

Jumper #1 Installed Jumper #1 Removed

Current Resistance Current Resistance Current Resistance
(Amps)  (Ohms) (Amps)  (Ohms) (Amps)  (Ohms)

15 00 4.9 7.32 kQ 25 0Q

4 205 Q 4.8 7.68 kQ 24 619 Q

78 412 Q 4.7 8.06 kQ 2.3 1.27 kQ

7.2 619 Q 4.6 8.45 kQ 22 2.05kQ

7.1 825 Q 4.5 8.87 kQ 241 2.80 kQ

7.0 1.02 kQ 44 9.53 kQ 2.0 3.57 kQ

6.9 1.27 kQ 4.3 10.0 kQ 1.9 4.53 kQ

6.8 1.54 kQ 4.2 10.5 kQ 1.8 5.49 kQ

6.7 1.78 kQ 4.1 10.0 kQ 1 2] 6.49 kQ

6.6 2.05 kQ 4.0 11.5 kQ 1.6 7.68 kQ

6.5 2.26 kQ 3.9 12.1 kQ 1.5 8.87 kQ)

6.4 2.55 kQ 3.8 12.7 kQ 14 10.5 kQ

6.3 2.80 kQ o4 13.3 kQ 1.3 12.1 kQ

6.2 3.08 kQ 3.6 13.7 kQ 1.2 13.7 kQ

6.1 3.32 kQ 3.5 14.3 kQ 1.1 16.8 kQ

6.0 3.57 kQ 3.4 16.0 kQ 1.0 18.2 kQ

5.9 3.92 kQ 39 15.8 kQ 0.9 20.5kQ

5.8 4.22 kQ 3.2 16.5 kQ 0.83 22.6 kQ

5.7 4.53 kQ 3.1 17.4 kQ

5.6 4.87 kQ 3.0 18.2 kQ

5.5 5.11 kQ 2.9 19.1 kQ

5.4 5.49 kQ 2.8 20.0 kQ

5.3 5.76 kQ 2.7 20.5kQ

5.2 6.19 kQ 2.6 21.5kQ

5.1 6.49 kQ 25 22.6 kQ

5.0 6.81 kQ

Table 2-8. OEMG650/650X Resistor Selection for Motor Current
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Figure 2-17. OEM650/OEM650X OEM-HS2 Minimum Area Panel Layout

Jumper Functions

Figure 2-1 shows the location and function of the 11 OEM650/
OEM650X jumpers. When the unit is shipped to you, all 11 jumpers
are installed. Each jumper's function is defined in this section.

Jumper #1: Motor Current Range

This jumper sets the range of user configurable motor current
settings. Refer to Tables 2-8 and 2-9 for motor current values with
Jumper 1 installed and removed.

Jumpers #2 - #5: Motor Resolution

These jumpers control motor resolution (how many steps are in one
revolution). Although higher resolutions typically result in finer
positioning and improved low-speed smoothness, it does not necessar-
ily result in improved accuracy.
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INSTALLATION » OEM650/0EM650X

Resolution Juz JU3 Ju4 JUS
50,800 Steps/Rev on on on off
50,000 Steps/Rev on on off on
36,000 Steps/Rev on on off off
25,600 Steps/Rev on off on on
25,400 Steps/Rev on off on off
25,000 Steps/Rev * on on on on
21,600 Steps/Rev on off off on
20,000 Steps/Rev on off off off
18,000 Steps/Rev off on on on
12,800 Steps/Rev off on on off
10,000 Steps/Rev off on off on
5,000 Steps/Rev off on off off
2,000 Steps/Rev off off on on
1,000 Steps/Rev off off on off
400 Steps/Rev off off off on
200 Steps/Rev off off off off

* Default Setting

Table 2-10. Motor Resolution Jumper Settings

Your indexer (if you are using an OEM650) and drive should be set to
the same resolution. If the drive and indexer’s motor resolution
settings do not match, commanded accelerations and velocities will
not be performed accurately.

Jumpers #6 - #8: Motor Waveform Shape

These jumpers control the shape or waveform of the commanded
motor current. Motor waveforms can reduce resonance problems
and allow the motor to run smoothly. This function will not operate
when the 200-step or 400-step motor resolutions are used.

Motor Waveform JUé Juz JU8
Pure sine off off on
-2% 3rd Harmonic off on off
-4% 3rd Harmonic* on on on
-4% 3rd Harmonic off off off
-4% 3rd Harmonic off on on
-6% 3rd Harmonic on off off
-8% 3rd Harmonic on off on
-10% 3rd Harmonic on on off

* Default Setting

Table 2-11. Motor Waveform Jumper Settings
Jumpers #9 - #10: Auto Standby

The Automatic Standby function allows the motor to cool when it is
not moving. This function reduces the current to the motor when
the drive does not receive a step pulse for one second. Full current
is restored upon the first step pulse that the drive receives. Do not
use this function in systems that use an indexer and an encoder for
position maintenance. If used in this environment, the system will go
in and out of the Auto Standby mode.

20
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Standby Current JU9 JU10
Full Current* on on
75% Current off on
50% Current on off
25% Current off off

* Default Setting

Table 2-12. Auto Standby Jumper Settings

Jumper #11: Auto Test
The Automatic Test function turns the motor sharft slightly less than
six revolutions in Alternating mode at 1 rps. The Automatic Standby

function and motor resolution settings are disabled when you use
the Automatic Test function.

Auto Test JU11
Enabled off
Disabled* on

* Default Setting

Table 2-13. Auto Test Jumper Seltings
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OEM®650 Inputs and Outputs

Internal Connections

W5V +5V

6
Inputs & Outputs & AE P o~
e e HePL2601 & S
Step Input e e
P Inp :.l—] 4 | M 1LQ2 -
r-_
Direction Input '15= 6 _*&' Lr 12
Qg
Remote Input or 6810
o= 5 10
O o 1 } &['-

sV
g

(0] g Q2 é 4640

On

Fault Output o2 1 15| AN T
0239 Qj Q* 2
Gear Shift Input U 0z ey
2 g 6810 ' B 1 i é BS170
25 Pin k(y MNV— %[ XN
D-Connector / A 3 * 13
on OEM650 : +

Figure 2-18. OEM650 Inputs & Output Schematic

Step Input Signal Specification

The OEM650's inputs are optically isolated and may be driven
(activated) by providing a positive pulse to the plus input with
respect to the minus input. This input may also be differentially
driven. The input driver must provide a minimum of 6.5 mA—
approximately 3.5 VDC (15 mA maximum).

Step Pulse Input
Operate the step pulse input within the following guidelines:

1 200 nanosecond-pulse minimum
0 40% - 60% duty cycle (2 MHz maximum pulse rate

Direction Input Signal Specification
The OEM650's inputs are optically isolated and may be driven
(activated) by providing a positive pulse to the plus input with
respect to the minus input. The input may also be differentially
driven. The input driver must provide a minimum of 10 mA—
approximately 3.5 VDC—to ensure adequate operation.

Direction Input

The direction may change polarity coincident with the last step
pulse. The direction input must be stable for at least 120 psec
before the drive receives the first pulse.
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Remote Input

The Remote input is an optically isolated input that uses an ILQ2
quad OPTO isolator. The REMOTE+ terminal is connected to the
anode of the OPTO lead via a 681Q current limiting resistor. The
REMOTE- terminal is connected to the cathode of the OPTO lead.
The OPTO requires a minimum of 3.5 mA (=3.5VDC) to ensure proper
system operation.

This input allows you to reduce current to a motor from a remote
location. This is accomplished by changing the current select
resistor via the remote input. When the remote input is enabled, the
open collector transistor connected to the REMOTE screw terminal
will conduct to ground. If the CURRENT and REMOTE terminals are
shorted together (with a wire) motor current will be reduced to zero.

Motor current can also be reduced by a percentage if CURRENT and
REMOTE are shorted with the appropriate resistor. A remote motor
current value must be selected (see Table 2-8) to set the operating
current. Identify the current resistor associated with the operating
current you select. Use the resistor values to determine the remote
resistor that must be installed between the CURRENT and REMOTE
terminals. Use the following equation to detemine R\ orq-

Reevors = -13,300 (3650 + R) / (R, - RY

R, = Resistor associated with the operating current
R, = Resistor associated with the desired standby current

Fault Output

This output is an open-collector, open emitter output from a ILQ2
OPTO isolator. The output transistor will conduct when the drive is
functioning properly. The transistor will not conduct properly when
any of the following conditions exist.

1 No power is applied to the drive

O There is insufficient voltage (<24VDC)
1 The driver detects a motor fault

J The remote input is enabled

This output has the following electrical characteristics:

Q Vv, =35VDC
QO Ve = 0.3VDC
 Collector Current = 10 mA maximum

[ Dissipation = 100 mW maximum
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