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Special Proﬁect Title Laser Surface Scanning System 2
Name - Mr.Rungrueng Saekow

Mr.Somsak Puntuwong
Special Project Advisor Dr.Warawoot Thowladda

Dr.Aree Wichaeanchai

Department Applied Physics
Acedemic Year 1993
Abstract

Laser Surface Scanning System developed in this special
projectﬁhas an objective to perform an image of roughness surface.
The thickness of sample surface which placed on the X-Y scan
table is scanned along X and Y axis by using two stepping motors.
Stepping motors are controlled through IC8255PPI by microcomputer.
Analbg thickness data are converted to digital data by 12 bit ADC.

The image of scanned surface can be display in 3-D graphic.
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Program Project;

Uses Crt,Dos,Graph,Sin;

Type Menu = Array[1..51 Of String;
String50 = Stringl501;
Ar_Data = Array[1..16]1 Of Byte;

Const MaxMenu = 53
Item : Menu = (’Scan’,
’Get Image’,
’Control Motor?’,
’Information’,

’Quit’)s

PA = $0300; PAl = $0304;
PB = $0301; PB1 = $0305;
PC = $0302; PC1 = $0306;
PCC = $0303; PCC1 = $0307;

Data_Out : Ar_Data ($09,$03,$06,%0C, $0C, $06,$03, %03,

i}

$90,%30, $60,$C0, $C0,$60,$30,$90);

var d,dir,i,Jj,k,n,0,p,q,7,5,%,5,2,01dY,01dI,ForG,BacG : Integer;
CwIndex, CevwIndex, YewIndex, YecwIndex,Mode,T : Bytes
Hr,Min, Sec,Sec100,Color,Size : Word;
Mono, YgaMono,TisMode,Check : Boolean;
Index,Ind,A,B : Byte; Pt : Pointer;
Ch : Char; Msg : String50;
CurX,CurY,NoStr,Code : Integer;

Sentence : Stringl81; Num : Stringf4l;

{(Hepkbiobbk Title sekiokiokiiobiol )



. Procedure Opengraph;
var GrDriver,GrMode : Integer;
Begin
Mono := False; VgaMono := False;
Color := 3;
DetectGraph(GrDriver,Griode);
Case GrDriver.Of
5 : VgaMono := True;
7 ¢ Begin Nomo := True; Color := 1; End;
9 : GrNode := 2;
End;l
InitGraph(GrDriver,GrMode,’’);

End;

Procedure LoadFont (FontName :String; Size:Byte);
Begin,
T := InstallUserFont (FontName);
SetTextstyle(T,0,5ize);

End;

Procedure OutTextSha(x,y : Integer; St : String);
Begin
SetColor(0); OutTextXY(x+3,y+4,5t);
SetColor(15); OutTextXY(x,y,St);

End;

Procedure OutTxt (x,ysInteger; Size:Byte; Color:Word; Msg:Stringl;
Begin -

SetColor(Color); SetTextStyle(0,0,Size);

ontTextXY(x,y,Ms8)3
End;



Procedure LoadPic(x,y ': Integer);
Var Size : Word; P,T : Pointer;
FP : File;
Begin.
Assign(FP, ’Xmitl.vga’);
{$I-}
Reset (FP,1);
{$I+}h
If IoResult <> 0 Then
Begin
Closegraph;
Writeln(’ File KMITL.VGA not found !");
Halt (0); |
End;
Bar(x-1,y-1,x+177,3+171);
Size := FileSize(FP);
GetMem(P,Size);
BlockRead (FP,P",Size);
PutImage(x,y,P",NornmalPut);
Close(FP);
FreeMem(P,Size);

End;

Procedure Date;
Var Yr,Mo,Day,DayofWk : ¥ord;
Yrstr,MoStr,DayStr : String;
Indic : Integer;
Begin:
GetDate(Yr,Xo,Day,Day0fwk); Indic := DayofVwk;
Str(Yr,YrStr);Str(Mo,MoStr);Str(Day,DayStr);

Case Indic Of



0:0utTextXY(510,67, 'Sunday’);  1:0utTextXY(510,67,'Monday’);

2:0utTextXY (510,67, '"Tuesday’); 3:0utTextXY(510,67, 'Wednesday’);

4:0utTextXY (510,67, 'Thursday’); 5:0utTextXY(510,67, Friday’);
6:0utTextXY(510,67, 'Saturday’);

End;

OutTextXY(505,77,DayStr+’-"+MoStr+’-"+YrStr);

End;

Procedure Frame((x1,y1,x2,y2 : Integer; BackGr : Word);
Begin
SetFillStyle(1i,BackGr); Bar(x1i,yl,x2,¥2);
Set.Color(15); Rectangle(x1,y1,x2,y2)3

End;

Procedure Framel(x1,y1,x2,y2 : Integer; BackGr : Word):;
Begin
SetFillstyle(1,BackGr); Bar(xl,y1,x2-10,32-10);
SetColor(0); Rectangle(x145,y1+5,x2-15,y2-15);
SetFillStyle(1,0);
Bar(x2-10,y1+10,x2,y2); Bar(x1+10,y2-10,x2,¥y2);
SetColor(15); Rectangle(xl,y1,x2-10,y2-10);

End;

Procedure Frame2(xi,y1,x2,y2 : Integer; BackGr : Word);
Begin
SetFillstyle(1,BackGr); Bar(xl,yl,x2-10,y2-10);
SetFillStyle(1,0)5
Bar(x2-10,y1+10,x2,y2); Bar(xi+10,y2-10,x2,y2]};
SetColor(15); Rectaggle(xl,yl,x2—10,32-10):

End;



Procedure Frame3(x1,y!,x2,y2 : Integer; BackGr : ¥Word);
Begin
SetFillStyle(1,BackGr);
Bar(xi+i,y1+1,x2-1,y2-1};
.End;
Procedure SubTit(x1,y1,x2,y2,Space : Integer; Msg : String);
Begin
SetColor(15); Rectangle(xi,y1,x2,y2);
SetFillstyle(1,9); Bar(x1+10,y1-12,x1+Space,yi+5);
OutTxt(x1+15,y1-3,1,14,Hsg); SetColor(15);

End;

Procedure Key;

Begin
SubTit (260,310,590,380,40, ’Key’);
OutTxt (275,330,1,14, ’[Esc] [Enterl ");
OoutTxt(275,330,1,15,° - Quit - Contiﬁue’);
outTxt (275,350,1,14,’CUp] & [Downl ");

outTxt (275, 350,1, 15, Arrow - Select other menu’);

End;

Procedure Title;

Begin
Frame((0,0,GetMaxX,GetMaxY,5); LoadPic(30,40);
LoadFont ('Trip’,5); OutTextSha(342,50,’LASER’);
LoadFont ('Trip’,5); OutTextSha(225,105, 'SURFACE SCANNING’);
LoadFont ('Trip’,5); OutTextSha(330,155, SYSTEN’);
LoadFont ('Trip’,1); OutTextSha(120,220,'By..’);
OutTextSha(180, 250, 'Mr.Rungrueng Saekow 335040307);
OutTextSha(180, 280, 'Mr.Somsak Puntuwong 335040387);



outTextSha(188,310, 'Department Of Applied Physics )3
OutTextSha(230, 340, "Faculty Of Science’);

OutTextSha(90, 370, ’King Mongkut’'#39’s Institute Of Technology Ladkrabang’);
Ch := Readkey; Delay(500); -

End;

Procedure Titlel;

Begin
Frame0(0,0,GetMaxX,GetMaxY,1); Frame0(0,0,Get¥axX, 25,13);
outTxt (200,10,1,15, 'Laser Surface Scanning System ’);
Frame0(35,90,210,380,3); Frame0(250,90,600,420,9);
Frame0(35,90,210,120,13); OutTextXY(108,103, ’¥enu’);
Frame0(250,60,600,90,13); Frane0(480,éo,600,90,13);
Qutht(3Z5,70,1,15,’Describtion’);

End;
{ekdorkkdbk End of Title sdbkekikk)

Procedure SaveScreen(x1,y1,x2,y2 : Integer);

Begin
Size := ImageSize(x1,y1,x2,y2);
GetMem(Pt,Size);
GetImage(x1,y1,x2,52,Pt");

End;

Procedure RestoreScreen(x1,yl : Integer);
Begin

PutImage(xi,y1,Pt",0);
End;

Procedure Describel;



Begin
Frame3(250,90,600,270,9);
SubTit (260,110,590, 255,50, ’Scan’};
OutTextXY(285,130, 'Before scan -you must input Filename,');
OutTextXY(275, 150, 'Range and Resolution.’);
OutTxt(285,170,1,14, ’Filename ’);
outTxt (285,170,1,15," - 8 Characters Haximum.’);
outTxt (285,190,1,14, ’Range ');
outTxt (285,190,1,15,° - Not more than 100 Nilimetres.’);

OutTxt (285,210,1,14, ’Resolution ’);

ontTxt (285,210,1,15,° - 10,20,40,100,200,250,500°);
ontTxt(285,230,1,15,” or 1000 Microns Only.’);
End;

Procedure Describe2;

Begin
Frame3(250,90,600,260,9);
SubTit (266,110,590,180,130, 'Get Image File’);
OutTextXY(285,130, ’To Display 3-D Image by load image ’);
OutTextXY(275, 150, 'Filename.’);

End;

Procedure Describe3;

Begin
Frame3(251,91,589,270,9);
SubTit(260,110,590,200,195, 'Control Stepping Notor’);
outTextXY(285, 130, 'You can control stepping motor to set ');
OutTextXY(275, 150, 'position of subject which you want te’);
OutTextXY(275,170, scan by using arrow key.’);

End;



Procedure Describe4;

Begin
Frane3(250,90,600,270,9);
SubTit(260,110,590,200,110, 'Information’);
OutTextXY (285,130, ’This is the information about this ’);
OutTextXY(275, 150, 'project. Press [Enterl to get more ’);
OoutTextXY(275,170, information.”);

End;

Procedure Describe5;

Begin .
Frame3(251,91,539,270,9);
subTit(260,110,590,180,50, ’quit’);
OutTextXY(275,130,”If you want-to return to Dos then’);
OutTextXY(275, 150, ’press [Enterl to continue.’);

End;

Procedure CtlText(x,y : Integer; Forg,Bacg : Byte; M¥sg : String);
Var PosX : Inltegery
Begin

SetFillstyle(1,Bacg); SetColor(Forg);

OutTextXY(x,y,Msg);

End;
Function PopUp(x,y,Forg,Bacg : Integer; Item : Menu): Byte;

Procedure ChangeMenu;

Begin
SetFillStyle(1,Bacg)s Bar(x-10,y-5,190,y+10);
SetFillstyle(1,9); Bar(x-10,01dY-5,190,01dY+10} 5
Ct1Text (x,01dY,Forg, Bacg, Iten{01dI1);



Ct1Text (x,y,ForG,BacG, ItenIndex]);
SetFillStyle(1,Bacg);

End;

. Begin
Repeat
Ch := Readkey;
If Ch = %0 Then
Begin
Ch := Readkey;
Case Ch Of.
$72 : Begin
01dI := Index; Index ‘= Index - 1;
If Index = 0 Then Index := 53
¥ := 150 + ((Index -1) * 50);
01dY := y + 50;
If y = 350 Then 0ldY := 150;
ChangeMenu;
End;

$80 : Begin

¥y := 150 + (Index * 50); OldY := y -50;

Index + 13

0141 := Index; Index :

If 01dY = 350 Then y := 150;

If Index = 6 Then Index := 13 ChangeMenu;

End
Else If (Index <> 01dI) Then z := 1;
End;
End Else z := 1;
If (Index ¢> 01dI} And (z = 0) Then
Case Index Of

1 ¢ Describei; 2 : Describe2;



3 : Described; 4 :

Else Describe5;

End;~
z := 03
Until (Ch = f13) Or (Ch =
If (Index = 1) And (Ch
If (Index = 2) And (Ch
If (Index = 3) And (Ch
If (Index = 4) And (Ch

Described;

$27)3

$13) Then

$13) Then

#13) Then

H

$13) Then

PopUp := 1 Else
PoplUp := 2 Else
PopUp := 3 Else
PopUp := 4 Else

If (Ch = #27) Or ((Index = 5) And (Ch = #13)) Then

Poplp := 03
End;

Procedure CursorOn;

Begin

SetFillsStyle(1,0}3 Bar(CurX,CurY+5,CurX+5,Cur¥Y+4);

End;

Procedure CursoroOff;

Begin

SetFillstyle(1,15); Bar(CurX,CurY¥+5,CurX+5,Cur¥+4);

End;:

Procedure InputName;

Begin

SetColor(0); CursorOn; NoStr := 0; Sentence := res.

Repeat:
Ch := Readkey:

If (Ch = #8) And (NoStr <> 0) Then

Begin

CursorOff; CurX := CurX - TextWidth(cCh);



Bar(CurX,CurY+5,CurX+7,CurY-3); CursorOn;
Delete(Sentence,NoStr,1); NoStr := NoStr - 1;
End;
If (NoStr < 8) And (Ch <> #B) and (Ch <> #13) And
(Ch <> #0) And (Ch <> #27) Then
Begin
Cursor0Off; OQutTextXY(CurX,CurY-2,Ch);
CurX := CurX + TextWidth(Ch); CursorOn;
Sentence := Sentence + Ch; NoStr := NoStr + 1;
End;:
Until Ch = #13;
CursorOff; p := 1;
End;

Procedure InputNum;
Begin
SetColor(0); CursorOn; NoStr := 05 Num := ’’;
Repeat.:
Ch := Readkey;
If (Ch = #8) And (NoStr <> 0) Then
Begin
CursorOff; CurX := CurX - TextWidth(Ch);
Bar(CurX,CurY+5,CurX+7,CurY-3);
CursorOn; Delete(Num,NoStr,1);
NoStr := NoStr - 1;
End;
If (NoStr ¢ 4) And (Ch in C’0°..°9"1) Then
Begin
CursorOff; OutTextXY(CurX,Cur¥-2,Ch);
CurX := CurX + Text¥Width(Ch);

CursorOn; Num := Num + Ch;



NoStr := NoStr + 1;
End;
Until Ch = #13;
Cursoroff;
CurX := x; CurY := y; p := 13
End;

{ekkiblleotk Scan Hlkellokioriok}

Procedure Secan;

var x,y,0ldY, Index,01dIndex,Processed : Integer;
Range,cc,nn,dd,r,s,d,i,j,b,g,w : Integer;
Datal,Data2,Data3 : Stringl81; |
Filename : String(12]1; Step : Real;
Ar1,¥in1,Sec1,Sec1001,Hr2,Min2,8ec2,Sec1002 : Word;
Size,Resol : Word;
HrStr,MinStr,SeeStr : String; Ptr : Pointer;
Fi : File Of Word;
strB,StrE,StrX,StrY,Path,PathFile : String;
Data : Array(0..40001 Of Word;
York,Cancel : Boolean;

DirIafo : SearchRec;

Procedure WriteData;
Begin
If (p <> 0) Then
Begin
SetColor(3);
If Datal <> ’’ Then
Begin

Out TextXY(390,130,Filenane);



End;
If Data2 <> '’ Then

Begin

OutTextXY(390,160,Data2);

End;
If Data3 <> '’ Then

Begin

OutTextXY(390,190,Data3d);

End;s.
End;
End;

Procedure StMotor(P,Q:Byte};
Var N,J ¢ Integer;
Begin
For N := 1 To NN Do
For J := P To Q Do
Begin
Port [PA1]:= Data_OutlJl;
Delay ()3
End
End;

Procedure AtoD;
Var A,C,E :Integer;
Num, Status : Byte;

Sum : Word;

Begin
Delay(550);
Sum := 0;

For Num := 1 To 15-Do



Begin

Port [$3081 := $FF;

Port [PCC11 := $83 ;

Repeat ‘
Status := Port [PB1];
Status := Status And $01;

Until Status = $00;

4 := Port [$3081;

C := Port [$3091;

E := A Shl 4 4+ C Shr 4;

Sum := Sum + E;

End;1
Sum := Sum Div 15; Str(Sum,StrE);
If 0dd(I} Then B := B+l

Else B := B-1;

Datalcel := Sum; Str(B,StrB);

Write(Fi,Datalecl);

SetFillStyle(1,9);

Bar(310, 330, 350, 350); Bar(485,330,530,350);

OutTxt (315, 340,1,15,StrB) s OutTxt(490,340,1,15,StrE);

End;

Begin
SaveScreen(251,91,599,419);
Frame3(251,91,599,419,9);
SubTit(260,110,590,270,50,’Scan’);
OutTxt (275,130,1,14, ’Filenane :");
OutTextXY(275, 160, *Range S
OutTextXY(275, 190, "Resolution :');
SubTit. (260,310,590, 380, 40, *Key’);



outTxt(275,330,1,14, ’[Esc] [Spacebar] B H
outTxt (275, 330,1,15,’ - Quit - Select’);
OutTxt (275,350,1,14,’C0p] & [Downl ’);;
outTxt(275,350,1,15,’ Arrow - Select choice’);
X := 3905 y == 1305 z := 03 BacG := 15; Index := 1;
Work := False; Cancel := Falses::
SetFillStyle(1,Bacg); Bar(x-10,y-5,490,y+7);
Repeat.
Ch := Readkey;
If Ch = #0 Then
Begin
Ch := Readkey;
Case Ch Of
372 : Begin
0ldY := y; y :=y - 30;
Index := Index - 1;

If Index =.0 Then Index := 4;

If Index

]

4 Then y := 230;
If 0ldY = 230 Then y := 190;
SetFillstyle(1,15); Bar(x-10,y-5,490,3+7);
SetFillStyle(1,9); Bar(x-10,01dY-5,490,01dY+7);
SetFillstyle(1,15);
If Index = 4 Then
Begin
OutTxt (380,230, 1,4, READY (Y/N)');
Set.Color(3);
End;
WriteData;
End;
80 : Begin

01dY :=y; y ==y + 30;



Index :=Index + 1;

If Index = 4 Then y := 230;

If Index = 5 Then Index := 13

If 01dY = 230 Then y := 1303

SetFillStyle(1,15); Bar(x-10,y-5,490,y+7);
SetFillstyle(1,9); Bar(x-10,01dY-5,430,01dY+7);
SetFillStyle(1,15);

If Index = 4 Then

Begin

OutTxt (385,230,1,4,” READY (Y/N)');

SetColor(3);.
End;
WriteData;
End;
End;
End;

If Ch = #32 Then
case Index Of
1 : Begin
SetFillStyle(1,Bacg); Bar(x-10,y-5,490,y+7);
CurX := 390; CurY := 130;
InputName; Datal := Sentence;
Filename := Datal + ’.img’;
End;
2 : Begin
Repeat
SetFillStyle(1,Bacg); Bar(x-10,y-5,490,3+7);
CurX := 3903 CurY := 160; InputNum;
Data2 := Num; Val(Data2,Range,Code);
Until ((Range > 0) And (Range ¢ 101));

Data2 := Data2 + ’ nmm.’;



End;

3 : Begin

Repeat

SetFillstyle(1i,Bacg); Bar(x-10,y-5,490,y+7);

CurX := 390; CurY := 190; InputNums

Data3 := Num; Val(Data3,Resol,Code);

Until (Resol

18) Or (Resol

n

100} Or (Resol

]

(Resol

500} Or (Resol

1000);

(Resol

Data3 := Data3 + ’ HMic';

End;

4 : Begin

SetFillStyle(1,15); Bar(x-10,y-5,490,¥5+7);

OutTxt(380,230,1,4,” Y SN T

OutTxt (380,230,1,0,” es Or o ");

Repeat

Ch

If (UpCase(Ch) = ’Y’) And (Datal <> ’”) And

:= Readkey:;

(Data2 <> ") And (Data3 <> '’) Then

Begin

Frame3(251,91,599,419,9);

SubTit(260,110,590,240,50,’Scan’};
OutTxt (275,130,1,14,’Filenane ")
OutTextXY(275, 150, ’Range M)
OutTextXY(275, 170, ’Resolution :');
Out TextXY(275, 130, ’Start Time :");
OutTextXY(275,210,’End Time :');

GetTime(Hr1,Minl,Seci,Sec1001);

20) Or (Resol

200) Or (Resol

u

40) Or

250) Or

Str(Hr1,HrStr); Str(Mini,MinStr); Str(Secl,SecStr);

outTxt (390,130,1,15,Filenane) s

outTextXY(390, 150, Data2); OutTextXY(390,170,Data3);



OutTextXY(390,190,HrStr+’:’+MinStr+’:'+SecStr);

SubTit (264,265,590, 395,100, 'Processing’);

OutTextXY(275, 285, ’0% 50% 100%”);

SetFillStyle(i,1); Bar(275,300,575,320);
outTxt (355,340,1,14,°’Y : *);
OutTxt (385,340,1,15,707);
OutTxt (285,340,1,14,”X : ");
OutTxt (430,340,1,14,’Data :7);
B:=1; Y:=0; R:=8; S:=12;
Case Resol Of
10 : Begin D := 100 #* Range; NN := 1; End;

20 : Begin D := 50 % Range; NN := 2; End;

40 : Begin D t= 25 % Range; NN := 4; Ends
.100 : Begin D := 10 % Range; NN := 10; End;
200 : Begin D := 5 % Range; NN := 20; End;
250 : Begin D := 4 % Range; NN := 25; End;
500 : Begin D := 2 % Ranges; NN := 50; End;
1000 : Begin D := 1 *.Range; NN := 100; End;

End;
Assign(Fi,Filename};
Rewrite(Fi);
Datal01:=D+13

* Write(Fi,Dataf0l);
For I :=1 To D Do
Begin

Step == I # (300/D); Processed := Trunc(Step);

SetFillstyle(1,11);

Bar(275, 300,275+Processed, 320);

CC:=0;

If 0dd(I) Then

Begin



Gi=1; W:=4; B:=B-1;

G:=5; W:=8; B:=B+1;
End;
AtoDs
For J := 1 To D Do
Begin
If KeyPressed Then
Begin
Size := ImageSizg(ZZﬂ,190,440,280);
GetMem(PtrT, Size);
GetImage(220,190,440,280,PtT");
Framel(220, 190, 440, 280,4) ;
Out.TextXY (250,210, ' Interrupt By User’);
Out TextXY(240,240,'Cancel Process ? (Y/N)’);
Repeat ‘
Ch := Readkey;
If UpCase(Ch) = ’Y’ Then
Begin
PutImage(220,1380,Ptr",0);
Freeem(Ptr, ImageSize(220,190,440,280));
I := D; Cancel := True;
End;
If UpCase(Ch) = ’N’ Then
Begin
Work := False;
PutInage(220,180,Ptr",0);
FreeNem(Ptr, ImageSize (220,190, 440,280));

End;



' Until (UpCase(Ch) = 'Y’) Or (UpCase(Ch) = 'N");
End;
If Cancel = False Then
Beginh
PortLPCC11 := $80;
StMotor(G,¥W);
AtoD;
End;
End;
If Cancel = False Then
Begin
StMotor(R,S);
Y:=¥+41;
Str(y,strY);
SetFillStyle(1,9); Bar(380,330,420,2350);
OutTextXY(385,340,5trY);
End;
End;
If Cancel = False Then
Begin
R:=13;5:=16;
GetTime (Hr2,Min2,Sec2,Seci002);
Str(dr2,HrStr); Str(Min2,XinStr); Str(Sec2,SecStr);
outTxt (390,210,1,15,HrStr+’:”+¥inStr+’ 2’ +SecStr) 5
OutTxt (285,365,1,14, ’Finished Get Data. Please, Wait !’);
For I-:=1 To D Do
Begin

StMotor(R,S);

End;
Bar(270, 355,585,375);



OutTextXY(275, 365, *Conpleted ! Press Any Key To Mainmenu.

Write(Fi,Resol);
Port [PA1l := $00;
' Close(Fi); Work := True;
Ch := Readkey; Ch := 'Y’; Delay(500);
End;
End;
If Cancel = True Then
Begin
Port [PA1]l := $00:
OutTxt (295,365, 1, 14, "Cancel Processing ! 7);
Ch := Readkey; Ch := ’f’; Work := True;
End;
If (UpCase(Ch) = 'N’) Then
Begin
SetFillStyle(1,15); Bar(x-10,y-5,480,y+7);
OutTxt (385,230,1,4,’ READY (Y/N)’);
End;

Until ((UpCase(Ch) = 'Y’} And (Datal <> ’’) And (Data2 <> ’")

aAnd (Data3 <> ’’)) Or (UpCase(Ch) = ’N’);
End;

End; (End Of Cased}

If Work = True Then Ch := #27;

If Ch = %27 Then

Begin

RestoreScreen(251,91);
FreeMem(Pt, ImageSize(251,91,599,419));

_End;

Until Ch = #27;
End;

”)



{ekikbkebk End of Scan ki)
ekl Get Image kdobiobkk)

Procedure Get_Image; )

Var Path,PathFile,IngFile : String;
x,y,i,j,h,oldY,Index,oldIndex,Created,uaxColor : Integer;
Data : Stringl[81; DirInfo : SearchRec;

Filenrame : StringC12]; YAxis,Level,ImgSize : Integer;

Fi : File; Point : Pointer;

Square : Array[1..41 Of PointType;

Img : Array[1..361] Of Word; Height : Longint;
Datal,Dataz,Datas,MethodStr,MouseX,ﬁouseY : Stringl31;
Max,Min,MaxDiv,Header,01d¥in,Resol : ¥Word;
x11,y11,x22,522,Color, YPlot,Method, YouX, YouY,Long : Integer;
Mouse : MouseType; Mix,Red,Green,Blue : Byte; Divider : Real;

Pos_HdouseX,Pos_HouseY,LongStr,HeightStr,ResolStr : String;

{§F+}
Function DetectSvga : Integer;
Begin
DetectSvga := 3;
End;
{$F-}

Procedure OpengraphSVGA;
Var Gd,Gm : Integer;
Driver,ErrCode : Integer;
Begin.
Driver := InstallUserDriver(’Svga256’,8DetectSvga);

If GraphResult <> GrOk Then



Begin
Writeln('Error installing TestDriver’);
Halt(1);

End;

Gd := Detect; Initgraph(Gd,Gm,’");

ErrCode := GraphResult;

If ErrCode <> GrOk Then

Begimw
Writeln(’Error during Init: ', ErrCode);
Halt(1};

End;

End;:

Procedure ¥riteDatal;
Begin
SetColor(3);
If Path <> '’ Then
Begin
Out.TextXY(385,130,Path);
End;
If (p <> 0) Then
Begin
If Filename <> '’ Then OutTextXY(385,160,Filename);
If MethodStr <> '’ Then OutTextXY(385,190,HethodStr);
End;
End;t

Procedure WriteData2;
Begin
SetColor(3);

If (p <> 0) Then



Begin
If Datal <> '’ Then OutTextXY(440,130,Datal);
If Data2 <> '? Then OutTextXY(440,160,Data2};
If Data3 <> '’ Then OutTextXY(440,190,Data3);
End; .
End;

Procedure Cancel;
Begin
If KeyPressed Then
Begin

Size := ImageSize(270,220,500,310};

GetMem(Point,Size);

GetImage(270,220,500,310,Point™);

If Method = 1 Then

Begin
Framel1(270,220,500,310,12);
SetColor(15);

End

Else

Begin
Frame1(270,220,500,310,227);
SetColor(245);

End;

OutTextXY(310,240,’Interrupt By User’);

OutTextXY (295,270, ’Cancel Process 7 (Y/N)');

Repeat
Ch := Readkey;
If UpCase(Ch) = ’Y’ Then
Begin

PutImage(270,220,Point",0);



FreeNem(Point , InageSize(270, 220,500,310} ;
J := h-1; Created := 13
If Method = 1 Then
OutTxt (40,550,1, 14, 'Processing Abort By User.’)
Else OutTxt (40,525,1,190, ’Processing Abort By User.’);
Delay(500);
End;
If UpCase(Ch) = ’N’ Then
Begin:
PutImage(270,220,Point",0);
FreeMen(Point, ImageSize(270,220,500,310));
SetFillStyle(1,0);
Case Method Of
1 : SetColor(1l);
2 .: SetColor(o);
End;
End;
Until (UpCase(Ch} = ’Y’) Or (UpCase(Ch) = ’N’};
End;
End s

Procedure Creat0dd;
Begin
If Img{il = 0 Then Img(il := Hin;
Squaref1].x := (i-1)¥ImgSize+(j*¥ImgSize);
Squarefil.y := ((j+YAxis)*ImgSize)-((Imgli~11-Min) Div MaxDiv);
Squaref2].x := (i-1)¥ImgSize+(j*ImgSize);
Squarelf2].y := ((j+YAxis)*ImgSize);
Squaref31.x := i¥ImgSize+(Jj¥ImgSize);

Square[31.y := ((j+YAxis)*ImgSize);

Square[4].x := i¥ImgSize+(j¥ImgSize);



Squarefd4]l.y := ((j+YAxis)*ImgSize)-((ImgLil-Min) Div MaxDiv};
FillPoly(4,Square);

End;

Procedure CreatEven; -
Begin
If Imglil = O Then Imgfil := Min;
Squarel11.x := (h-i)#ImgSize+(j¥ImgSize);
Squarel1l.y := ((j+YAxis)*ImgSize)-((Img[i-11-Min) Div NaxDiv);
Squarel21.x := (h-i)*ImgSize+(j*ImgSize);
Squaref2].y := ((j+YAxis)*ImgSize);

Squaref31.x := ((h-1)-1)%ImgSize+(j*ImgSize);

Squarel3l.y := ((j+YAxis)*ImgSize);

Squarel41.x := ((h-1)-1)*IngSize+(j*IngSize);

Squarel4l.y := ((j+YAxis)*ImgSize)-((Imglil-Min) Div MaxDiv);
FillPoly(4,Square);

End;

Procedure SetDac (Mix,Red,Green,Blue:Byte);
Begin

Port[$3c8] := Mix;

Port[$3c9]1 := Red;

Port[$3c9]1 := Green;

Port($3c9] := Blue;

End;

Procedure MixColor;
Var Red,Green,Blue,i,¥ix : Byte;
Begin
Mix := 240;
For i := 1 To 48 Do Begin {193-240}



SetDac(Mix,63,Round(i%1.3},0);
Dec(Mix) ;)

End;

For i := 49 To 96 Do Begin (145-192)

SetDac(Mix,Round((96-1)%1.34),63,0);
Dec(Nix);

End;

For i := 97 To 144 Do Begin {97-144}

For i :

For i :

SetDac(241,0,0,63);
SetDac(242,0,32,0)3
SetDac(243,63,0,0);
SetDac(244,40,40,40);
SetDac(245,63,63,63);
SetDac(246,32,16,1);
SetDac(247,32,26,20);
SetDac(248,32,0,32);
SetDac(248,0,83,0);
SetDac(0,0,0,0);

End;

{
{
{
{
{
{
{
{
{

SetDac(Mix,0,63,Round((i-97)%1.34));
Dec(Mix);

End;

145 To 132 Do Begin{49-96}

Set.Dac(Mix,0,Round((192-1)%1.34),83);
Dec(Mix);

End;

193 To 240 Do Begin{1-48}

SetDac(Mix,Round((i-193)%1.34),0,63);

Dec(Hix);
End;

Blue }

Green }

Red }

Gray }

¥hite }
Brown }
LigthBrovn }
Violet 1}
Yellow }

Black }



Procedure PlotPixel(xil,yll,xzz,yzz : Integer);
Var dx,dy : Integer;
X,¥,m : Real;
Begin:
dy := y11 - y22;
dx := x11 - x22;
If Abs(dx) >= Abs(dy) Then
Begin:
n = dy/dx;
x = x113 y 3= yi1;
If x11 <= x22 Then
While x <= x22 Do
Begin

PutPixel (Round(x),Round(y),Color});

X =X+ 13

y i=y + ;3
End
Else

While x >= x22 Do
Begin

PutPixel (Round(x),Round(y),Color};

X = Xx-1;
yi=y -8
End
End;
Else
Begin
m := dx/dy;

X := x11; y := yii;
If y11 <= y22 Then
While y <= y22 Do



Begin

PutPixel(Round(x),Round(y),Color);

yi=y 413
X = X + I3
End
Else

Yhile ¥y >= y22 Do
Beginl

PutPixel(Round(x),Round(y),Color);

y i= 5y~ 1;
X =X - o3
End
End;
End;

Procedure PlotLine;

Begin
Color == 11;
PlotPixel(Squarel4].x,Square(4].y,Squarel1].x,Squarel1].y);

End;

Procedure PlotLineColor;
Begin
Divider := (Max-Min) / 240;

(Round((ImgCil-Min) / Divider)) + 1;

Color

If Color > 240 Then Color := 240;

PlotPixel(Square[4].x,Squaré[4].y,Square[1].x,Square[l].y);
End;

Procedure PlotPixelColorOdd;

Begin



Divider := (Max-Min) / 2403
Color := (Round((Img{il-Min} / Divider)) + 1;
If (Color > 240) And (ImgLil > Nax-50) Then Color := 240
PutPixel (29+1,50+j,Color);
End;

Procedure PlotPixelColorEven;
Begin
Divider := (Max-Min) / 240;
Color := (Round((ImgCil-Min) / Divider)) + 1;
If (Color > 240) And (Imglil > Max-50) Then Color := 240
PutPixel(30+h-i,50+j,Color);
End;.

Procedure Plot_Xs
Var Pos_Y,i,J : Integer;
Begin
MousePos(Mouse); Pos_Y := Mouse.Y - 503
Reset (Fi,1); BlockRead(Fi,h,2);
Rectangle(420,50,420+h,200);
MaxDiv := (Max-Min) Div 35;
For j := 1 To h-1 Do
Begin
BlockRead(Fi,Ing,h#2);
If j = Pos_Y Then
Begin
If 0dd(j) Then
Begin
For i := 2 To h Do
Begin.

SetViewPort (420,50,420+h,200,ClipOn);



If Img[il = O Then ImgLil := Nin;

PutPixel(i-1,150-((Imglil-Min) Div MaxDiv),150};

SetColor(150);
If i <) 2 Then
Line(i,150-((Imgfil-Min)} Div XaxDiv),
i-1,150-((Imgli-1]-Min) Div XaxDiv));
End;
SetViewPort (0,0,GetMaxX,GetHax¥Y,ClipOn);
End
Else
Begin
For i := h DownTo 2 Do
Begin
SetViewPort (420,50,420+h,200,C1ipOn);

If Img[i] = 0 Then Img(il := Min;

PutPixel (h-i+1,150-((Imglil-Min) Div HaxDiv),150);

SetColor(150);
If i ¢ h Then
Line(h-i+1,150-((Imglil-Min) Div MaxDiv},
h-i,150-((Imgli-11-Min) Div NaxDiv));
End;
SetviewPort (0,0,GetMaxX, GetMaxY,ClipOn);
End;
End;
End;
SetColor(245);
Close(Fi);

End;

Procedure Plot_Y;

Var Pos_X,i,J,1ii : Integer;



Data_Y : Array[1..3601 Of Vord;
Begin
MousePos(Mouse); Pos_X := Mouse.X - 30; ii
Reset(Fi,1); BlockRead(Fi,h,2);"
Rectangle(420,250,420+h,400);
MaxDiv := (Max-Nin) Div 35;
For j := 1 To h-1 Do
Begin
BlockRead(Fi,Img, h*2);
If 0dd(J) Then
Begin
For i := 2 To h Do
Begin
If i = Pos_X Then
Begin
Data_YLiil := Imglil;
ii = i1+ 13
End;
End;
End
Else
Begin
For i := h DownTo 2 Do
Begin
If i = h+1-Pos_X Then
Begin
Data_Y[iil := Img[il;

ii = i1+ 1;

-



End;
Close(Fi);
For ii := 1 To h-1 Do
Begin
If Data_Y[iil > Max Then Data_Y[iil := Min;
SetviewPort (420, 250,420+h,400,C1lipOn);
PutPixel(ii,150-((Data_Y[iil-Min) Div MaxDiv},150);
SetColor(150);
If (ii ¢> 1) Then
Line(ii,150-((Data_Y[iil-Min) Div MaxDiv],
ii-1,150-((Data_Y[ii-11-Min) Div NaxDiv));
End;
Set.ViewPort (0,0, GetNaxX,GetHaxY,ClipOn);
End;

Begin
SaveScreen(251,591,599,419);
Frame3(251,31,599,419,9);
SubTit(260,110,590,280,130,’Get Image File’);
SubTit.(260,310,590, 380,40, ’Key’);
outTxt(275,330,1,14, [Esc] {Spacebar] 'y;
OutTxt(275,330,1,15,° - Quit - Select’);
OutTxt (275,350,1,14,’CUpl & [Downl ’);;
outTxt(275,350,1,15,° Arrow - Select choice’);
OutTxt (275,130,1,14, 'Path 1)
OutTextXY(275,160,’Filenane :');
OutTextXY(275,190,’Method : )3
outTxt(275,220,1,15,”( 1 - Hono 2 - Color 3 - Shade)’);
X := 390; y := 1305 z := 03 BacG := 15; Index := 13
curX := 390; CurY := 130; Created := 0; MethodStr := '’;
SetFillStyle(1,Bacg};



Bar(x-10,y-5,520,y+7);
SetColor(3);
GetDir(0,Path}; OutTextXY(385,130,Path};
'Repeat
Ch := Readkey;
If Ch = #0 Then
Begin

Ch := Readkey;

Case Ch Of

#72 : Begin

0ldY := y; y :=y - 30;

Index := Index -1;

If Index = 6 Then Index := 3;

If Index = 3 Then y := 190;

1]

SetFillstyle(1,15); Bar(x-10,y-5,520,547);
SetFillStyle(1,9); Bar(x-10,01dY-5,520,01d¥+7);
SetFillstyle(1,15); WriteDatal;
End;
#80 : Begin
01dY := y; y 5=y + 30;
Index := Index + 1;
If Index = 4 Then Index := 1;
If 0ldY = 190 Then y := 1303
SetFillstyle(1,15); Bar(x-10,y-5,520,5+7)3
SetFillstyle(1,9); Bar(x-10,01dY-5,520,01dY+7};
SetFillstyle(1,15); WriteDatal;
End;
End;.
End;
If Ch = #32 Then

Case Index Of



1 : Begin
SetFillstyle(1,Bacg); Bar(x-10,y-5,520,y+7);
CurX := 385; CurY := 130; SetColor(0);
Cursor0n; NoStr := 0; Path := ’’;
Repeat
Ch := Readkey;
If (Ch = #8) And (NoStr <> Q) Then
Begin
CursorOff; CurX := CurX - TextWidth(Ch);
Bar(CurX,CurY+5, CurX+7,CurY-3);
CursorOn; Delete(Path,NoStr,1);
NoStr := NoStr - 1; '
End; |
If (NoStr < 15} And (Ch <> #8) And (Ch <> #13}
And (Ch <> #0) And (Ch <> %27) Then
Begin
Cursor0ff; OutTextXY(CurX,Cur¥-2,Ch);
CurX := CurX + TextWidth(Ch);
CursorOn; Path := Path + Ch;
NoStr := NeStr + 1;
End;
Until Ch = #13;
Cursor0Off; CurX := x; CurY := y; p := 13
End;
2 : Begin
SetFillStyle(1,Bacg); Bar(x-10,y-5,520,y+7);
CurX := 385; CurY := 160;
InpqtName; Data := Sentence;
Filename := Data + ’.img’;
End;

3 : Begin



Repeat
SetFillstyle(1,BacG); Bar(x-10,y-5,520,5+7);
CurX := 3853 CurY := 190; InputNum;
MethodStr := Num; Val(MethodStr,XNethod,Code);
Until (Method > 0) And (Method ¢ 4);
End;
End; {End of Index}
If (Path <> ') And (Filename ¢> ") And (MethodStr ¢ ’")

And (Ch = #13) Them

Begin
If (Path = 'A:\') Or (Path = 'B:\") Or (Path = 'a:\") Or
(Path = "b:\"} Then Delete(Path,3,1);

PathFile :

Path + ’\’ + Filenanme;
FindFirst(PathFile,Archive,DirInfo);
Case DosError 0f
0 : Begin
Max := 0; Min := 3FFFF;
Assign(Fi,Filenanme);
{($1I-}
Reset (Fi, 1)
(31+}
If IOResult <> O Then
Begin
Halt(®);
Writeln(’Error opening image file : ’,Filename);
End;
BlockRead(Fi,Header,2); h := Header;
For j := 1 To h-1 Do
Begin
BlockRead (Fi, Img,h%2);
For i := 1 To h Do



Begin
If ImglCil > Max Then Max := Imglil;
If (Img{il < Min) And (ImgCil <> 0) Then
Begin .
Min := Img[il;
0ldMin := Nin;
End;
If (Imgl{il < Min) And (ImgCil = 0) Then
Min := QldMin; °
End;
End;
BlockRead(Fi,Resol,2); Str(Resol,ResolStr);
Case Resol Of |
16 : Begin
Long := Round((h-1)/100);
Str(Long, LongStr);
End;
20 : Begin
Long := Round((h-11}/50);
Str(Long,LongStr);
End;
40 : Begin
Long := Round((h-1)/25);
Str(Long, LongStr);
End;
100 : Begin
Long := Round((h-1)}/10);
Str(Long, LongStr) s
End;
200 : Begin
Long := Round((h-1)/5};



Str(Long, LongStr);
End;
250 : Begin
Long := Round((h-1)/4);
Str(Long,LongStr);
End;
500 : Begin
Long := Round((h-1)/2};
Str(Long,LongStr);
End;
1000 : Begin
Long := Round(h-1);
Str(Long,LongStr);
End -
Else Begin
Halt(0); Writeln(’Error ! Error !’);
End;
End;
Close(Fi);
Height := 25 % (Max-Hin);
Str(Height,HeightStr);
Reset (Fi, 1)
BlockRead(Fi, Header,2);

If (Method = 1) Or (Method = 2) Then

Begin {¥)
OutTxt (295,250,1,14,’0k ! Please, Wait !’);
Delay(1000);
Frame3(272,115,578,280,3);
OutTxt (275,130,1,14,’0rigin (Y-Axis) :7);
OutTxt (275,160,1,14,’Inage Size (1-3) :');
outTxt (275,190,1,14, ’Level (1-100) s



X := 4405 y := 130;
CurX := 440; CurY := 1305 Index := 1;
SetFillstyle(1,Bacg); Bar(x-10,y-5,520,y+7);
Datal := '’; Data2 := ’'; Data3 := '’;
Repeat.
Ch := Readkey;
If Ch = #0 Then
Begin
Ch := Readkey;
Case Ch Of
$72 : Begin
01dY := y; y :=y - 303

Index := Index -1;

If Index = 0 Then Index := 3;
If Index = 3 Then y := 190;
SetFillstyle(1,15);

Bar(x-10,y-5,520,5+7);
SetFillStyle(1,9);
Bar(x-10,01dY-5,520,01dY+7);
SetFillstyle(1,15); WriteData2;
End;

#80 : Begin
0ldY := y; y :=y + 303
Index := Index + 13
If Index = 4 Then Index := 1;
If 01dY = 190 Thea y := 130;
SetFillStyle(1,15);
Bar(x-10,y-5,520,y+7};
SetFillStyle(1,9);
Bar(x-10,01dY-5,520,01dY+7);
SetFillstyle(1,15); WriteData2;



End;
End; {End 0f Ch!}
End;
If Ch = #32 Then
Case Index Of
1 : Begin
Repeat
SetFillStyle(1,Bacg);
Bar(x-10,y-5,520,y+7);
CurX := 4405 CurY := 130;
InputNum; Datal := Num;
Val(Datal,YAxis,Code);
Until (YAxis > 0) And (YAxis < 201);
End;
2 : Begin
Repeat
SetFillStyle(1,BacG);
Bar(x-10,y-5,520,y47};
CurX := 440; CurY := 160;
InputNums; Data2 := Num;
Val(Data2,IrgSize,Code);
Until (ImgSize > 0) And (ImgSize < 4);
End;
3 : Begin
Repeat.
SetFillStyle(1,BacG);
Bar(x-10,y-5,520,5+7) 3
CurX := 4403 CurY := 190;
InputNum; Datald := Num;
Val(Data3,Level,Code);

Until (Level > 0) And (Level ¢ 101};



" End;
End; {End Of Index}
If (Datal <> ") And (Data2 <> ’") And (Data3d <> ’’) Then
Begin
MaxDiv := (Max-Min) Div Level;
Created := 2;
OutTxt (295,220,1, 14, 'Loading ! Loading ! Loading !’);
Delay(600);.
Closegraph; OpengraphSVGA;
Case Method Of
1 : Begin
SetFillstyle(1,0); SetColor(il);
For j :=1To ﬁ-l Do
Begin
BlockRead(Fi, Ing, h%2);
MoveTo(j*ImgSize, (j+YAxis)#ImgSize);
Cancel; ?
If (0dd(j)) And (Created = 2) Then
Begint
For i := 2 To h Do Creat0dd;
End Else
If Created = 2 Then
Begin '
For i := h DownTo 2 Do CreatEven;
End;
End;
Close(Fi);
Out.Txt (20,490,1,10, 'Resolution -
Out.TextXY(20,510,’Size Of Image -’);
OutTextXY(20,530, "Height Of Image -’);

OutTxt (170,480,1,14,ResolStr+’ Microns.’);



OutTextXY(170,510,LongStr+’ % '+LongStr+’ mm.’);
OutTextXY(170, séo,}{eightstn’ Microns.');
OutTextXY(10,560, ’Press any key to goto Nainmenu
Ch := Readkey; Ch := #27;
Closegraph; Delay(200); Opengraph;
End;
2 : Begin
SetFillStyle(1,0); SetColor(Color);
MixColor;
For j := 1 To h-1 Do
Begin
SetColor(0);
BlockRead(Fi, Ing,h*2);
MoveTo(j*IngSize, (j+YAxis)*ImgSize);
Cancel;
If (0dd(j)) And (Created = 2) Then
Begin
For i := 2 To h Do
Begin
Creat0dd;
PlotLineColor;
End;
End Else
If Created = 2 Then
Begin
For i := h DownTo 2 Do
Begin
CreatEven;
PlotLineColor;
End;
End;

1y;



End;
Close(Fi);
For i := 1 To 240 Do
Begin
SetFillstyle(1,1); Bar(i%3,550, (i%¥3)49,570);
End;
SetFillstyle(1,0); SetColor(150);

OutTextXY(3,585, 'Min ----—- -- ' "
QutTextXY(363,585, ' ———memmmme e —— —-=> Max’);
OutTxt (20,470,1,150, "Resolution -

OutTextXY(20, 490, ’Size Of Image -’);
OutTextXY(ZO,S}O,’Height 0f Image -’);
OutTxt (170, 470,1, 190, ResolStr+’ Microns.');
OutTextXY(170,490,LongStr+’ % '+LongStr+’ mm.’);
OutTextXY(170,510,HeightStr+’ Yicroms.’);
OutTextXY (20,535, ’Press any key to goto Mainmenu !’);
Ch := Readkey; Ch := £27;
Closegraph; Delay(200); Opengraph;
End;
End; {End Of Method}
End; (¥}
Until Ch = #27;
End Else
Begin
Created := 2;
OutTxt (295,250,1,14,’Loading ! Loading ! Loading !’);
Delay(600); Closegraph; OpengraphSVGA;
If h > 361 Then
Begin
Closegraph; Delay(200);

Writeln('FileSize too large ! Can’#39’t execute.’);



Halt;
End;
If InstallMouse = False Then
Begin
Closegraph; Delay(200);
Writeln(’Mouse not install ! ’);
Halts.
End
Else
Begin
SetFillStyle(1,0); Bart0,0,GetMaxX,GetNaxY);
Set.Color(245); Rectangle(535, 420,770,500) ;
Rectangle(420,420,515,500); Bar(430,408,462,425);
Bar(545,408,575,425); MixColor;
For i := 1 To 240 Do
Begin .
SetFillStyle(1,i); Bar(i%3,550, (i%3)+9,570);
End;
SetColor(245); Rectangle(9,29,401,541);
SetColor(150);
outTextXY(450, 35, ’Data On X-Axis’);
OutTextXY (450,235, 'Data On Y-Axis’);
OutTextXY(550,417, 'Key’'); OutTextXY(435,417,’Pos’);
OutTextXY(440,440,'% : ’); OutTextXY(440,470,°Y : )3

OutTextXY (3,585, Min —~——=cmmemmmmme e

OutTextXY(363,585, - -
OutTextXY(555,440, 'Right Bottom - '3;;
OutTextXY(555,470, 'Left Bottom - ’);
OutTextXY(50,430, ’Resolut ion - "
OutTextXY(50,450,’Sizé'of Image - ");

OutTextXY(50,470, "Height Of Image - ");



Set.Color(180) 3
Out.TextXY(555, 440,° Plot Data’);
OutTextXY(555,47d;’ Move Mouse’);
Out.TextXY(200,430,ResolStr+’ Microns.’);
QutTextXY (200, 450,LongStr+’ * ’'+LongSir+’ mm.’);
Out TextXY(200,470,HeightStr+’ Nicrons.’);
Bar(30,490,380,530);
OutTextXY(70,505, ’Click RightButtom Here To Escape 23);
For j := 1 To h-1 Do
Begin
BlockRead (Fi, Img,h#2);
If 0dd(j) Then
Begin
For i := 2 To h Do PlotPixelColorodd;
End
Else
Begin
For i := h DownTo 2 Do PlotPixelColorEven;
End;
End;
Close(Fi);
InitMouselC; MouseShowiC;
ActiveArea(15, 35,395,535);
Repeat
If RButtonPress And InArea(31,51,31+h-2,51+h-2) Then
Begin
Repeat Until AllButtonRelease;
Plot_X; Plot_Y;
MouX := Mouse.X-30; MouY := Mouse.Y-50;
Str(MouX,Pos_MouseX); Str(MouY,Pos_MouseY);

SetColor(190);



OutTextXY (470,440, Pos_MouseX) ;
OutTextXY(470,470,Pos_MouseY);
SetColor(2453);
Repeat
SetNousePos (Mouse. X, House.Y);
Until LButtonPress;
Repeat Until AllButtonRelease;
SetFillstyle(1,0);
Bar(420,50,420+h,200); Bar(420,250,420+h,400);
Bar(469, 435,510,480} ;
End;
Until RButtonPress And InArea(30,430,380,530);
Delay(200); Ch := #27;
MouseHidelC; Closegraph; Delay(200); Opengraph;
End;
End;
End; {End Of 0}
3 : Begin
OutTxt (295,250,1, 14, 'Path Not Found ! Try Again.’);
Ch := Readkey;
SetFillstyle(1,9); Bar(290,245,510,260);
End;
2,18 : Begin
QutTxt (295,250,1, 14, 'File Not Found ! Try Again.’);
Ch := Readkey;
SetFillstyle(1,9); Bar(290,245,510,260);
End;
Else Begin
OutTxt (295,250,1,14, Error ! Error ! Error !');
Ch := Readkey;.
SetFillstyle(1,9); Bar(290,245,510,260);



End;
End;
End;
If Ch = #27 Then
Case Created Of
0 : Begin
Rest.oreScreen(251,91);
FreeMem(Pt, ImageSize(251,91,599,419));
End;
1,2 : Begin
Titlel; Date;
RestoreScreen(251,91);
FreeMem(Pt, ImageSize(251,91,599,419));
i=1; x := 755 y := 1505 ForG := 15; BacG := 3;
SetFillstyle(1,BacG); Bar(65,195,190,210);
For i := 1 To MaxMenu Do
Begin
Ct1Text(x,y,ForG,BacG,Item(il); y =y + 50;
End;
End;
End;
Until Ch = #27;
X = 755 y == 200;

End;

Ckkkpkickktk End of Get Image siklkkek}

kbbbt Control Stepping Mofor skkkdekierk}

Procedure CtMotor;

Var Step : Integer;



StepStr : String;

Procedure Cw200Step;
Var n : Integer;
Begin,
For n := 1 To Step Do
Begin
Port[PA1]1 := Data_Out{CvIndexl;
Delay(5); Inc(CuIndex);
If Cwlndex > 4 Then Cwlndex := 1;
End;

Ends

Procedure Ccw200Step;
Var n : Integer;
Begin,
For n := 1 To Step Do
Begin
Port[PA1l := Data_Out[CcwIndexl;
Delay(5); Inc(CcwIndex)s
If CcwIndex > 8 Then Cewlndex := 5;
End; |
End;

Procedure YCw200Step;
Var n : Integer;
Begin
For n := 1 To Step Do
Begin
Port[PA1]l := Data_Out[YcwIndexl;

Delay(5); Inc(YcwIndex);



If YewIndex > 12 Then YcwIndex := 83
End;
End;

Procedure YCcw200Step;
Var n : Integer;
Begin
For n := 1 To Step Do
Begin
Port[PA1] := Data_Out(YccwIndexl;
Delay(5); Inc(YcewIndex);
If YecwIndex > 16 Then YecwIndex := 133
End;

End;

Procedure Buttom(xi,y1,x2,y2 ¢ Integer; ¥sg : String);

Begin

SetFillStyle(1,9); Bar(x1,y1,X2+47,52+7);

SetFillstyle(1,0); Bar(x1+7,y1+7,x2+7,52+7};

SetFillstyle(1,7}; Bar(xi,y1,x2,52);
OutTextXY(x1+5,y145,Ms¢8);

End;

Procedure Ups Begin Buttom(380,130,420,150,’ Up’); End;

Procedure Left; Begin Buttom(330,165,370,185,'Left’); End;

Procedure Right; Begin Buttom(430,165,480,185, 'Right’); End;

Procedure Down; Begin Buttom(380,200,420,220,’Down '); End;

Procedure ButtomPress(x1,y1,x2,y2 : Integer; Msg : String);

Begin

SetColor(15);



SetFillstyle(1,9); Bar(x1-5,y1-7,x247,¥247);
SetFillstyle(1,7); Bar(x1l,y1,x2,52);
OoutTextXY(x1+5,y1+5,8s¢); Delay(500);

End;

Procedure UpPr; Begin ButtomPress(385,135,425,155,” Up’); Up;

Procedure LtPr; Begin ButtomPress(335,170,375,190, Left’); Left;

Procedure RtPr; Begin ButtomPress(435,170,485,190, ’Right’);Right;

Procedure DnPr; Begin ButtomPress(385,205,425,225, ’Down’); Down;

Begin
SaveScreen(251,91,599,418);
Frame3(251,91,599,419,91;
SubTit (260,110,590,270,195, ’Control Stepping Motor”);
Ups Down; Lefts Right; SubTit(260,310,580,400,40,'Key’);
outTxt (275,330,1,14, *CArTow Keyl”)s
outTxt (275, 330,1,15,’ - Control Motor’);
outTxt (275,350,1,14, CEsc1’);
outTxt (275,350,1,15,° - End and Clear data’);
outTxt (275,370,1,14,’C(S Or sl -");
outTxt (360,370,1,15,” Change Step’};
OutTxt (290,250,1,14,’Step - ’);
OoutTxt (410,250,1,14,7 (200,400 Or 600 Only)’);
SetFillStyle(1,15); Bar(345,245,390,258);
Step := 400; Str(Step,StepStr);
outTxt (355,250,1,0,8tepStr); SetColor(15);
Port.[PCC1] := $80; Mode := 03
Repeat
Ch := Readkey;
If Ch = #0 Then

Begin

End;
End;
End;

End;



Ch := Readﬁey;
Case Ch Of
#75 : Begin
LtPr;
If Mode <> 1 Then
Begin
Mode :=1; CwIndex. := 1;
End;
Cw200Step;
End;
#77 : Begin
RtPr;
If Mode <> 2 Then
Begin
Mode := 2; Ccwlndex := 5;
End;
Ccw200Step;
End;
#72 : Begin
UpPr;
If Mode <> 3 Then
Begin
Node := 3; YecwIndex := 93
End;
YCw200St.ep;
End;
#80 : Begin
DnPrs
If Mode <> 4 Then

Begin

e
i
—
w
we

¥ode := 4; YecwIndex



" End;
YCcw200St.ep;
End;
End;
End;
If UpCase(Ch) = 'S’ Then
Begin
Repeat '
SetFillsStyle(1,15);
Bar(345,245,390,258); CurX := 355; CurY := 250;
InputNum; StepStr := Num; Val(StepStr,Step,Code);
Until (Step = 200) Or (Step = 400} Or (Step = 600);
End; |
Until Ch = #27;
Port[PA1]l := 300;
RestoreScreen(251,91);
FreeMem(Pt, ImageSize(251,91,599,419));
End;

{#kpitieririk End of CtMotor skiekiekikiokkk)
{hlokleiekdokdobior Information sdekdoiiokiorior }

Procedure Information;

Var U : Integer;

Begin

Titlel; U := 03

Frame0(35,60,600,420,9);

SubTit (50, 90,590,260,250, "LASER SURFACE SCANNING SYSTEK’);
OutTxt(110,110,1,15, The application of laser is utilized in serveral aspects.’);

OutTextXY(70, 130, ’This research presents surface image processing by using LASER ’);



OutTextXY(TO,lso,’apﬁlication. The device, Laser Displacement Sensor (LDS), can’);
OutTextXY(70,170, ’detect depth of material surface and collect data by scanning’);
OutTextXY(70, 180, ’through interfacing circuit to Microcomputer for processing the’);
QutTextXY(70,210, inage of the object surface by using Turbo Pascal programming. ’);
© QutTextXY(70,230, ’This result can process image in certain in a level.”);
SubTit(50,275,310,320,45,’Key’); :
OutTxt(70,290,1,14,’[Escl’);
outTxt(70,290,1,15,° - To Goto Nainmenu.’);
Repeat
Ch := Readkey;
If (Ch = #27) Then
Begin

Titlel; Described; Date; Key;

X = 755 y := 150; ForG := 15; BacG := 3;

SetFillstyle(1,BacG); Bar(65,295,190,310);

For i := 1 To MaxMenu Do

Begin
Ct1Text (x,y,Forg,Bacg,Itenfil); §y := y + 50;
End;
End;
Until (Ch = #27);

End;
Ceekkekobkk End of Information ddekdokkkikikick}

Ukl QUIt Jokboblokiobiobiohk }

Procedure Quit;
Begin,
SaveScreen(240,200,440,280);

Framel(240,200,440,280,4);



OutTxt (278,220,1,15,” EXIT PROGRAN ");
OutTxt (260,240,1,15,’Are You Sure ? (Y/N) )3
Repeat
Ch := Readkey;
If UpCase(Ch) = ¥’ Then
Begin
Check := True; Exit;
End;
If UpCase(Ch) = 'N’ Then
Begin
RestoreScreen(240,200);
FreeMem(Pt, ImageSize(240,200,440,280));
iz:=5;
End: -
Until (UpCase(Ch) = ’Y’) Or (UpCase(Ch) = °N’);

End;

Ulrekketobiokobk End of Quit skiebkekiopioriokiork)}

(kbbb NA TNk ksb ok kopioriob kot dok ok }

Begin

ClrScr; Opengraph;

Title; Titlel; Dates;

Check := False; Index := 1; Describel; Key;

X = T5; y *= 1505 z := 0; ForG := 15; BacG := 3;
SetFillstyle(1,Bacg); Bar(x-10,y-5,190,y+10);
For i := 1 To MaxMenu Do

Begin
Ct1Text (x,y,Forg,Bacg, Itenlil); y := y + 503

Ends



Repeat
Forg := 15; BacG := 3;
A := PopUp(x,y,ForG,BacG,Iten);
Case A Of
0 : Quit;
1 : Scan;
2 : Get_Image;
3 : CtMotor;

4 : Information;

Until Check = True; Delay(500);

Closegraph; Delay(500); .
Writeln('CopyRight (c) Applied Physics EMIT’#39°L 1993-1994. ’);
Writeln(’Thanks !! See You Again. ")3

End.
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Thank you for choosing a Keyence LB series laser displacement
Sensor.

KEYENCE has developed Hi-Tech Sensors incorporating up-to-
the-minute technology to meet our customers’ needs for factory
automation. We have gained an excellent reputation as a leading
manufacturer of industrial sensors, for both our advanced tech-
nology and years of experience.

Our careful quality management, strict inspection, and complele
after-sales service have resulted in high customer satisfaction
and great confidence in our products.

Please read this manual thoroughly to ensure correct operation
and to derive maximum benefit from this device.

Features

4 Extremely wide measurement range:
60 mm to 140 mm: LB-70
30 mm to 50 mm: LB-72
4 High response speed of
0.7 ms (700 Hz): LB-70
0.15 ms (3 kHz): LB-72
4 High resolution of
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10 pm: LB-70 (Object: white paper at a distance of 100 mm, at 500 ms)

2 pm: LB-72 (Object: while paper at a distance of 40 mm, at 60 ms)

¢ Zero point adjustment in the full measurement range
60 mm to 140 mm: LB-70
30 mm to 50 mm: LB-72

4 Compact body can be attached with DIN rail

4 Highly flexible reinforced cables (LB-11)
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SAFETY

The laser displacement sensor LB seiies is classified as a Class
IITb laser product, and is identified as such by the warning
logotype shown in the figure below, which also shows other
warning labels affixed to the covers. If the operator stares direct-
ly into the beam, damage can be caused to the operator’s eyes.

Drawings
LB-70/1.B-11
AVOID EXPOSURE AVOID EXPOSURE
LASER RADIATION IS EMPTED LASER RADIATIOR IS EMITTED »
NDHTHISAPERIUHE

FROM THIS APEATURE

SIBLE UR R RADATION VO
DINECT EXFOSURE 10 BEAM
SEMICONDUCTOR LASER 700mm 71 RS
MAXIHUI OLY

w3 —— ey
INVISIBLELASER RADIA. /N AVOID
DIRECT EXPOSURE 10 BEAM
. SEMICONDUCTOR { ASER 7880m

MAXIMUM 0U| PUT ImW Im
PULSE DURATION T0uS PULSE QURATION 70;:8
CLASS [l LASER PRODUCT ' CLASS Hihy LMEH PRODUCY

DANGER -Jnvisibte 1aser ragtation
wlien ugen
AVO10 DIRECT EXPOSURE T0 BEAM

LB-72.B-12
AVOID EXPOSURE AVOID EXPOSURE
- TR e UASER RADUATIONISENTTED gy

FROM THIS APERTURE

FROM THIS APERTURE

- INVISTOUE LASER RAQIATION AVOI0 INVISIBLE LASER RADIATION AVOID
BIRECY EXPOSURE 10 8EARY DIRECT EXPOSURE 10 BEAM 5
= ASER 780 SEMICONDUCTOR LASER 780nm X
7 “'%.'”%’"5435‘ W MAXITAUB SUTPYT 3mW
PULSE URATION 150 FULSE DURATION 15,5
ELASE b LASER rODUCT CLASS Tith LASER PRODUCT

DANGER -tavisitte taser raiation
when agun
AVOID DIRECT EXPOSURF TO REAM

Safety precautions:

The I.B series uses a semiconductor laser of 780nm wavelength

as its light source. It is activated in a pulse form and the peak

power of this laser from the aperture is 3mW max (LB-70),

1.5mW max (1.B-72).

The laser beam will not cause any sort of damage to the

aperator’s skin. There is no danger in exposing arms or hands to

the laser beam. The only possible health hazard is exposure of
the eyes to the laser beam. Damage to the eyes can occur if the
operator stares directly into the laser beam.

Following the safety precautions below will assure safety for the

operator:

1. Do not stare directly into the laser beam.

2. Exercise caution when delecting extremely reflective parts.

Do not stare into the reflected laser light.

. Observe all warning labels.

4. CAUTION: Use of controls or adjustments or performance of
procedures other than those specified herein may result in
hazardous radiation exposure.

5. Do not attempt to open the unit for repair. A defective unit
has to be retumed to the manufacturer for repair.

6. All laser products must conform to the requirements of 21
CFR Subchapter J. This federal regulation is administered by
the Center for Devices and Radiological Health (CDRH)
under the Food and Drug Administration.

7. It is necessary for the original equipment manufacturers
(OEMs) to certify that the products or system which the
OEMs sell to end users conforms to all pertinent CDRH re-
quirements.

‘>



For further information,.contact: Center for Devices and

Radiological Health
(HFZ-300)
. Rockville, Maryland 20857

| aser safety precautions

1) The LB series is provided with the following safety features.

Make sure these features funclion correctly prior to making

any measurement.

I LASER ONalarm LED
A visible LED that informs you that the laser beam is
being emitted or is about to be emitted at least 3 sec. after
power is provided to the control panel and the sensor
head.

II Delaying laser emission .
The laser emission starts more than 3 seconds after the
LED lights, thus decreasing the possibility of laser ex-
posure.

IIT Laser emitling control remote terminal
A remote terminal for controlling laser emission is
provided on the front of the controller. You can remotely
control laser emission using this terminal.

IV Key power switch
Set to the ON position for supplying power.
You can lock the controller power switch using the sup-
plied key, which can be removed only when set to the
OFF position.

V Laser beam shielding cover
A laser beam shielding cover is supplied. This cover is to
be attached to the laser-beam-emitling side of the sensor
head. If an operator must work in front of the sensor head

*and there is risk to the eyes from the laser beam, be sure
to attach this cover.

.

When the shielding cover Is used:
Attach the shielding cover to the front surface of the light
source lens and secure it using the supplied screw.

Laser beam shielding cover LASER ON alarm LED

Aperture (The above fig. shows the appearance
of the LB-12)

When the shielding cover is not used:
Secure the shielding cover to the screw hole on the rear of the
sensor head vsing the supplied screw.

Laser beam shielding cover LASER ON alarm LED

Aperture (The above fig. shows the appearance
of the LB-12)



2) Warning indicator panel
When using the sensor head, install a warning indicator panel
on which a warning appropriate for Class THb is displayed.
* Install the panel in the vicinity of the measurement location

so that the panel is not exposed to the laser beam.

3) Prevention of laser beam reflection
It is preferable to place a material having high light absorb-
ency and scattering power at the end of the laser beam path.
If a reflective material such as a mirror is placed at the end of
the laser beam path, the laser beam may be reflected into
your eyes.

4) Disassembly of sensor head
Never disassemble the sensor head.
The sensor head is not provided with a function that autemat-
ically stops laser beam emission when the sensor head is dis-
assembled. Therefore, if you should disassemble the sensor
head, you may be exposed to laser beam emission.

5) Warning
Strictly observe the cautions described in this manual, other-
wise you may be subjected Lo risk of laser bean exposure.



PART NAMES

® Sensor head

LB-11 (Wide measuremenl range model)
LB-12 (High resolution model)

LASER ON alarm/ ————

STABILITY LED

Indicator

. Indicates the measurement

range by changing colors.

+ Indicates, by changing
colors, when the light
quantily exceeds or falls
below a specific limit.
(See P4.)

Sensor cable

(length: 2 m)

+ Made of high-tension
copper wire that retains
high flexibility. (LB-11)

Connector

® Controller

LB-70 (Wide measurement range model)

1.B-72 (High resolullon model)

Laser-emlitling
portion

Laser beam shield
cover (Sce P4.)

0-ADJ adjuster

trimmer
» Adjusts the reference

voltage (zero point of the ]

L

rEvence

LB-72

——e

STABILITY

o
o) o
oam
=3

{{ 1\
svm

BLACK
AUTC
WHITE

« Adjusls the inclination of
the output voltage curve.

Sensiltlvity selector
switch
+ In addition to BLACK or
WINTE settings, (here is an
automalic gain circuit that

analog oulput voliage) o -
any point within the
measurement range

SPAN adjuster

trimmer

increases the sensilivity by

0.15ms
2ms
60 ms

OLASERON

. ———STABILITY LED

indicator

» Indi the
range by changing colors.

« Indicates, by changing
colors, when the light
quantity exceeds or falls
below a specific limit.

LASER ON

reducing the effect of the
color and muterial of
objects.

Response speed

selector switch

« Sclects one of three
response speeds:
0.15 ms, 2 ms, and 60 ms (1.3-72).
0.7 ms, 20 ms, and 500 ms (1.B-70).

alarm LED Indicator
(See P4))

I Key power switch
(See P4.)

I/O cable (length: 2 m)

Laser emliiting control remote terminals (See P4.)

{The above fig. shows the appearance of the LB-72.)



CONNECTIONS

Laser emission conirol
remole terminals

o Laser emitting contro!l input

When the yellow and black cables are short-circuited, the laser
beam stops emilting temporally.

Analog output voltage just before the short-circuiting will be
freezed.

This input is used when emitting laser beams altematively to
prevent mutual interference, or when turning off laser beams in
an emergency.

@ Alarm output (N.C.)

Outputs when the light quantity exceeds or falls below a
specified limit.

Red

12 1o 24 VDC power Input
oV

Laser emission control inpul

Alarm oulput (N.C.}

&Aﬂalog vollage oulput
GND

Shiglded wire

Blue

® Laser emitting control remote terminals

When the terminals are short-circuited, the LASER ON LED on

the front panel lights and laser emission starts more than 3 sec.

later. - r

When the terminals are opened, the LASER ON LED on the

front panel goes out and laser emission stops.

* When shipped, a short-circuit bar is inserted between ter-
minals.



INSTALLATION

@ Controliers can be attached on DIN rails. Pull the claw at the
bottom in the direction of the arrow when installing or
removing controllers.

Pull the claw
in the direction
of the arrow.

Fastoning ring @ LB-70
Turn the fastening ring to connect the
= connectors. Turning the cable may
cause disconnection.
— LB-72
When attaching the conneclor, gently
- %

press the plug into the receptacle and
rolate the plug right and left to locate
the engaging position. Insert the plug
unlil you hear a clicking sound.

When removing the connector, hold the
connection sleeve as shown in the fig.
on the right and pull the connector out
in the direction indicated by the arrow.

@ Confirm the mutual interference area below when using sen-
sor heads side by side.

Mutual interference area

ﬂ“j e
b & ae

: : ! : ;

a b c
LB-70 65 mm 50 mm 90 mm
LB-72 45 mm 20 mm 35 mm

When an object to be measured consists of differently colored
portions or different materials separated by a border line, the
measurement result may vary depending on the installation
direction of the sensor. To minimize deviation of the measure-
ment, install the sensor parallel to the border line as shown in
the fig. below.

X O
>



ADJUSTMENT

@ Securely install the sensor in desired
location, 60 mm to 140 mm (LB-70) or
30 mm to 50 mm (1.B-72) from the ob-
ject. Note that the laser-emitting por-
tion of the sensor is parallel to the
object. When the object is within the
measurement range, the STABILITY
LED indicator turns yellow. When the
object is at the center of the measure-
ment range, about 100 mm (LB-70) or
40 mm (LB-72) away from the sensor,
the STABILITY LED indicator turns
green.

Qutslde the
measurement
range

Within the
moasurgment
range

Oulslde the
measuremsnt
range

@ Put the purple paper (accessory) cor-
rectly below the laser-emitling portion
of the sensor head to fix the location of
the beam spot. Temporarily fix the sen-
sor head at that position.

Laser-emitting y
portion of e Purple paper

sensor head i {accessory)
Beam spo%

3% Put the beam spot area in shadow to make confis-
mation easier.

® After confirming the location of the
beam spot, fold the red filter (acces-
sory) and attach to the sensor head.

S, o— Red liter

Laser-emiting
portion of Purpta paper

sensor hea (accessory)
Beam spo%

@ Confirm (he beam spot on the purple
paper through the red filter. Tighten the

fastening screw of the sensor head.
3 Aller tightening the fastening screw, remove and
keep the purple paper and the red [iler.

® Select the response speed using the
response speed selector switch accord-
ing to the speed of the object.

LB-70
0.7ms -
% 20ms
500 ms |

LB-72

% 0.15 ms -
2ms
60 ms ]

Used to detect objects moving
at high speed in the on-fine

Y . Detecls Aricity
and daflaction of revolving
objecls.

C selting for d ing
and measuring objects

Used when the measurement
musi bo parformed with high
accuracy.

The resolution Is 5 m.
{Measuremant distance: 80 mm
Object: white paper)

® Select the appropriate sensilivity using
the sensitivity selector switch.

BLACK —
AUTO —

WHITE —}-

Optimum for extremely black
objacls.

KEYENCE's original aulo gain
clrcull Instantly senses the gain
lavel varlad In surlace
condltions such as colot,
malenia! and so on for optimum
moasuring sel-up.

Oplimum for extremely white
oblects.



ADJUSTMENT

@ When the object to be detected is displaced from the refer-
ence position, the analog output voltage may deviate from the
zero point. In such a case, the 0-ADJ adjuster can adjust the

zero point.

Zero polnt adjustable

Panel meler | Monitor ouipu

(2000},

E 0-AD4 ’ * u‘ﬁ
. Stand-off /] .
position

@ Confirm the value of the output voltage to see whether the
changes in output voltage are proportional to the displace-
ment of the object. If not, adjust the output vollage by using

the SPAN adjuster.

U

Span adjustable range

......... %

H

Panel meler | Monior cutput

F4oaal,

SPAN Digtance
1870 /A Yen
40 mm | 10mm
Stand-off
position

10

@ Confirm that the analog output voltage is 0 V at the reference
posilion. If not, repeat the above adjustment procedures.



TROUBLESHOOTING

When abnormal operation occurs, first check following, Trouble-shooting points.
If abnormal operation continues afier taking (he steps outlined below, please contact our nearest distributor or the Overseas Division of

Keyence Corporation.

The monitor voltage
fluctuates.

cables and high-tension cables.

Troubles ltem to be checked Countermeasures Reference
. : oo | Install the sensor head in the range where the
] 3 ad insl ' s ? T
The monitor voltage Is the sensor head installed in the correct position STABILITY LED indicator turns yellow or green. P9
does not change. Is the connector of the sensor head tightened (irmly? Firmly attach the connector by completely turning P8
, the [astening ring.
e ) Adjust the posilion and angle of the sensor until the
Does the STABILITY LED indicator turn red? Lo
ocs the S L : STABILITY LED indicator turns yellow or green. P9
Is the voltage in proportion to the displacement Adjust the output voltage using the SPAN dial. P10
The resolution Is not output?
high enough. Is the response speed seleclor swilch sel to 0.7 ms? | Sct the response speed selector switch to SLOW PO
0.15 ms?| when [ast response is not required.
Take countermeasures against external disturbance
Is the sensor affected by external disturbance light? | light so that it does not fall on the lenses of the P17
sensor,
Is the main power voltage at the correct level? Use a stabilized power supply* so that the power ""‘
vollage stays within the allowable range.
Are the lenses of the sensor head clean? Wipe off dirt or dust with a soft cloth. P17
Is (hé sensor affected by noise? Route the wiring of the sensor away from power P17

Is there any vibration on the feeder line?

Reduce vibration near the measurement point as
much as possible.

Is the main power vollage at the correct level?

Use a stabilized power supply* so that the power
voltage stays within the allowable range.

The monltor volta?e
changes drastically
when two sensor heads
are used, e.g. when
measuring thickness.

Is the span range of only one sensor adjusted?

Adjust the span range of both sensors.

3k A stabilized DC power supply (CU series) is available. Contact KEYENCE for details.

11




CHARACTERISTIC DATA: LB-70

Zero point adjustable range

Monitor 5] /
oulpul
4
V)
3 .
2+
y
—t l A ).
O 7
60 80 100 120 140
p .
2 Distance
(mm)
3

Changes In detection span when the

object to be detected is tilted

Span adjustable range

Manilor

oulpul 4.0
(W] "
+30° e
- 720mvV
20" ] T
—_ 2.0
Object: white paper
) v - 0 ) X
80 80 100 120 140
Distance
2.0 {mm}
~4.0

Monitor 5 ]
oulpul
v)
3
2 4/
L :
. . 0 H )
60 80 100 120 140
X
2 Distance
(mm)
3 4
4]
-5
Monlior
output 4.0
(4]
;20 ) ’ J‘ao mv
I 2.0 T
Oblecl: whits paper
—1 1 o . §
60 80 100 120 140
Distance
20 {mm)
4.0

3 Distance between Ihe laser-emitting portion of the sensor head and the object

12

Frequency characteristics
The response speed selector switch Is set {o 0.7 ms.

g ° i
i \\
g -10
g 700Hz (-3dB
£ 20
o
b

-30

10 100 1K
Frequency (Hz)

The response speed selector switch Is set to 20 ms.

= 0 L
g -
i hnt
g 10 !
5 1Mz (-3dg) N\
£ 20 N
[=1
s

.20

1 10 100

Frequency (Hz)

The response speed selector swilch Is set to 500 ms.

-
g ° =
kS T‘b\
é-lo _
: -1
£ -20 0.6Hz (-3dB) {—]
o
: I
-30
0.01 10 100
Fraquency (Hz)




'CHARACTERISTIC DATA: LB-72

Zero polnt adjustable range

Monltor 5§ )
oulput 4
(4]

3

)/

1
i 0 ol I
>
30 35 40 45 50
-1
2 Oistance
{mm)

Span adjusfable range

Changes In detection span when the

object to be detected Is tilted

Monlior
outpul
v

5 1

Monltor ]
output 4
[\
+30° J_50 v
- 30" m
_— 2.0 T
Objact: white paper
' 2 ('] s L
30 35 40 45 50
Distanco
20 (mm)
-4.0 1

30 45 50
Disience
(mm)
Monlior _l
output 40
[}
+ 30"
-30°
2.0
Objac!: white paper
' . 9
ao a5
Distance
2.0 1 (mm)
-4.0 1

3 Distance between the laser-emitling portion of the sensor head and the object

Frequency characteristics
The response speed selector switch is set to 0.15 ms.

P
1] -
L]
s NN
§ -10 N
2 3kHz (-3dB \
g N
E 20
o
s
-30 !
10 1K 10K

Fraquency (Hz)
The response speed selector switch Is set to 2 ms.

=~ 0
o
1 M

-10
5
N 200H2 (-ada)\
£ .20 ™
g

-30

1 100 iK
Fraquency (Hz)

The response speed selector swlich is set to 60 ms.

~ 0
% \HN*T\
B-10 =
™~ -
3 U
£ 20 6Hz (-3dB) sy
o
: L A
-30
001 10 100

Froquency {Hz)
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SPECIFICATIONS: LB-70

Sensor head LB-11
Model Controller LB-70
Stand-off distance*1 100 mm
Measurement range +40 mm :
Laser Semiconductor laser (wavelength: 780 nm) max. 3 mW, CLASS Illb Pulse duration: max. 70 s
Spot diameter*2 1.0 x 2.0 mm
Linearity*5 1.6% of E.S.
Resolution*3 10 pm (500 ms)/40pim (20 ms)/180 pum (0.7 ms)
STABILITY LED indicator LED (3 colors)
Anslog Output voltage*4 —4V10+4V(0.] V/mm)
Outpwt Outpul impedance 100Q
Alaom output NPN open collector: 50 mA (40 V) max. Residual voltage: 1 V max. (N.C.)

Zero point adjusiment range

60 mm (o 140 mm

Span adjustment range 0.1 Vimm#30%
Response speed DC~7001z (at 0.7 ms) -3 dB/DC~18FIz (at 20 ms) -3 dB/DC~0.6Hz (at 500 ms) -3dB
Sensilivity WHITE, BLACK, and AUTO (sclector switch)

Temperature fluctuation*5 Sensor head 0.02% of FS./C
Controller 0.04% of FS./°C
Timing input NPN open collector or non-voltage contact output
Operating illumination*6 4000 Ix max.
Operating temperature 0°Cto +50°C )
Operating humidity 35% to 85%RH (without condensation)
Supply vollage 12 10 24 VDC + 10% Ripple (P-P): 10% max.
Power consumplion 120 mA MAX.
. Sensor head Die cast zinc-based alloy
Material
Controller Polycarbonate
. Sensor head Approx. 180 g (including cable)
Weight Controller Approx. 185 g (including cable)

1 Distance from the surface of the laser-emitting porlion of the sensor head.
*2 The beam spol is visible when the object (while paper) Is placed al a distance of 100 mm from the laser-emilling portion of the sensor head.
*3 The value when the object (while paper) is measured al a distance of 100 mm Irom the laser-emilling portion ol lhe sensor head.
*4 The range can be expanded to "-5 V to +5 V" by using the 0-ADJ and SPAN adjuster trimmars.

*5 F.S. stands for a measurement range of 80 mm.,
*6 Incandescent lamp or fluorescent lamp
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SPECIFICATIONS: LB-72

Model Sensor head LB-12
Controller LB-72
Stand-off distance 40 mm
Measurement range* | +10 mm
Laser Semiconductor laser (wavelength: 780 nm) max. 3 mW, CLASS lIb Pulse duration: max. 15 jis
Spot diameler*2 1.0 mm
Linearity*5S 1% of E.S.
Resolution*3 2 pm (60 ms)/15pm (2 ms)/S50 pm (0,15 ms)
STABILITY LED indicator LED (3 colors)
Analog Oulput voltage*4 —4Vio+4V (0.4 V/imm)
Output Output impedance 10002
Alarm output NPN open collector: 50 mA (40 V) max. Residual voltage: 1 V max. (N.C.)

Zero point adjusiment range

30 mm to S0 mm

Span adjustment range

0.4V/imm130%

Response speed DC~3KHz (at 0.15 ms) -3 dB/DC~200Hz (at 2 ms) -3 dB/DC~6Hz (at 60 ms)
Sensitivily WHITE, BLACK, and AUTO (selector swilch)
X Sensor head 0.04% of ES./°C
Temperature fluctuation*5 Controller 0.03% of ES /'C
Timing input NPN open coliector or non-voltage contact output
Operatinig illumination*6 4000 Ix max.
Operating temperalure 0'Clo +50°C
Operating humidity 35% to 85%RH (without condensation)
Supply voltage 12 10 24 VDC+ 10% Ripple (P-P): 10% max.
Power consumpltion 120 mA MAX.
Material Sensor head Die cast zinc-based alloy !
Controller Polycarbonate
Weight Sensor head Approx. 250 g (including cable)
Controller Approx. 160 g (including cable)

*1 Distance from the surface of the laser-emitting portion of the sensor head.

*2 The beam spol is visible when the object (white paper) is placed at a dislance ol 40 mm from the laser emliting porlion of the sensor head.
*3 The value when the object (white paper) Is measured at a dislance of 40 mm {rom the laser-emiliing portion of the sensor head.
*4 The range can be expanded lo *-5 V o +5 V" by using the 0-ADJ and SPAN adjuster trimmers.

*5 F.S. stands for a measurement range of 20 mm.
*6 Incandescent lamp or fluorescent lamp
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DIMENSIONS

{Unit: mm}
Sensor Controller
LB-11 LB-70
LB-12 liems marked with * are different LB-72 liems marked * are different '
from those of LB-11. from those of LB-70.
{mouring plich) 25 da,
- — hote)
o s/ ]
455 (|
3s 37 1%
LASER ON a t — _‘?!L"*_:gmml__ I l
alarnySTABILITY I 1
LED Indicator ] @—bg

425
Al

59

L 4.5 dia. eable tength 2m
2.45dia ] cd — z
(mounting holo) ] & —3
g 8
by L ¥
8 W) G 5 3 =]
‘ 334 | ¥
a5
@5 120 18
x¥ Stand -off position ey
108 8.5
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HINTS ON CORRECT USE

H Sensor Mounting
When an object to be measured consists of differently colored
portions or different materials separated by a border line, the
measurement result may vary depending on the installation
direction of the sensor. To minimize deviation of the measure-
meant, install the sensor parallel to the border line as shown in
the fig. below. '
» Completely turn the mounling
ring when installing the sensor X &
head. Avoid turning the cable >
when installing or removing the 4 -
sensor; it may cause disconnec-
tion.

M. Object to Be Detected

» Mirror-surfaced objects may not be detected depending on the
direction in which the light beam is reflected from the object.
Carefully adjust the angle of the sensor head to the object.

W Compatibility

The sensor and the controller are calibrated in pairs at the fac-
tory. Be sure to use a sensor and controller having the same
serial number.

N Sensor Cable
Route the wiring of the sensor away from power cables and
high-tension cables, as these may cause the sensor to malfunc-

tion. The maximum cable length is 10 m,
An extension connector cable is available as an option. Contact KEYENCE
for details,

B Atmosphere :

» Always keep the sensor clean so that no matter that can reflect
the light beam (such as water or oil) adheres 1o the sensor.

+ Take countermeasures against extraneous light so that the light
does not fall on the lenses of the sensor.

sk When highly accurate measurement is required, use shiclding covers on the
Sensor.

If extraneous light enters the sensor when no object is present,
use the timing input.

N Power Supply

* All circuits in the sensor head are grounded to the case
through a capacitor. However, noise conveyed through the
power supply line may cause the sensor head to malfunction.
Use a stabilized DC power supply having an insulated trans-
former,
Be sure to ground the frame-grounding terminals and ground
terminals when using switching regulators.
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