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Abstract

The most importaht problem for robotic is how to identify an
bbject. The classical technique for solving this problem uses the
correlation method in order to obtain a maximum correlation
coefficient. For the binary image, the correlation can be
accomplished by Superimpose any object to the reference object. A
2-dimensional correlation takes a very long computation times and
consumes too much memory. The principle research in this thesis
is to reduce the computation time and the memory size in the
object identification process, and it must be implemented on a
microcomputer IBM PC

In this thesis, the edge detection technique is developed
and the Freeman code is used for the detected edge to form a
chain code. Before identifying an object, we first rotate its
principle axis to the principle axis of the reference object. The
object. is identified by using 1-dimentional correlation of the
chain code of any object with the chain code of the reference
object.. By this way, the problem of computation time and memory
size can be solved. We developed, furthermore, a technique of
recognizing the break points on the edge around the object. So,



IlI

the chain code of angle and distance has been formed by these
break points. We found that the quantity of data information is
reduced, in consequence the memory size can be saved and the
computation time will be greatly reduced. This kind of chain code
gives a great advantage because an object can be identified
without rotating its principle axis. The identification of an
object' with occlude parts is shown as an example in the last

section of this thesis.
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Text Fila List Processing Program V4.00C Page : 1
File : COLAT.PAS

Current Date : Tuesday June 28, 1988

Current Time : 2:08 AN

Progranm :
Programmer :

{ RRXRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR KRR RRRR KRR RRRRRRRRRRRRRRRRR X X

x X
* PROGRAM (QBJECTS RECOGNITION *
2 x
* CREATE (MM DD YY ) 8 10 87 *
x X
* VERSION 1.5 A x
x x
* BY  CHANCHAI PISITTIVITHAYANON X
X *

!ll!llt!!ltlllklllll!ll!ltlll!lklk!tltllltlkll!!!!tl!t!llkltl!)

PROGRAM OBJECTS_RECQOGNITION ;

CONST
Esc = #27;
Enter = $300;
GBH = 49;
GBL = 48;
X Max = 256 ;
Y Max = 256 ;

Gray _Max = 255 ;
SizePix = 4;
Tone = 0; { Set Page(0) }

Scal = 80;
TYPE
ArrayPnT = ArrayPoint;
ArrayPoint = record
ArrayP : array [1..Y_Max] of byte;
NextAr : ArrayPnT;
end;
DataPnT = “DataPoint;
DataPoint = record
Datalmage : array (1..X_Max] of ArrayPnT;
NextDa : DataPnT;
end;
FileT = Text;
FileBT = file of byte;

H

NewFileT file of DataPnT;
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FormatL = array-(0..255]) of byte;
Strings0 = String(sol;
CodeT = 0..8;
DataRecT = Record

Datall : byte;

DataJi : byte;

DataCl : CodeT;

end;
Datal = FILE OF DataRecT;
VAR

FileVar : FileT ;
FileName + Strings0;
DataDig : DataPnT;
BinPict : DataPnT;
Results : DataPnT;
Mean_X,Mean_Y,Zeta : Real;

Border 1 brte;
Line X : integer;
Line_ Y + integer;

Posil,PosiJ : integer;

arrayTen  : array [0..Gray_Max] of integer;
ch ¢ char;

HeapTop 1 Integer;

{$1 EGASET.INC }
{$I START1.INC }
{$1 START2.INC )
{$I1 EIGEN.INC }
{$1 DETEDGE.INC}
{$1 SMOOTH. INC }
{$1 ENCODER. INC}
{$1 EDLINE.INC }
{$I ROZA2.INC }
{$1 SETTION.INC}
{$1 MAP2.INC )

procedure Sub_Selat Scene;
begin
gotoXY(1,23); ClrEol;
write(’SCENE :: T:Threshold N:New scene  C:Create P:Print LPT Esc:Menu ');
read(kbd,ch);
while NOT {UnCase(ch) = Esc) do
bagin
case UpCase(ch) of
"N’ & begin
Read_Data_file(Databig);
Display_Scene;
end;
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'’ : CreatePictureOnScreen(Posil,Posil);

"I’ : Displar_Scene;

'P' : EGAPrintScreen;

end; { case )
gotoXY(1,23); ClrEol;
write(’SCENE :: T:Threshold N:Mew sceme C:Create P:Print LPT Esc:Menu ');
read(kbd, ch);

end; { while }
end; { Sub_Selet_Scene }

procedure Sub_Selet Histogram;
begin { Sub_Selet_Histogram }
gotoX¥(1,23); ClrEol;
write('Histogram :: $:Show O:Delete G:Graph EsciMenu '};
read{kbd,ch);
vhile NOT {UpCase{ch) = Esc) do
begin
case UpCase(ch) of
'3* : DisplayHis;
'D’ : begin
DeleteHis;
DeleteScaleHis;
end;
'6' : Command_6raph;
end; { case )
gotoXY(1,23); ClrEol;
write{’Histogram :: S:Show D:Delete 6:Graph Esc:Menu ');
read{kbd,ch);
end; { while }
end; { Sub_Selet Histogram )

procedure Sub_Selet_Window;
begin
gotoX¥(1,23); ClrEol;
write(’WINDOW :: M:Move Z:Zoom C:Cancel zoom D:Delete $:Size Esc:ltenu’);
read(kbd,ch);
while NOT (UpCase(ch) = Esc) do
begin
case UpCase(ch) of '
"M’ : MoveWindow(Posil,Posil);
2’ : begin
ExpressWindow(Posil,PosiJ, true);
CreatePictureOnScreen(Posil,Posil);
end;
'¢' 1 ExpressWindow(Posil,Posil, false);
D’ : DeleteDatalnWindow(Posil,Posil);
'3’ : SetBorderSize{Border);
end;
gotoXY(1,23); Cirfol;



File : COLAT.PAS Page : &

write("WINDOW :: M:Move Z:Zoom C:Cancel zoom D:Delete $:Size Esc:Menu ’);
read(kbd,ch);
end;
end; { Sub_Selet_Window }

procedure Sub_Selet Process;
" begin
gotoXY(1,23); ClrEol; .
write(’PROCESS :: R:Rotation S:Smoothing C:Contour E:Encode Esc:Menu ');
read(kbd, ch);
while NOT (UpCase{ch) = Esc) do
begin
case UpCaselch) of
R’ : Module_Rotate_Object;
'S’ : Smoothing_Binary_Images(Datadig);
¢’ : Contour_Following{DataDig);
'E' : CodeBorx;
end; { case }
gotoXY(1,23}; ClrEol;
write(’PROCESS :: R:Rotation S:Smoothing C:Contour E:Encode Esc:Menu ');
read(kbd, ch);
end; [ while }
end; { Sub_Selet_Process }

procedure Next Menu;
begin
gotoXY(1,23); ClrEol;
write(’NEXT-MENU :: E:Edline R:RoZa S:Seg Map M:Map Esc:Menu ’);
read(kbd,ch};
while NOT (UpCase(ch) = Esc) do
begin
case UpCase(ch) of
'R’ : Compare;
'S’ : Segment_Convolution;
'E' : Create_Line;
"M’ : Map;
end; ( case }
gotoXY(1,23); ClrEol;
urite(*NEXT-MENU :: E:Edline R:RoZa $:Seg Map M:Map Esc:Meru ’);
read(kbd,ch);
end; { while )
end; { Sub_Selet Histogram }

procedure Selet _Modu;
begin
Posil := 0; PosiJ := 0;
gotoXY(1,23); ClrEol;
write('MENU :: M:next Menu H:Histogram S:Scene W:window P:Process 0:Quit ’);
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read(kbd,ch);
while NOT (UpCase(ch) = '@') do
begin
case UpCase(ch} of
"M s Next_Menu;
"H’ : Sub_Selet_Histogram;
'S’ : Sub_Selet_Scene;
'W' : Sub_Selet_Window;
'’ : Sub_Selet_Process;
end; { case }
gotoX¥(1,23); ClreEoL;
write(’MENU :: M:next Menu H:Histogram S:Scene W:window P:Process 0:0uit ');
read(kbd,ch);
end; { vhile }
end; { Selet_Modu }

begin { Main Program )
Mark (HeapTop);
Start;
Selet _Modu;
TextHode;
release (HeapTop);
end.



Text File List Processing Program V6.00C Page : 6
File : EGASET.INC .

Current Date : Tuesday June 28, 1988

Current Time : 2:22 AN

Progran :
Programmer :

{llltlll!llllllllltlllllltltlllllt!tlltltllttt!ixtllx!tiixixixlx

x X
* Module : EGA Setting *
* Version 1.20C : July 2 1987 x
* Produced by : INS.Research Team *
x Programmer : Phakorn Hutasangkas. *
* : P.Chanchai x
X X
:tx:tttxttixxx:t:tx!ix:xt:::::tt:xxxt::xtttxxtttxititxxtxt:titt}

{ Direction to use :
Procedure --) EGAGraphColorMode; {-- Switch to EGA Mode
EGAPalette (PaletteNumber); (-- Set Palette

EGAPlot {PageNumber,x,y,ColorNumber);  (-- Plot
at Page, and x,y with ColorNumber}

type )
_RegType = record
case integer of
1 : (AX,BX,CX,DX,BP,SI,DI,0S,ES,Flags : integer);
2+ (AL, AH,BL,BH,CL,CH,DL,DH : bytel;
end;

var
_Regs : _RegType;

procedure EGAGraphColorMode;

begin { EGAGraphColorfode }
_Regs.AX := $0010; { Hi-Res 640 X 350 }
Intr ($10, Regs);

end { EGAGraphColoriode };

procedure EGAPalette (PaletteNumber,ColorValue : byte);
begin ( EGAPalette } ‘

_Regs.AH := 308; “{ Set Color Palette }
_Regs.BH := PaletteNumber and $0F; { Palette Color (0..127) }
_Regs BL := ColorValue; { Color Value }

Intr (810, Regs);
end { EGAPalette };
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procedure EGAPlot (x,y,Page,Color : integer);

begin { EGAPlot )
_Regs.BH := Page;
_Regs.CX := x;
_Regs.DX := y;
_Regs.AL := Color;
_Regs.AH := $0C;
Intr (310, Regs);

end { EGAPlot };

orocedure EGADraw (x0,v0,x1,y1,Page,Color :
var
ErrorTern,HalfX,HalfY : integer;
1,v,DeltaX,DeltaY, Xstep, Ystep : integer;
begin { EGADrav }
x := X0; vy := Y0;
Astep := 1; Ystep := 1;
if X0 ) X1 then Xstep := -1;
if Y0 ) Y1 then Ystep := -1;
_DeltaX := abs(X1-X0};
DeltaY := abs(Y1-Y0);
ErrorTerm := 0; )
if NOT ((x0=x1) AND (yO=y1)) then
if DeltaX ) DeltaY then
begin
HalfX := trunc(DeltaX/2);
repeat
EGAPlot(x,y,Page,Color);
X := x + Xstep;
ErrorTerm := ErrorTerm + DeltaY;
it NOT(ErrorTerm {= HalfX) then
begin

ErrorTern := ErrorTerm - DeltaX;

Yy 12y + Ystep;

end;
until (x=x1) and (y = y1);
end
else
begin
HalfY := trunc(DeltaY/2);
repeat

EGAPlot(x,v,Page,Color);

Y 1=y + Ystep;

ErrorTerm := ErrorTern + Deltax;

“if Not(ErrorTern (= HalfY) then
begin

ErrorTern := ErrorTern - DeltaY:

X iz x + Xstep;
end;

{ Page number

}

{ Coluan number }

{ Row number

}

{ Color number }

{ Urite Dot

integer);

}
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until (x = x1) and (y = y1);
end;
EGAPlot(x1,y1,Page,Color);
end; { EGADraw }

procedure EGADrawBorder(x1,y1,x2,y2,page,color:integer);

begin
EGADrav(x1,y1,x1,y2,page,color);
EGADraw(x1,v1,x2,y1,page,color);
EGADraw(x2,v2,x2,v1,page,color);
£6ADraw(x2,v2,x1,v2,page,color);

end; { EGADrawBorder }

function EGAGetdot ( X,Y,Page : integer ) : byte;
begin

_Regs.BH := Page;

_Regs.DX := ¥;

_Regs.CX := X;

_Regs.AH := $00;

Intr($10, Ress);

EGAGetdot := _Regs.AL;
end; { EGAGetdot )

procedure EGACircle (x,y,Radius,Page,Color : integer);
const n = 1§;
type Circ = array [1..n] of integer;
const xx : Circ = (0,121,239,355, 465,568,663, 749, 823,885,935,971, 993,1000) ;
var xki,xk2,vk1,vk2,xp1,ypl,xp2,yp2 : integer;
xfact,yfact : real;
i : integer;

begin { EGACircle }
xfact := abs(Radius * 0.001);
yfact := xfact * 0.8; { Circle Ratio 4:5}
if xfact ) 0.0 then
- begin
xk1 := trunc(xx[1] * xfact + 0.5);
ykl := trunc(xx[n] * yfact + 0.5);
for i :=2tondo
begin
xk2 :
vk2 :
b{:J
ypl :
Xp2 = x - xk2;
Y2 1=y + ¥k2;
EGADraw(xpt,ypl, xp2,yp2, Page,Color);
xpl := x + xki;
P2 = x + xk2;

trunc(xx(i] * xfact + 0.5);
trunc(xx[n-1+1]} * yfact + 0.5);
x - xki;

Y + ¥kl;

113
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EGADraw(1p1,yp1,xp2,Y02,Page,Color);
yol 1=y - yki;
yp2 =y - yk2;
EGADraw(xpt,ypl+1,xp2,Yp2+1,Page,Color);
1l := x - xkl;
xp2 = x - xk2;
EGADraw{xpl,ypl+1,1p2,yp2+1,Page,Color);
xkl 1= xk2;
vkl := vk2;
end;
end .
else £6APlot(x,y,Page,Color);
end { EGACircle };

procedure EGAElispe (x,y,Radius,Page,Color : integer;
Ratio : real);

const n = 14;
type Circ = array [1..n] of integer; A
const xx : Circ = (0,121,239, 355,465,568, 663,749,823, 885,935,971, 993,1000) ;
var xk1,xk2,vki,vk2,xpl,ypl,xp2,yp2 : integer;

1fact,yfact : real;

i : integer;

begin { EGAElispe }
xfact := abs(Radius * 0.001);
yfact := xfact * Ratio;
if xfact } 0.0 then

begin

xk1 := trunc(xx[1] * xfact + 0.5);

yk1 := trunc(xx[n] * yfact + 0.5);

for i :=2tondo

begin
k2 := trunc(xx{i] * xfact + 0.5);
yk2 := trunc(xx(n-i+1] * yfact + 0.5);
1 =1 - xki;
ypl =y + yvki;

1p2 = x - xk2;

Y2 =y + yk2;
EGADraw({xp1,ypl,xp2,Yp2,Page,Color}; ’
pl = x ¢ xkl;

102 1= x + xk2;

EGADraw(xp1,ypl,xp2,yp2, Page,Color);

ypl =y - ¥ki;

yp2 =y - yk2;

£6A0rav(xpt, ypl+1,xp2,yp2+1;Page,Color);
1ol = x - xki;

1p2 = x - xk2;
EGADraw(xpl,ypl+l,xp2,yp2+1,Page,Color);
xk1 = xk2;
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vkl 1= yk2;
end;
end
else EGAPlot(x,y,Page,Color);
end { EGAElispe };

procedure EGAToneColor ( x1,y1,x2,y2,page : integer.);
var '
rangeX,rangeY : integer;
chanal, tem,color : integer;
begin
rangeX := abs(x1-x2);
rangeY := abs{y1-y2);
if rangeX { rangeY then
begin
chanal := trunc(range¥/16);
for color := 0 to 15 do

begin
for tem := yl1 to yltchanal do
begin
£GADrav(x1,ten, 12, tem,page,color);
end;
yl := y1 + chanal ;
end;
end
else { rangeY ( rangeX }
begin

chanal := trunc(rangeX/16};
for color := Q0 to 15 do

begin
for tem := x1 to xl+chanal do
begin

EGADraw(tem,y1,ten,y2,Page,color);

end;
1l := x1 + chanal;

end;

end;

end; ( EGAToneColor )

procedure EGAPrintScreen;

const
Esc = #27;
NumData = 1920;
var

X,y : integer;
Data : array {1..3] of byte;
Line,5ubLine : integer;
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begin { PrintScreen }

Write (Lst,Esc,’3’,Chr(26));

y :=0;

for Line := 0 to (350 div 8) do

begin
Writeln (Lst);
Write (Lst,Esc,’*’,#3,Chr{NueData nod 256),Chr(NunData div 256));
for x := 0 to 639 do

begin

Data(1] := $00;

Data{2] := $00;

Data(3] := $00;

for SubLine := 0 to 7 do

begin
Datal1) := Data[1] shl 1;
Data[2] := Data{2] shl 1;

Data{3] := Data(3] shl 1;
case EGAGetdot (x,y + SubLine,0) of
1..5 : begin
Datal1] := Data[1] or $00;
Data(2] := Data(2] or $01;
‘Datal3] := Data[3] or $00;

en
1]

end;
6..10: begin ‘
Data[1] := Datal1] or $01;
Data[2] := Data(2] or $00;
Data(3] := Data[3] or $01;
end;
11..15: begin
Data{1] := Data{t] or $01;

Data(2] := Datal2] or $01;
Data(3] := Data(3] or $01;
end;

end;
end;
Write (Lst,Chr(Data{1l));
Write (Lst,Chr(Data[2]));
Write (Lst,Chr(Datal3]));
end; )
y =y +3§;
end;
Write (Lst,Esc,’2');
end { PrintScreen };

procedure PlotAxis(ZeroX,ZeroY,Color:integer);
var X,y,TenColor : integer;
begin { PlotAxis }
if Color = 0 then
TemColor := 0
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else

. TemColor := 3;

EgaDraw (ZeroX,10,ZeroX,180,0,color); { Y-Axis }
Egabraw (10,ZeroY,600,ZeroY,0,color); { X-Axis }

x :=10;

while x { 600 do

begin
Egabraw (x,ZeroY-1,x,ZeroY+1,0,TenColor);
X := X +20;

end;

y = 10;

while y ( 180 do

begin
EgaDraw (ZeroX-1,y,ZeroX+l,y,0,TenColor);
Yy 1=y + 20;

end;

end { PlotAxis };
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File : STARTL.INC

Current Date : Tuesday June 28, 1988

Current Time : 2:23 AN

Program :
Programmer :

{ttliittttttttt!!ttt!xtitlxtk!xt!xtttttlxttttlx!!ttt!xtxxtx!txxxl

x . %
* SEVERAL PROCEDURE FOR PROGRAM COLAT.PAS *
% %
* PART ONE - *
N N
* VERSION 1.3 A *
x x
' BY  CHANCHAI PISITTIVITHAYANON *
N H

xx:x:xx:xxx::x:x::xz:x:x:::x:x:x:x:x:zx:x:::::zxx:x:zxzxxxtx:x:}

procedure Clear_Var;
var a : integer;
begin { Clear_Var }
for a := 0 to Gray_flax do
arrayTen(a] := 0;
end; { Clear_Var }

procedure NewPointer;
begin
Posil := 0; Posid := 0 ;
New (DataDig);
DataDig .NextDa := nil;
New (BinPict);
BinPict .NextDa := nil;
for Line X := 1 to Y Max do
begin
New(DataDig".Datalnage[Line X]);
DataDig”.Datalmage{Line_X] .NextAr :
New(BinPict .Datalnage{Line X1);
BinPict .Datalmage[Line_X] .Nextar :
for Line Y := 1 to X_Max do
begin.

nil ;

nil ;

DataDig .Datalmage[Line X] .ArrayP[Line Y] := 0 ;
BinPict™.Datalmage[Line X] .ArrayP{Line_Y] := 0 ;
end;
end;

end; { NewPointer }
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procedure Wait_Message;
begin
gotoXY(1,23); ClrEol;
write(’Please Wait');
end;

procedure Initialize Start;
begin

Border := 60;

EGAGraphColorfode;

NewPointer;

EGAPalette(tone,0); ( Set palette(0) )
end; { Initialize }

procedure SaveNewFile(var BiFfleVar : FileBT ;
var BiPicture : DataPnT);
begin { SaveNewfile }
Hait_Message;
for -Line_Y := 1 to Y Max do
for Line X := 1 to X_Max do
_write (BifileVar,B8iPicture.Datalzage(Line_X] .ArrayP(Line_Y]);
close(BiFilevar);
end; { SaveNewFile }

procedure OpenSaveFile(var BiFileVar:FileBT;var BiFileName:String5d );
var
CreateFile : boolean;
begin { OpenSaveFile }
Assign (BiFileVar,BiFileName);
{$1-} Reset{Bifilevar) {$I+};
Createfile ;= IOresult = 0 ;
if NOT CreateFile then
rewrite(BiFilevar)
else
begin
gotoXY (1,23); ClrEoL;
write(BiFileName,” Exist : Reture to OverMRITE : Esc to Quit ');
repeat
read{kbd,ch); !
until (ch = #30D) OR (ch = §27);
if ch = #$0D then
rewrite(BiFileVar);
end;
end; [ OpenSaveFile }

procedure CreateFileBinaryPicture(BiPicture : DataPnT);
var

BiFileVar : File8T;

BiFileName : String50;
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begin { CreateFileBinaryPicture }
gotoXY (1,23); CIrEOL ;
write (* Enter Filename',#39,’'s Binary for SAVE ...’');
read (BiFileName);
if NOT(BiFileName = ') then
begin
OpenSaveFile(BiFileVar,BiFileNane);
SaveNewFile(BiFileVar,BiPicture);
end;
Sound(2000); delay(500); nosound;
end; { CreateFileBinaryPicture }

procedure Yes_No_SavePicture(Picture:DataPnT);
var
¢h : char;
bagin .
gotoxy(1,23); ClrEol;
write('Do You want save result of picture (Y/N) ');
repeat
read{Kbd,ch);
until UpCase(ch) IN ['Y’,’'N'L;
if UpCase(ch) = 'Y’ then
begin
gotoXv(1,23); ClrEol; _
urite(’Result of picture being saved ... ’);
CreateFileBinaryPicture(Picture);
end; }
end; { Yes No_SavePicture }

procedure Yes_No_SavePictureOnScreen;
var
ch : char;
BiFileVar : FileBT;
BiFileName : Strings0;
tenl,tend : byte;
begin
teml := GBH; tem0 := GBL;
gotoXY(1,23); ClrEol;
write("SAVE picture on screen { X = ’,Posil:3,* ¥ = ’,Posil:3,” } (Y/N) ’);
repeat
ch := UpCase(ch);
read(Kbd,ch);
until UpCase(ch) IN ['Y',’N’];
if ‘UpCaselch) = 'Y’ then
begin
gotoXY (1,23); ClreEoL ;
write {' Enter Filename’,#39,'s Binary for SAVE ...');
read (BiFileName);
OpenSaveFile(BiFilevar,BiFileName);
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gotoX¥(1,23); ClrEol;

write({’Result of picture being saved ... ');
for Line Y := 1 to Y_Max do
begin
for Line X := 1 to X_Max do
begin

if EGAGetdot(Line_X+Posil,Line Y+PosiJ,0) ) O then
write(BiFileVar,tenl)

else
write(BiFilevar,ten0);

end; "
end;
Close{BiFilevar);
end; { if }
sound(2000}; delay(500}; nosound;
end; { Yes_No_SavePictureOnScreen }
procedure Read Data Fils(var OataPic : DataPnT) ;
N G- i )
var {1/ IWNVi Format )
tem : byte; {1 === i OF }
Creatad : boolean; { i S in }
0k : char; I R i ReadData }

begin { Read Data File }
Created := False;
repeat
gotoXY(1,23); CILrEOL ;
write (*Enter filename ( Data from Digitizer ) ');
readln ( FileName );
Assign { FileVar,FileName };
{31-} reset (FileVar) {$I+} ;
Created := IOresult = 0 ;
if Created then
begin
Hait_Message;
Clear_Var;
for Line_Y 1= 1 to Y Max do
begin
sound (2000}; delay(3); nosound;
for Line X := | to X_Max do
begin
read ( FileVar,ch);
DataPic”.Datalnage(Line X]™.ArrayP[Line Y] := ord(ch);
tem := DataPic .Datalmage[Line X1 .ArrayP(Line Y];
arrayTen(tem] := arrayTem(tem]+1;
and;
2nd;
closa(Filavar);
g0toXY(25,21); write('FILE NAME | ',FileName,’ )

—
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end
else
begin
gotoXv(1,23); ClrEol;
Sound(2000); Delay(500); noSound;

write('File ’,FileName,’ NOT Found... Esc : Exit Anykey to again ');

read(kbd,0k);
end;
until (Created) OR (0k = #27);
end; { Read_Data File }

Function Max_Frequency : integer;
var
a : byte;
tem : integer;
begin { Max_Frequency }
tem := 0;
for a := 1 to Gray_Max do
begin
if tem { ArrayTem[a] then tem := ArrayTem[a];
end;
Max_Frequency := tem;
end; { Max_Freguency }

procedure Getline(x1,y1,x2,y2,page:integer; var dotline : FormatL);

var
X,y : integer;
tem : integer;
begin ( Getline }
if yl = y2 then
for 1 := x1 to x2 do
begin
tem := x - xt ;
dotline[tem] := EGAGetdot(x,yl,page};
end
else
if x1 = x2 then
for y := yl to y2 do
begin
tem 1=y -yl ;
dotline[ten] := EGAGetdot(x1,y,page);
end;
end; { Getline }

procedure Putline(xl,y1,x2,y2,page:integer; dotline
var
1,y : integer;

: FormatlL);
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tem : integer;
begin
if y1 = y2 then
for x := x1 to x2 do
begin
tem = x - x1 ;
EGAPlot(x,y1,page,dotline[ten]);
end
else
if x1 = x2 then
for y := yl to y2 do
begin
tem 1=y -yl ;
EGAPlot(x1,y,page,dotline(ten]);
end;
end; { Putline }

procedure Put_Pixel(X1,Y1,color:integer);
‘const
Blank L = 1;
var
x : integer;
begin ([ Put_Pixel }
for x := x1+Blank_L+1 to x1+5izePix-8lank_L do
if 0dd(x) then { tecnic up speed }
begin }
E6ADraw( x,Y1+Blank L,x,Y1+SizePix-Blank 1,0,0}; { Cir_Color }
EGADraw( x,Y1+Blank_L,x,Y1+SizePix-Blank_L,0,color);
end;
end; { Put_Pixel }

Function Get_Pixel(X1,Yl:integer):byte; ( NOW MO USE }
const
Blank L = 1;
begin { Get_Pixel }
if 0dd(Xt) then
Get Pixel := EGAGetdot{X!,Yl+8lank_L,0)
else
Get_Pixel := EGAGetdot(X1+1,Y1+Blank _L,0);
end; { Get_Pixel ]

procedure SetBorderSize(var size : byte );
pegin { SetBordersize }
gotoXY(1,23); ClrEol;
write('Window size '};
textcolor(red + blink); write(size);
textcolor(yellow); write(’ Enter new size ');
read(size);
sound(2000) ; delay(500); nosound;
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end; { SetBordersize }

procedure ExpressWindow(Dataln_X,Dataln_Y:integer;FillColor:boolean);
const
Disp_X
Disp_Y
var
PosX,PosY,color : integer;
begin
it FillColor then
begin
EGADrawBorder (Disp_X,0isp_Y,Disp_X+((Border+1)*SizePix),
Disp_Y+({Border+t)*sizePix),0,4);

260;
0;

for PosX := 0 to Border do
begin '
for PosY := 0 to Border do
begin
color := EGAGetdot{ Dataln_X+PosX , Dataln_Y+PosY , 0);
Put Pixel(Disp_X+(PosX*SizePix),Disp_Y+(PosY*SizePix),color);
end;
Sound(2000); Delay(5); noSound;
end; _
Sound(2000); Delay(500); noSound;
end
else { Delete ExpressWindow }
begin
EGADrawBorder (Disp_X,Disp_Y,0isp_X+{{Border+1)*SizePix),
Disp_Y+((Border+1)*sizePix),0,0);
for PosX := 0 to Border do

begin
for PosY := 0 to Border do
begin

Put_Pixel(Disp_X+(PosX*SizePix),Disp_Y+(PosY*SizePix),0);

end;
Sound(2000); Delay(5); noSound;

end;

Sound{2000) ; Delay(500); noSound;

end;

end; { ExpressWindow }

procedure Cursor(var XX,YY : integer ; direction : char ); -
var

tenX,tenY : integer;
begin { Cursor }

temX := XX ; temY := YY ; { protect cursor out of screen }

case direction of

849 = begin
Xe=XX =15 YY =Y+ 1
end; { End }
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850 : begin YY =YY + 1 ; end;
#51 : begin
XX:=XX+1; YY:=
end;
#52 : begin XX := XX - 1 ; end;
854 : begin XX := XX + 1 ; end;
#55 : begin
X=X =13 VY=
end;
#56 : begin YY := YY - 1 ; end;
857 : begin
XX :=XX+¢1; YY;:=
end;
$27 : begin
read {kbd,direction);
case direction of
871 : begin
XX := XX = 10
end;
872 : begin
YY :=YY - 10
end;
873 : begin
XX := XX ¢+ 10
end;
#75 : begin
i XX := XX - 10
end;
877 : begin
XX = XX + 10
end;
B79 : begin
XX = XX - 10
end;
80 : begin
YY ;=YY + 10
end;
#81 : begin
XX = XX + 10
end;
end; { Case }
end;
.end; { Case }
if XX ( 0 then
begin
XX := tenX ;
end;
if YY ( 0 then

begin

YY

Yy

Y

{ oown }

+1;

{ Pgdn }
{ LIFT }
{ RIGHT }

{ Home }

{ v

}

{ Pglp }

YY := YY - 10 ;
{ Home +
{ v +
YY =YY - 10 ;
{ PgUp +

{ LIFT 4

{ RIGHT
YY iz YY + 10
{ End +
{ DOWN +

YY := YY + 10 ;
{ Pgbn +

10 }

10 }

10 }

10 )

10 }

10}

10 )

10 )
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YY := tenY ;
end;
sound (2000); delay (10); nosound ;
end; { Cursor }

procedure MoveWindow{var XX,YY : integer);
var
Stop : char;
TemColorHl, TemColorH2, TemColorVi, TemColorV2 : Formatl;
Tem X,Ten_Y : integer;
begin { MoveWindow }
Stop := 'a" ; { Protect ’Stop’ }
gotoXY(1,23); ClrEOL;
write{'Arrow key for Move window :: Enter for Continue ');
while Stop () &$00 do
begin
gotoXY(40,21); write(’X = ',Posil:3,”, Y = *,Posil:3);
Getline(XX,YY,XX+Border,YY,0, TenColorHl);
Getline(XX,YY+Border,XX+Border,YY+Border,0,TenColort2);
Getline(XX,YY,XX, YY+Border,0, TenColorvl);
Getline(XX+Border,YY,XX+Border,YY+Border,0, TemColory2);
Tem X := XX;
Tem_Y := YY;
EGADrawBorder{XX,YY,XX+Border, YY+Border,0,4);
read(kbd, Stop); '
Cursor(XX,YY,Stop);
Putline(Ten_X,Ten_Y,Ten_X+Border,Ten_Y,0, TenColorH1);
Putline(Ten_X, Tem_Y+Border, Tem_X+Border, Ten_Y+Border,0, TenColorh2);
Putline(Ten_X, Tem_Y,Ten_X, Tem_Y+Border,0, TemColorVl);
Putline(Ten_X+Border,Ten_Y,Ten_X+Border,Tem_Y+Border,0, TenColorv2);
end; { while }
Sound (2000} ; Delay(500); noSound;
end; { Movellindow }

procedure CreateScaleHis;
yar
a : integer;
begin { CreateScaleHis } :
EGADraw (300,260,560,260,0,1); { Hor }
EGADraw (300,260,300,0,0,1); { Ver }
gotoXY (34,1); write ("N(g)’);
gotoXY (73,19); write (’260°); { Axis Gral level = 260}
gotoXY (70,20); write (’'Gray Level');
a := 300 ;
repeat
EGAPlot (a,260,0,0);
a:=at 10; { Scale Hor }
until (a ) 560);
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a = 260 ;

repeat
EGAPlot (300,a,0,0); { scale Ver }
a:=a-10;

until (a ( 0);
end; { CreateScaleHis }

procedure DeleteScaleHis;

begin ( DeleteScaleHis )
EGADraw (300,260,560,260,0,0); { Hor }
EGADraw (300, 260,300,0,0,0); { Ver }
gotoXY (34,1);
TextColor(0); write ("N(g)’); TextColor(14);
gotoXY (73,19); ( Axis 6ral level = 260 }
TextColor(0); write (’260'); TextColor(14);
gotoXy (70,20);
TextColor(0); write (’Gray Level'); TextColor(14);

end; ( DeleteScaleHis }

procedure DisplayHis;
var
tem : integer;
begin ( DisplayHis } .
if NOT (Max_Frequency = 0) then { Protect Division by zero attempted )
begin i
tem := Max_Frequency ;
tor Line X := 1 to Gray_Max do
begin
EGADraw(Line _X+300,260,
Line_X+300,260-trunc(260*{ArrayTen[Line_X]/ten)),
0,3);
end;
EGAToneColor(630,0,639,260,0);
CreateScaleHis;
Sound{2000); Delay(500); noSound;
end; { if }
end; { DisplayHis }

procedure DeleteDatalnWindow(DataIn X,Dataln_Y : integer);
var
i : integer;
begin { DeleteDatalnWindow }
for i := 0 to Border do
begin
EGADraw(Dataln_X+i,0Dataln_Y,Dataln_X+i,Dataln_Y+Border,0,0);
end;
sound(2000); delay(500); nosound;
end; { DeleteDatalnlindow }
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procedure DeleteHis;
var
tem : integer;
begin { DeleteHis }
tem := Max_frequency ;
for Line X := 1 to Gray_Hax do
begin
EGADraw(Line_X+300,260,
Line_X+300,260-trunc(260* (ArrayTea(Line X]/ten)),
B,0);
end;
DeleteScaleHis;
Sound(2000); Delay(500); noSound;
end; ( DeleteHis }-

procedure Display_Scene; O b }
var { —=emmmee ) } { Format }
ten : integer; { ' YL of }
tenP : integer; ( \ } { Displayer }
love , upp ,col : integer; { —=emmmms y b }
begin ( Display_Scene } e et B }

gotoXY (1,21); write ("Lower .. Upper ,Color ');
gotoXy (1,23); CLrEOL;
write ("Key numberic (Gray Level)');
gotoXY (1,22); read { love,upp,col);
for Line Y := 1 to Y _Max do
for Line X := 1 to X_Max do
begin .
ten := Datadig .Datalmage[Line X1 .ArrayP[Line_YI;
if (tem (= upp) AND (tem )= lowe) then
EGAPlot ([ Line_X+Posil,Line_Y+Posil,tone,col );
end;
sound (2000); delay (500); nosound ;
end; ( Display_Scene }

procedure Start;

begin { Start }
Initialize_Start;
Read Data_File(Datadig);
DisplayHis;
Oisplay_Scene;

end; ( Start )
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File : START2.INC

Current Date : Tuesday June 28, 1988

Current Time : 2:30 AM

Program :
Progranmer :

{RlltRRRRRRtl!tRRRR!!!RRR!RR!!!!RRllll!t!!!!ltttlt!!lttl!!!‘illl!

x

SEVERAL PROCEDURE FOR PROGRAM COLAT.PAS
PART TWO
VERSION 1.3 A

8Y  CHANCHAI PISITTIVITHAYANON

2
x
x
x
x
x
x
x

l!t!!ti!l!tll!illl‘!!!!tl!!lltit!tl!tlllﬂiilllt!tll!!tll!itiill

procedure CreatePictureOnScreen(XX,YY : integer);
const

Disp_X = 260;
Disp_Y = 0;
var
Stop : char; ’

TemColor , Color , TemX , TemY : integer;
x1,71,x2,y2 : integer;
OffSetl X , 0ffSetl_Y : integer;
NumPoint : byte; '
¢h : char;
begin { CreatePictureOnScreen }
Stop := *a’ ; { Protect ’Stop’ }
gotoXY(1,23); ClrEOL;
Color := 14;
NumPoint := 0;
0ffSeth_X 1= XX ;
OffSetW_Y := YY ;
write(*Point :: L:Line 0:Circle F:Fill D:Delete C:Color
while NOT (UpCase(Stop) = 'E’) do
begin
gotoXY(60,21); write(’X = *,xX:3,", ¥ = *,¥Y:3);
TenColor := EGAGetdot(XX,YY,0);
TenmX := XX ;
TemY := YY ;
EGAPLot(XX,YY,0,Color);.
Put_Pixel( Disp _X+((XX-OffSetW_X)*SizePix) ,

M W W W N XN W N %

S:Save E:Exit’);

’
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Disp_Y+((YY-0ffSetW_y)*SizePix) , Color );
read(kbd, Stop);
if-UpCase(Stop) IN ['L’,’0°,"F',’D",75",'C"] then
case UpCase(Stop) of
'L’ & begin
case NumPoint of
0 : begin
EGAPlot(TemX, TenY,0,12);
x1 := TemX ; vl := TemY ;
NumPoint := 1;
gotoX¥(30,22); write(’POINT ’,NunPoint:2);
end;
1 : begin
EGAPLot (TemX, TenY,0,12);
x2 := TemX ; y2 := TemY ;
NunPoint := 0;
EGADraw(x1,y1,x2,y2,0,15);
gotoXY(30,22); write{’ ')
end;
end; ( case NumPoint }
" end;
- '0" = begin
case NumPoint of
0 : begin
EGAP1ot (TenX, TenY,0,12);
x1 := TemX ; yl := TenmY;
NunPoint := 1 ;
gotoXY(30,22); write(’POINT ’,NunPoint:2);
end;
1 : begin )
EGAPlot{TenX, TenY,0,12);
32 := TenX ; y2 := TenmY;
NunPoint := 0;
x2 := round( Sart(Sar(abs(x1-x2))+Sar(abs(y1-y2))) );
E6ACirele(x1,y1,x2,0,co0lor);

EGAPlot(x1,¥1,0,0);
gotoX¥(30,22); write(’ o H
end;
end; { case NunPoint } :
end;
'F: ¢ begin

EGAPLot(TemX, TemY,0,Color);
Put_Pixel( 0isp_X+((TemX-0ffSetU_X}*SizePix) ,
Disp_Y+((TemY-0ffSeth_Y)*SizePix) , Color );
sound (2000); delay (10); nosound ; -
end; -
0’ : begin
EGAPlot(TemX, TenY,0,0);
Put Pixel( Oisp_X+((TemX-0ffSetW_X)*SizePix) ,
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Disp_Y+((Teny-0ffSetW_Y)*SizePix) , 0 };
sound (2000); delay (10); nosound ;
end;
s’ 1 begin
Yes_No_SavePictureOnScreen;
gotoXY(1,23); ClrEol;
write(’Point :: L:Line 0:Circle F:Fill D:Delete C:Color $:Save E:Exit’);
.EGABlot(TemX,TemY,U,TemColor];
Put_Pixel( Disp_X+((TemX-0ffSetW X)*SizePix) ,
Disp_Y+((TemY-0ffSetW_Y)*SizePix) , TamColor );
end;
¢’ : begin
gotoX¥(1,23); ClrEOL;
write('Current color = ',color);
gotoXY(whereX,23); write(’ Charge to '); read(color);
gotoXy(1,23); ClrEOL;
write('Point :: L:Line 0:Circle F:Fill D:Delete C:Color S:Save E:Exit’);
EGAPlot (TenX, TenY, 0, TenColor);
Put_Pixel( Disp_X+((TenX-0ffSetW_X)*SizePix) ,
Disp_Y+({TenY-0ffSetW_Y)*SizePix) , TemColor );
end;
end { case }
else
begin
" Cursor(XX,YY,Stop);
EGAPlot(TemX, TenY, 0, TenColor);
Put_Pixel( Disp_X+((TemX-OffSetW _X)*SizePix) ,
Disp_Y+({TenY-0ffSetW_Y)*SizePix) , TemColor );
end;
end; { while }
sound (2000); delay(500); nosound;
end; { CreatePictureOnScreen }

procedure Create BinaryPicture;
begin { Create_BinaryPicture )
for Line_ Y := 1 to Y_Max do
for Line X := 1 to X_Max do
begin
if EGAGetdot(Line X,Line_Y,0) ) 0 then

BinPict .DatalImage(Line X] .ArrayP{Line_Y] := GBL
else
BinPict™.DataImage(Line X1 .ArrayP[Line_Y] := GBH;
end;
end; { create BinaryPicture } .

function ATan (x,y : real) : real ;
const

pil180 = 57.2957795;
var
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a : real;
begin { ATan }

if x = 0 then
if y = 0 then ATan :
else ATan := 90

else { x () 0 )
if y = 0 then ATan :=
else { xand y () 0)

H
o

begin
a := arctan{abs{y/x)) * pil80 ;
if x )} 0 then

if y ) 0 then ATan :
else Atan := -a { x
else {x (0}
ify)OthenATan:=180-a{x(0,y )0}
else atan := 180 +a { x,y (0}
end; { else }
end; { ATan }

{ vy

a ) o)
0,y{(0}

~ n

function ArcCos(x:real) : real;
{ arccos in degrees )
{ function ATan is required }
begin { ArcCos }
if x = 0 then arccos := 90
else 3
if x = 1 then arccos := 0
else
if x = -1 then arccos := 180
else arccos := ATan{ x/sqrt(1-sar(x)),1 }; -
end; { ArcCos )
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File : EIGEN.INC

Current Date : Tuesday June 28, 1988

Current Time : 2:30 AM

Progran :
Progranmer :

{ RRAXRRRRRRRRRR KRR RRR KRR RRERR R R R RRRRRRRRR AR RRARRARRRRRRRRRXRR R K X

x

PROCEDURE MODULE_ROTATE_OBJECT
/* Begin Eigenvalue & Eigenvector then Rotate Object */

CREATE ( M4 DD YY ) 11 10 87
VERSION 2.0

BY CHANCHAL PISITTIVITHAYANON

M M M M M M M N M
M M X N M X N N N W

t!!X!!!XX!!X!Rl!x!l!!!X!X!!!R!!XXXXX!!!!!!X!!X!!!!!l!tl!!xt!!!}

-

Overlay procedure Module Rotate Object ;

type
EletalyF = (A11,A12,A21,422} ; { Element matrix Foraular }
FMatrixT = array[EleMxiyF] of real;
MatrixTT = array[l..2] of real;

var
RotaPnTl : DataPnT;
RotaScene : DataPnl;
FMatrix : FHatrixT;
Compensate : MatrixTT; .
Element!,Elenent2,Element3,Elenenté : real;
Eigenvaluel,Eigenvalue? 1 real;
Eigenvectorl,Eigenvector2 : MatrixTT;
HTop : “integer; '

procedure Find_Element(RotaPnT : DataPnT); {Find Element Matrix}
var )

tem : byte;

NunPix, SumX, SumY, SumXX, SunYY : real;

RoXX,RoYY, StardX, StardY : real;
begin

NumPix := O;

SumX = 0

SumY - := 0;

sumkX := 0; { sun(x'2) }

SunYY = 0; { Sun(¥"2) }
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Element! := 0; { Element Matrix Aii }
Element2 := 0; { Element Matrix Aij }
Element3 := 0; { Element Matrix Aji }
0

Elementd := 0; { Element Matrix Ajj }
for Line_ ¥ :=1 to Y _Max do
for Line X := 1 to X_Max do
begin
tem := RotaPnI .DatalmagelLine X] .ArrayP{Ling_Y];
if tem = GBH then

begin
NunPix := NumPix + {;
sumX  := SumX+Line X;
SunY  := SumY+Line Y;
SumXX := SumXX+Sar{Line_X);
SumYY = SumYY+Sar(Line_Y);
end;
end; _
Mean_X := SunX / NumPix ;

" u

fean_ Y := SunY / NunPix ;
RoXX := Sar(SumXX)/NumPix - Sqr(Mean X) ;
RoYY := Sqr(SumYY)/NumPix - Sqr{Mean_Y) ;
StardX := Sart(RoXX) * Sart(NunPix);
StardY := Sqrt(RoYY) * Sart(NumPix);
for Line_Y := 1 to Y _Max do
for Line X := 1 to X _Max do
begin
tem := RotaPnT .DataImage{Line_X1".ArrayP[Line_Y];
if tem = 6BH then
begin
Elementl := Elementl + Sar(Line_X-Mean _X);
Element2 := Element2.+ (Line_X-Mean X) * {Line_Y-Mean_Y¥);
Element4 := Element4 + Sar(Line_Y-Mean_Y);

end;
end;
Elementl := Elementl / NumPix;
Element2 := Element2 / NumPix;
Element3 := Element2 ;

Element4 := Elementé / NumPix;
end; { Find Elenent }

procedure Find_EigenValue;
var
TenX,TenY, TenZ : real;
A,8,C,D 1 real;
begin .
A := Elementt;
Element?2;
Elementd;
Elementd;

B
¢:
D
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TemX := Sar(D+A);

TenY := 4*(A%*D - B*C);

if TemX )= TenmY then

begin
Eigenvaluel := { (D+A) + Sart{TemX-TemY) }/2;
Eigenvalue2 := ( (D+A) - Sart(TemX-Tem¥) }/2;

end

else

begin
gotoXY(1,23); ClrEol;
Sound(2000); Delay{300); NoSound;
write('Compute occupy imaginary ');

end;

end; { Find_Eigenvalue }

procedure Find_Eigenvector(Landa : real ; var Eigenvector
var

plusflagel , plusflage2 : boolean;

A,B,C,0 1 real;
begin

A .

Elementl
B Element? ;

C := Elenent3 ;

D := Element4 - Lamda ;

if (A =0) AND (8 = 0) then

Landa ;

begin
A:=C;
B:=D;
end;
it (A =0) aND (8 = 0) then
begin
Eigenvector(1] := 1;
Eigenvector(2] := 0;
end
else.
begin
Eigenvector[1] := 1;
- {f 8 = 0 then
begin
Eigenvector[l] := 0;
Eigenvector(2] := 1;
end
else
begin
Eigenvector{2] := (A / 8) * (-1) ;
end;
end;

end; { Find_Eigenvector }

: MatrixIT);
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procedure -Edit_Axis(x,y,slop:real };
var
x1,7v1,x2,v2 : integer;
tenX, tenY,myc : real ;
begin
x1 := round(x); y1 := round(y);
EGAPlot(x1,v1,0,7);
m := slop;
¢ :=y - (n*x);
il =1
vl := trunc(m*xl + ¢);
if (y1 (1) OR (y1 ) Y_Max) then

begin
yl := §;
xi := trunc( (¥l -¢) /o );
if (x1 ¢ 1) 0R (x1 ) X_Max) then
begin
xl := X Max;

vl := trunc( o*xl + ¢ );
if (y1 (1) OR (y1 } Y_Max) then
begin
vyl := Y _Max;
x1 := trunc( (yt = ¢ )/ a);
end;
v end;
end;
y2 := Y Max;
x2 :=trunc( (y2-¢)/n);
if (x2 ( 1) OR (x2 » X_Max) then

begin
x2.:= X_Max;
y2 := trunc( n*x2 + ¢ );
if (y2 (1) OR (y2 } Y_Max) then
begin
y2 1= 1;
x2 :=trune( (y2-¢ ) /n);

if (x2 ( 1) OR (x2 ) X_Max) then

begin
x2 = 1;
y2 := trunc( n*x2 + ¢ );
end;
end;

end;
EGADraw (X1,Y1,X2,Y2,0,14);
end; { Edit_Axis }

procedure Eigen Process(RotaPnT : DataPnT) ;
var
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slopEigent : real;
slopEigen2.: real;
procedure Yes_No_Edit_Axis;
begin { Yes_No_Fdit_Axis }
repeat
gotoXY(1,23); ClrEel;
write('Display Axis on picture (Y/N) ’);
read (Kbd,ch);
until UpCase(ch) IN ['Y',’N’];
if UpCase(ch) = 'Y’ then
begin
if Eigenvaluel ) Eigenvalue2 then
Edit_Axis(Mean_X,Mean_Y,SlopEigent)
else
Edit_Axis(Mean_X,Mean_Y,SlopEigen2);
end;
end; { Yes_No_Edit_Axis }
begin { Eigen_Process }
gotoXY(1,23); ClrEol;
textcolor(4); write(’Compute ! '};
textbackground{0); write('Please vait... '};
Find_Element(RotaPnT) ;
Find_Eigenvalue;
Find_Eigenvector (Eigenvaluel,Eigenvectorl);
it Eigenvector1[1] ( 0.00000001 then
SlopEigenl := 0,00000001
else
SlopEigent := Eigenvectori[2] / Eigenvectorti{1] ;
Find_Figenvector(Eigenvalue?,Eigenvector2};
if Eigenvector2[1] { 0.00000001 then
SlopEigen2 := 0.00000001
else
SlopEigen2 := Eigenvector2{2] / Eigenvector2{l] ;
Yes No_Edit_Axis;
sound(2000); delay(500); nosound;
end; { Eigen_Process }

{ EXXRRRXRRRERRRRRXRRRRRXRARRRXRRRRXXRRRRRR R X X

END; Eigenvalue & Eigenvector
BEGIN; Rotate_Object

Version 1.1A
ARXRXRXRXRXRRRRRRXRRZRRRRRRXKXRXXRARRXRRRR X X }

procedure [nitial Rota;
begin
Wait_Message;
New(RotaPnT1) ;
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New({RotaScene) ;
RotaPnT1".NextDa nil ;
RotaScene” .NextDa := nil ;
for Line X := 1 to X_Max do
begin

N

New(RotaPnT1".Datalnage[Line_X]);
New(RotaScene”.Datalnage{Line X1);

RotaPnT1".DataImage[Line_X] .NextAr
RotaScene”.Datalmage[Line X]™.NextAr :

for Line Y := 1 to Y_Max do
begin

RotaPnT1 .Datalmage[Line_X] .ArrayP[Line_Y]
RotaScene.Datalmage(Line X] .ArrayP(Line_¥] :

end;
end;
end; { Initial _Rota }

nil ;
nit ;

"o

GBL;
GBL;

procedure Take_Foraular(zeta:reall;

begin
Fratrix(At1] :
FMatrix(A12] :
FMatrix[A21] := -sin(zeta);
FMatrix(A22] := FMatrix(ALl];
end; { Formular_Matrix }

cos(zeta);
sin(zeta);

procedure Product_Matrix(var Result : MatrixTT) ;

var
temResult : MatrixTT;
begin
tenResult(1] :
temResult[2] :
Result[1]
Result[2]
end; { Product Matrix }

FMatrix[A11]
FMatrix(A12]

temResult(1] ;
teaResutt(?2] ;

x

x

Result(1] + FMatrix(A21] * Result[2] ;
Resuit(1] + FMatrix[A22] * Result(?] ;

procedure Sub_Matrix (var dataX¥ : MatrixTT);

begin { Sub_Matrix )

dataXy[1] := dataxy[1} - Mean_X ;
dataXY[2] := dataXY[2] - Mean_¥ ; .

end; { Sub_Matrix }

procedure Add_Matrix (var dataXY : MatrixTT) ;

begin { Add_Matrix }

dataXY(1] := dataXy(1l] + Mean X ;
dataXY[2] := dataXy(2] + Mean_Y ;

end; { Add Matrix }

procedure Find_Angle (var Alpha :

var

real );
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tem : real ;
begin { Find_Angle }
if Eigenvaluel )= Eigenvalue2 then
begin
if Eigenvectori[1] = 0 then
tem := Pi/2
else
tem := ArcTan{Eigenvectori[2]/Eigenvectori{1]]};
end
else { Eigenvalue2 ) Eigenvaluel }
begin
if Eigenvector2(1] = 0 then
tem := pi/2
else
tem := ArcTan(Eigenvector2{[2]/Eigenvector2{1]);
end;
Alpha := tem ;
end; { Find_Angle }

function Find_Angle Rota (Alphal,Alpha2 : real ) : real ;
var
tenl, ten2,tenm : real;
P_Falgl,P_Falg2 : boolean ;
begin { Find_Angle Rota }
if Alphal ( 0 then
P_falgt := false
else o
P_Falgl := true ;
if Alpha2 ( 0 then
P_Falg2 := false
else
P _Falg2 := true ;
if P_Falgl AND P_Falg2 then
tem := Alphal - Alpha?
else
if NOT(P_Falgl) AND NOT(P_Falg2) then
tem := -( ABS(Alphal) - ABS(Alpha2) )
else
it P_Falgl AND NOT(P_Falg2) then
tem := Alphal - (pi + Alpha2)
else
it NOT{P_Falgl) AND P_Falg2 then
tem := { (pi + Alphal) - Alpha2 } ;
Find_Angle Rota := tem ;
gotoXY(1,23); Clrfol;
write(’Rotate Angle = ’,{ (ten)*180/pi ):3:2 ); read(kbd,ch);
end; { Find_Angle Rota }

procedure‘Rota_pata( RotaPnt : DataPnT ; Alpha : real);
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var
tem : byte;
ResultX,ResultY : integer;
TenMa : MatrixTT;
begin

Take_Fornular(Alpha);
for Line Y := 1 to Y_Max do
begin
for Line X := 1 to X_Max do
begin
tem := RotaPnT .DataImage[Line_X] .ArrayP[Line_Y];
if tem = GBH then
begin
TenMa[1l] := Line X; TemMa[2] := Line_y;
Sub_Matrix(TeaMa);
Product_Matrix(Tenta);
Add_Matrix{TenMa);
ResultX := round(TemMal1]);
ResultY := round(TemMa[2]);
if RotaScene”.Datalnage[ResultX] .ArrayP{ResultY] = GBL then
RotaScene”,Datalmage[ResuitX] .ArrayP{ResultY] := ten
else
begin
ResultX := round(TeaMa(1]);
ResultY := round(TeaMa[2]};
RotaScene”.Datalnage[ResultX] .ArrayP[ResultY] := tem;
end; { if }
end; { if }
end; { for )
end; { for }
end; { Rota_ata }

procedure DisplayResult;
var
tem : byte;
begin
for Line ¥ := 1 to Y_Max do
for Line X := 1 to X_Max do
begin
tem := RotaScene .Datalmage[Line X] .ArrayP[Line_Y] ;
if tem = GBH then
begin
EGAPlot (Line_X+Posil,Line_Y+Posil,0,12});
end; .
end;
end; { DisplayResult }

procedure Pre Figen Rota Process{var Alpha : real };
var
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Alphal,Alpha2 : real ;

begin { Pre_Eigen_Rota }
gotoXY(1,22); write(’Refference Scene ');
Read_Data_File(RotaPnT1);
Eigen_Process(RotaPnTl);
Find_Angle(Alphall;

gotoXY(1,22); write(’Taget Scene N
Read_Data_File(RotaPnT1);
gotoXy(1,22); write(’ ');

Eigen_Process(RotaPnTl);
Find_Angle(Alpha2);
"Alpha := Find_Angle_Rota(Alphal,Alpha2);
end; { Pre_Eigen Rota }

begin ‘{ Module_Rotate_Object }
Mark(HTop) ;
gotoXY(1,23}; ClrEol;
write(’Compute ! ');
Initial Rote;
Pre_Eigen_Rota_Process(Zeta);
Rota_Data(RotaPnT1,Zeta);
DisplayResult;
sound(2000); delay(500}; nosound;
Yes_No_SavePicture(Rotascene);
Release(HTop);

end; { Module Rotate_Object }

[ ARXAKXKRAKXRRA KKK KKRKRXRRK AR AR K RRR KR KRR KX RKKRRR R KRR KX

End Rotate Object

AXXXRRRXRAXKRRRARARKRRARRARXRRAR AR RRKRRRRRRRXR R KX X X }
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File : DETEDGE.INC

Current Date : Tuesday June 28, 1983

Current Time : 2:33 AM

Progran :
Progranmer :

{ EXRRXRRRRXRRRRRRRARRRRRRRRRRRRRRRRRRRRRRRRXRRERRRRRRRRRRRRRRR XX R

x  §
2 PROCEDURE EDGE FOLLING BY WINDO *
x  §
x CREATE ( MM DD YY ) 6 12 87 1
2 2
x VERSION 1.2C x
x x
2 BY  CHANCHAI PISITTIVITHAYANON *
x 2

!!!!!!!l!l!!!!!!!!!!l!!i!l!!!i!x!!!!!!!!!!!!!R!R!!!!!!ll!!!!!!}

Overlay procedure Contour Following( BvisionV : DataPnT );
Label
End_Procedure;

Type
CodeT = 0..8 ;
DataRecP = "DataRecPT ;
DataRecPT = Record
" " Datall : byte;
Datall : byte;
DataC! : CodeT;
NextPn : DataRecP;
End;
Var
ch : char ;

StartPI,StartP] : integer ;

NextEI,NextEJ : byte ;

TemX, TenY : brte ;

ChainCode : CodeT ;

NunE : integer ;

ResEdge  : DataRecP;

FirResEdge ,NewResEdge, LastResEdge : DataRecP;
ClockWise : boolean;

Error : boolean;

procedure Initial_fdge Detection;
begin { Initial _fdge Detection }
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New{ResultB);
Result8”.NextDa := nil ;
for Line X := 1 to X_Max do
begin
New(Result8".Datalnage[Line X]);
ResultB”.Datalnage{Line X] .NextAr := nil ;
for Line_Y := 1 to Y Max do
begin .
ResultB”.Datalmage[Line X1 .ArrayP[Line_Y] := GBL;
end;
end;
end; { Initial_FEdge Detection }

‘Procedure SaveDatat ;

Var
Created : boolean;
Filename : string[50};
DataFile : Datal;
DataRec : DataRecT;
ch : char;

procedure WriteDataRec ;
begin { WriteDataRec }
NewResEdge := FirResEdge;
while NOT (NewResEdge = nil) do
begin ; :
DataRec.Datall := NewResEdge”.Datall;
DataRec.DataJl := NewResEdge .Datall;
DataRec.DataCt := NewResEdge .Datall;
write(DataFile,DataRec);
NewResEdge := NewResEdge .NextPn;
end; { vhile }
end; { WriteDataRec }

"

Begin ( SaveDatat }
gotoXY(1,23); ClrEol;
write ('Input file name for SAVE dataedge ...');
read (Filename);
it NOT(Filename = '") then
begin
Assign(DataFile,Filename);
{$1-} Reset(DataFile); {sI+}
Created := IOresult = 0;
if NOT Created then
begin
rewrite(Datafile);
WriteDataRec;
close(DataFile);
end
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else {81 )
begin
gotoX¥(1,23); ClrEol;
sound(2000); delay(500); nosound;
write(Filenanme,’ Exist |  ENTER : Overdrite , Es¢ : Quit ’);
repeat
read(kbd, ch);
until (ch = #30D) OR (ch = 827);
if ch = 830D then
begin
rewrite(DataFile);
WriteDataRec;
close(DataFile);
end;
end; { 81 )
end; { if }
sound(2000); delay(500); nosound;
end; ([ SaveDataE }

Procedure DisplayDatalPT ;
var a : integer;

begin
writeln (Lst,’ Format Data Edge’);
writeln{Lst);writeln(Lst);
writeln (Lst,’ X, Y : Chain Code’);

writeln{Lst);writeln(Lst);writeln(Lst);uriteln{Lst);
NewResEdge := FirResEdge;
a:=l;
while NOT (NewResEdge = nil) do
begin
write(Lst,NewResEdge .Datall:3,’,’ NewResEdge .Datall:3,’:’
,NeuResEdge .DataCl:t,’ ’);
NewResEdge := NewResEdge .NextPn;
if (a mod 6} = 0 then
writeln(Lst);
a:zatl;
end;
writeln(Lst); writeln(Lst});
end; { DisplayDatalPT }

Procedure DisplayDataCON ;

var a : integer;

begin
gotoX¥(1,23); ClrEol;
NeuwResEdge := FirResEdge ;
a:=1;
while NOT (NewResEdge = nil) do
begin
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write (NewResfdge .Datall:3,’,’,NewResEdge”.Datall:3,’:’,
NewResEdge .DataCl,’ ');
NewResEdge := NewResEdge  .NextPn ;
it (a mod 7) = 0 then
begin
read(kbd, ch) ;
gotoXY(1,23); ClrEol;
end;
a:zatl;
end;
read(kbd,ch);
end; { DisplayDataCON }

Procedure Pre_Prompt ;

begin
gotoXY(1,23); ClrEoL ;
write (" Press any key to Continue ’);
read (Kbd,ch) ;

end; ( Pre_Prompt }

procedure Find_FPosi [var xx,yy : integer};
var
TenXX, TenYY : {nteger;
TenColor : byte;
¢h ¢ char; )
begin { Find_FPosi }
gotoX¥(1,23); ClrEol;
write(’Press Arrow key for Move Point :: Enter to Continue ');
vhile NOT(ch = Enter) do
begin
gotoXY(60,21}; weite(’X =-*,XX:3,", Y = 7,¥Y:3);
TenColor := EGAGetdot(xx,yy,0);
TemXX := xx ;
TenYY := yy ; .
EGAPlot (xx,yy,0,15);
read(kbd,ch};
cursor(xx,yy,ch);
EGAPlot (TemXX, TemYY,0,TenColor);
end; { uhile }
Repeat
XX = xx + 1;
until ((68H = BvisionV".Datalmage(xx] .ArrayP(yy])
oR ({X_Max-1) ¢ xx));
while {(68L = BvisionV .Datalmagelxx] .ArrayP{yy])
AND ((Y_Max-1) ) yy}) do
begin
YY :2yy + 1
Xx = 1;

won
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Repeat
XX =X o+ 1
until ((GBH = BvisionV .Datalmage(xx1 .ArrayP[yy])
0R (X _Max-1) ¢ xx));
end;
it (Y_Max-1) (= yy then
begin
gotoXY(1,23); ClrEol;
write(’Error ... Contain scene EMPTY ');
sound(2000); delay(500); nosound;
delay(500);
Error := true;
end;
sound(2000); delay(500); nosound;
end; { Find_FPosi }

procedure Keep_Edge (PosI,Pos] : byte ; CCode : CodeT );
var
F_DataRec ,N_DataRec ,L_DataRec : DataRecP ;
begin
) New (NewResEdge);
NewResEdge .Datall := Posl;
NeuResEdge .DataJl := Posl;
NewResEdge .DataCl := CCode;
if FirResEdge = nil then

FirResEdge := NewResEdge
else )

LastResEdge .NextPn := NewResEdge;
LastResEdge := NewResEdge;
LastResEdge . NextPn := nil ;

end; { Keep_fdge }

procedure YesNo_ClockWise;
begin
gotoXY(1,23); ClrEol;
write('Set CLOCK WSIE (Y /N ), YES');
read(Kbd,ch);
it Upcase(ch) = "N’ then
Clocklise := false
else
ClockWise := true ;
end; { YesNo_ClockWise }

Procedure Next_edge (Var Posl , PosJ : byte ; Var CCode : codeT);
Type

GrayL = GBL..GBH;
vindoT = array [CodeT] of 6rayi;
Var

direction : CodeT; { code }
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vindo : windoT;
ProtecLoop : byte;

Begin
| P I}
R e I
(w3 twtu! }
R e a4 }
{:rue ) Wi}
R e it }
{:'u5tue w2t}
I e s et S
{1 }

Nindo[0] := BvisionV .Datalmage(PosI+1] .ArrayP[Pos] 1;
Windo[1] := BvisionV .Datalmage[PosI+l] .ArrayP[PosI-1];
Windo(2] := BvisionV .Datalnmage{PosI ] .ArrayP[Posi-1];
Windo{3] := BvisionV .Datalmage(PosI-1]".ArrayP[PosJ-1];
Windo[4] := BvisionV™.Datalmage[PosI-1]",ArrayP{Pos] ];
Windo[5] := BvisionV .Datalmage[PosI-1]".ArrayP[PosJ+1];
Nindo[6] := 8visionV.Datalnage[PosI ) .ArrayP[PosJ+1];
Windo[7] := BvisionV®.Datalmage{PosI+1]".ArrayP{PosJ+1];

direction := ccode;
if ClockWise then
begin
case direction of

0 : direction := 7 {5};
1 : direction := 7 {6};
2 : direction := 1 {7};
3 ¢ direction :=1 {0};
4 : direction := 3 {t};
5 : direction := 3 {2}:
6 : direction := 5 {3};
7 : direction := 5 (4};

end; { case }
ProtecLoop := 0;
while (windo [direction] (} GBH) OR (ProtecLoop ( &) do
begin )
ProtecLoop := ProtecLoop + 1;
direction := direction ¢ {;
if direction } 7 then
direction := 0;
end; { while }
end
else { NOT(ClockWise) }
begin
case direction of
0 : direction := 1 ;
1 : direction := 3 ;
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: direction :=
: direction :=
: direction :=
: direction :=
: direction :=
7 : direction :=
end; { case }
ProtecLoop := 0;
while {winde [direction] () 6BH) OR (ProtecLoop ( 8} do
begin
ProtecLoop := ProtecLoop + 1;
direction := direction - 1;
if direction = 255 then
direction := 7;
end; { while }
end;
ccode := direction;
Case direction OF {* transform to standas window *}
0 : begin PosI := PosI + 1 ; Posl] := Pos] ; end;

os N & e
Lot BN IS L RIS L B 2}

1 : begin Posl := PosI + 1 ; PosJ := Posl - 1 ; end;
2 : begin PosI := Posl ; Posl := Posl - 1 ; end;
3 : begin PosI := PosI - 1 ; Pos] := Pos] - 1 ; end;
4 : begin PosI := PosI - 1 ; PosJ := Posl ; end;
5 : begin Posl := PosI - 1 ; Posl := PosJ + 1 ; end;
6 : begin PosI := Posl ; Pos] := Pos] + 1 ; end;

7 : begin PosI = PosI + 1 ; Pos] := Posl + 1 ; end;
end; { CASE }
end; { Next_edge }

Procedure DisplayRes;
Var
il : integer;
ji 1 integer;
tem : byte;
begin
for jj := 1 to Y_Max do
begin
for ii := 1 to X_flax do
begin
tem ;= ResultB .DataImage(iil .ArrayP[jj);
if tem = GBH then
EGAPlot{ii+Posil, Jj+POSIJ 0,1);
end;
end;
end; { DisplayRes }

Begin { Contour_following }
Mark (HeapTop);
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Error := false;
Initial _Edge Detection;
YesNo_ClockWise;
FirResEdge :=z nil;
StartPI := 1 ; StartP] := 1; {* set value of initial *}
Find_FPosi (StartPI,StartP); {* find first point of binary_vision *}
if Error then GOTO End_Procedure;
ChainCode := 7 ; {* set initial for Loopscan in
the PROCEDURE NEXT_EDGE (use only 7} *)
NextEIL := StartPI; NextEJ := StartPJ;
‘Next_Edge (NextEL, NextEJ,ChainCode);
Keep_Fdge{StartPI,StartPJ,ChainCode); {* keep data numver &
position into memory *}
Result8’.Datalmage(StartPI] .ArrayP[StartPl] :=
BvisionV™.Datalmage[StartPI]”.ArrayP[StartPl] ;
while NOT( (StartPI = NextEI) AND (StartPJ = NextE)) ) do
begin
TemX := NextEI ; TemY := NextE] ;
Next_edge(NextEI,NextEJ,ChainCode); {* find edge *}
Keep_Fdge(TenX, TenY,ChainCode); {* keep data number&position
into memory *}
Result8’.Datalnage[TeaX]".ArrayP[TenY] :=
BvisionV™.DataInage(TenX] .ArrayP(TenY] ;
end;
DisplayRes;
repeat
gotoXY(1,23); ClrEol;

write(’Selet..Alphabet for Display Chain_code € : Console P : LPT @ : Quit ');

read(Kbd, ch);
if UpCase(ch) = 'P’ then
DisplayDatalPT;
it UpCase{ch) = 'C’ then
DisplayDataCoN;
until UpCase(ch) in ['P’,’C’,'8’];
repeat
gotoXY(1,23); ClrEol;
write (’Save Dataedge { Y/N ) '); read(KXbd,ch) ;
it Upcase(ch) = 'Y’ Then
begin ’
Savedatat ;
end;
until UpCase(ch) in [’Y’,’N’];
Yes No_SavePicture(Results);
End_Procedure :
Release(HeapTop);
End; { Contour_Following }
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File : SMOOTH.INC

Current Date : Tuesday June 28, 1988

Current Time : 2:36 AM

Progran :
Programmer :

: { AXXXXRRXRRRXRRRRRARRERRRRRRRARRRARRRRRRRRRRRRXARRRRRRRRRRRRRRRRRRRR

PROCEDURE ~ SMOOTHING BINARY IMAGES
[*  BINARY IMAGES IS PASSED  */
/* THE PROCEDURE )
CREATE ( MM DD YY ) 8 23 87
VERSION 1.0

BY  CHANCHAT PISITTIVITHAYANON

M e 2 N M N M X N W
* X X N X ¥ X X N W

ll!!!l!l!llllllll!lliill!!ll!ll!!xlllllllllllll!l!!ll!l!il!i!!}

Overlay procedure Smoothing_Binary Images(SceneBi : DataPnT );

Type
LabelT = (A,8,C,D,E,F,G6,H,P);
GrayL = G6BL..GBH;
windoT = array {LabelT) of boolean;
Var

TemSceneBi : DataPnT;
TemSmooth : DataPnT;
Windo : windoT;
result : boolean;

procedure Initial_Smoothing;
begin
New(TemSceneBi);
TenSceneBi . NextDa := nil ;
New(TemSnooth);
TenSmooth™.NextDa := nil ;
for Line X := 0 to X _Max+l do
begin
New(TenSceneBi”.Datalmage(Line X]);
TenSceneBi”.Datalnage[Line X} .NextAr := nil ;
New(TenSmooth.Datalmage[Line_X]);
TenSmooth™.Datalmage[Line_X}".NextAr := nil ;
end;

for Line X := 0 to X_Max+l do
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begin

TemSceneBi .Datalmage(Line X] .ArrayP[ t ] :
TenScene8i .Datalnage[Line_X] .ArrayP[Y _Max ] :
TemSceneBi .Datalmage[ 1 ] .ArrayP[Line_X] :
TemSceneBi”.Datalmage(X_Max ]".ArrayP[Line X] :

end;

for Line Y := 1 to Y_Max do
for Line X := L-to X_Max do
begin

TemSceneBi .Datalmage[Line X] .ArrayP[Line_Y] :

(11}

(1]

SceneBi”.Datalmage(Line X1 .ArrayP(Line_Y];

TemSmooth”.Datalmage(Line X] .ArrayP[Line_Y]

TenScenedi”.Datalmage(Line _X) .ArrayP[Line Y];

end;
end; { Initial_Smoothing }

procedure TransfromTrueFalse(PosI,Pos]
| P ceeeen I}
R e e T |
{:1Aa181Cc) )
R ot SRS |
{«1DIPIE} 1}
{ ¢ 4mmmtompmmmy )
{:1Fi6lH} }
R e St et S |
{1 - }

begin { TransfromTruefalse }

if TemSmooth™.Datalmage(PosI-1] .
Windo[A] := true

else
Windo{A] := false;

if TemSmooth.Datalmage[Posl 1
Windo(B] := true

else
Windo(B] := false;

if TemSmooth™.Datalmage[PosI+l] .
Windo(C] := true

else
Windo[C]) := false;

if TemSmooth”.Datalmage(PosI-1] .
Windo[D] := true

else '
Windo[D] := false;

if TemSmooth’.Datalmage(PosI+t] .
Windo[E] := true

else

.ArrayP(Pos]-1]

:integer);

ArrayP[Posl-1]

"

ArrayP{PosJ-1] =

ArrayP(Pos] ]

ArrayP{Pos) ]

GBL ;
GBL ;
GBL ;
GBL ;

GBH then

68H then

GBH then

G8H then

GBH then
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Windo(E] := false;

if TemSmooth™.Datalmage(PosI-1]".ArrayP[PosJ+1] = GBH then
Windo[F] :=. true

else
Windo(F] := false;

if TemSmooth.Datalmage[PosI 1™.ArrayP{PosJ+1] = GBH then
Windo[8] := true

else
Windo[6] := false;

if TemSmooth™.Datalmage[PosI+1] .ArrayP[Posl+1] = GBH then
Windo[H] := true

else
Windo[H] := false;

if TemSmooth .Datalmage[PosI 1 .ArrayP[Pos] ] = GBH then
Yindo[P] := true

else
Windo[P] := false;

end; { TransfromTrueFalse }

procedure Algorithum Stepi;
{ Step_t .. fills in small (one pixel) holes in otherwise dark areas }
begin
for Line_Y := 1 to Y_Max do
for Line X := 1 to X_Max do
begin
TransfronTrueFalse(Line X,Line_Y);
result := Windo[P)
OR ( Windo[B] AND Windo[G] AND ( Windo[D] OR Windo[E] ) )
OR ( Windo[D] AND Windo[E] AND { Windo[B] OR Windo[6] ) };
if result then '
TenSceneBi”.Datalnage(Line X1 .ArrayP[Line_ Y] :
else
TenSceneBi”.DataInage[Line _X] .ArrayP[Line_Y] := GBL;
end;
end; { Algorithum_Stepl }

6BH

procedure Algorithum_Step?;
{ Step_2 .. fills in small notches in straightedge segments }
begin
for Line_Y := 1 to Y_Max do
for Line X := 1 to X_fax do
begin
TransfromTrueFalse(Line_X,Line_Y);
result := Windo[P] AND
( ( Windo[A] OR Windo[B] OR Windo[D] ) AND
( Windo[E] OR Windo[6] OR Windo(H]} ) OR
{ Windo(B] OR Windo[C] OR Windo(E] ) AND
( Windo[D] OR Windo(F] OR Windo(6] ) );
if result then
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TemSceneBi .Datalnage(Line X]°.ArrayP[Line Y] := GBH
else ’
TenSceneBi .Datalnage[Line X]".ArrayP[Line Y] := GBL;
end;
end; { Algorithum_Step2 }

procedure Algorithum_Step3;
{ Step_3 .. elininates isolated 1’s )

begin
for Line_ Y := 1 to Y_Max do
for Line_X := 1 to X _Max do
begin

TransfronTrueFalse{Line X,Line_Y);
result := NOT(Windo[P]) AND
( Windo[D] AND Windo[F] AND Windo[6] } AND
NOT( Windo[A] OR Windo[B] OR Windo[C] OR Windo(E] OR Windo(H] )
OR Windo(P] ;
if result then
TenSceneBi”.Datalnage[Line X]™.ArrayP(Line Y] := GBH
else
TenSceneBi.Datalmage[Line X1".ArrayP(Line Y] := 6BL;
end;
end; { Algorithum_Step3 }

procedure Algorithum_Stepé;
{ step_s .. elininates small bumps along straightedge segments }
begin
for Line Y := 1 to Y_Max do
for Line X := 1 to X_Max do
begin
TransfronTrueFalse(Line _X,Line_Y);
result := NOT(Windo(P]) AND
( Windo(A] AND Windo(B] AND Windo(D] ) AND
NOT( Windo[C] OR Windo[E] OR Windo[F] OR Windo(6] OR Windo(H] )
OR Windo(P] ;
if result then
TenSceneBi’.Datalnage(Line X1 .ArrayP[Line Y] :
else
TenSceneBi”.Datalmage(Line X1 .ArrayP{Line Y] :
end;
end; { Algorithun_Steps }

1}

6BH

GBL;

procedure Algorithum_Step5;
{ Step_5 .. replaces missing corner points }
begin '
for Line_ Y := 1 to Y_Max do
for Line X := 1 to X_Max do
begin
TransfromTrueFalse(Line _X,Line_Y);
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result := NOT{Windo[P]) AND
( Windo{E] AND Windo[G] AND Windo[H] } AND
NOT( Windo[A] OR Windo[B] OR Windo[C] OR Windo[D] OR Windo(F] )
OR Windo(P] ;
if result then
TemSceneBi~.Datalnage[Line X] .ArrayP(Line Y] :
else
TenSceneBi.Datalmage(Line_X] .ArrayP(Line_Y] :
end;
end; { Algorithum_Step5 }

GBH

"

GBL;

procedure Algorithum_Step6;
{ Step 6 .. }
begin
for Line Y := 1 to Y_Max do
for Line X := 1 to X Max do
begin
TranstromTrueFalse(Line _X,Line_Y);
result := NOT(Windo[P]) AND
( Windo[B] AND Windo[C] AND Windo(E] } AND
NOT( Windo[A] OR Windo[D] OR Windo[F] OR Windo{G] OR Windo[H] )
OR Windo(P] ;
if result then
TemSceneBi”.Datalmage(Line X] .ArrayP{Line_Y] :
else
TemSceneBi”.Datalnage(Line _X] .ArrayP[Line_Y] :
end; i
end; { Algorithum_Stepé )

G8H

GBL;

procedure Display_Smooth;
begin

gotoXY(60,21); write(’X = ’,Posil:3,”, ¥ = *,Posil:3);

for Line Y := 1 to Y_Max do

for Line X := 1 to X_Max do
if TemSceneBi’.DataImage[Line X].ArrayP[Line_Y] = GBH then
EGAPLot(Line_X+Posil,Line_Y+PosiJ,0,15);

end; { Display_Smooth }

procedure SwapResult; ’
begin
for Line_Y := 1 to Y_Max do
for Line X := 1 to X_Max do
begin
TemSmooth™.Datalmage[Line X1 .ArrayP{Line_Y] :=
TenSceneBi”.Datalmage(Line_X) . ArrayP(Line Y];
end;
end; { SwapResult }

procedure Yes No_Stepl;



File : SMOOTH.INC Page : SO

begin
gotoXY(1,23); ClrEol;
write{'Sooothl : Delete noise of picture - (Y/N) ');
read(kbd, ch);
it NOT (upCaselch) = °N’) then
begin
gotoXY(1,23); ClrEol; write{’Compute ! Please wait ... ');
Algorithun_Stepi;
Display_Smooth;
SwapResult;
end;
end; { Yes_No_Stepl }

procedure Yes_No_Step?;
begin
gotoX¥(1,23); ClrEol;
write(’Smooth2 : Fill notches of picture (Y/N) ');
read(kbd,ch);
"if NOT (UpCaselch) = *N') then
begin
gotoXY(1,23); ClrEol; write(’Compute ! Please wait ... ');
Algorithum_Step2;
Display_Smooth;
SwapResult;
end;
end; { Yes_No_Step2 }

procedure Yes_No_Step3;
begin
gotoXY(1,23); ClrEol;
write(’Smooth3 : Fill corner up-left of picture (Y/N) *);
read(kbd,ch); .
if NOT (UpCase(ch) = 'N') then
begin
gotoXY(1,23); ClrEol; write(’Compute ! Please wait ... ');
Algorithum_Stepl;
Display_Smooth;
SwapResult;
end;
end; { Yes_No _Step3 }

procedure Yes_No_Stepé;
begin
gotoX¥(1,23); ClrEol;
write('Smoothé : Fill corner up-right of picture (Y/N) *);
read(kbd,ch);
if NOT (upCase(ch) = "N’} then
begin
gotoXY(1,23); ClrEol; write(’Compute ! Please wait ... ');
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Algorithum_Step4;
Display_Smooth;
SvapResult;
end;
end; { Yes_No_Stepé }

procedure Yes_No_Step$;
begin
gotoXY(1,23); ClrEol;
write(’SmoothS : Fill corner down-left of picture (Y/N) ’);
read(kbd,ch);
if NOT (UpCase(ch) = "N’} then
begin
gotoXY(1,23); ClrEol; write(’Compute ! Please wait ... '};
Algorithum_Step$S;
Display_Smooth;
SwapResult;
end;
end; { Yes _No_Step5 }

procedure Yes_No_3Stepé;
begin
gotoXY(1,23}; ClrEol;
write(’Smooths : Fill corner down-right of picture (Y/N) ');
read(kbd,ch);
if NOT (upCase(ch) = "N’} then
begin -
gotoXY(1,23); ClrEol; write(’Compute ! Please vait ... ');
Algorithum_Stepé;
Display_Smooth;
end;
end; { Yes No_Stepé }

_begin { Smoothing Binary_Images }
mark (HeapTop};
Initial_Smoothing;
Yes_No_Stepl;

Yes No_Step2;
Yes_No_Stepd;
Yes No_Stepd;
Yes_No_Step5;
Yes_No_Stepb;
sound(2000}; delay(500); nosound;
Yes_Mo_SavePicture(TemSceneBi);
release(HeapTop);
end; { Smoothing_8inary_Inages }
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File : ENCODER.INC

Current Date : Tuesday June 23, 1938

Current Time : 2:38 AM

Progran :
Programmer :

{ RARERARRRARXXXXXRRRERXXRRXRXXXARRAXXRXRXRXXA XXX AR A XXX RRRRRRRRRRRR XA R

z x
* PROCEDURE BREAK POINT DETECTION *
b b
* CREATE (MM DD YY ) 10 9 87 *
z X
* VERSION 3.1 A *
X z
* 8Y  CHANCHAI PISITTIVITHAYANON *
z b

t!!t!!!lt!!tl!!l!t!!!t!!!X!tttt!!!!!!!!!t!!ttt!!!t!!!!!t!!!!!!}

Overlay procedure CodeBox;
Type
DataRecP = "DataRecPT;
DataRecPT = Record
Datal : byte;
Datal : byte;
DataC : CodeT;
NextPnF : DataRecP;
NextPnB : DataRecP;
end;
Var
NumE : integer; )
FirDataRec, LastDataRec ,DunyDataRec : DataRecP ;
TemDumyDataRec : DataRecP;
ResultEnFi : File8T;
Filevar : DataT;
FileName : String50;
ResultC : DataPnT;
ChainC : CodeT;
DataRec : DataRecT;
Result I : byte;
Result_J : byte;
Result_C : CodeT;
LoadDataActive : boolean;
Loop0k : boolean;
MaxDrop,Minbrop : byte;
-HepTop : “integer;
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procedure InitialCodeBox;
begin { InitialCodeBox } .
if X_Max = 66 then
MaxOrop := 4
else
MaxOrop := 7;
MinDrop := 3 ;
New (ResultC);
ResultC”.NextDa := nil ;
for Line X := { to X _Max do
begin
New (ResultC”.Datalmage[Line X1) ;
ResultC’.Datalmage[Line X1 .NextAr := nil ;
for Line_Y := ! to Y_Max do
begin
ResultC”.Datalmage{Line X1 .ArrayP{Line_Y] := GBL ;
end;
end;
end; { InitialCodeBox )}

procedure ReadData;
var A
TenDataRec : DataRecP;
begin { ReadData }
FirDataRec := nil ;
while NOT EOF(FileVar) do
begin
read(FileVar,DataRec);
New (DumyDataRec);
DuayDataRec”.Datal := DataRec.Datalt;
DumyDataRec” .Datal := DataRec.Datall;
DumyDataRec”.DataC := DataRec.DataCl;
if FirDataRec = nil then
begin
FirDataRec :
TenDataRec :
end
else
begin
DumyDataRec .NextPn8 := TemDataRec ;
LastDataRec . NextPnF := DumyDataRec;
TemDataRec := DumyDataRec;
end; )
LastDataRec := DumyDataRec;
end; { while }
FirDataRec .NextPnB nil ;
LastDataRec .NextPnF := FirDataRec ;
end; { ReadData |}

DumyDataRec;
DumyDataRec;

" n
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procedure LoadData;

var
Created : boolean;
0K : char;
begin { LoadData }
repeat

gotoXY(1,23); ClrEol;
write(’Load File nane about dataedge ... ');

readln{FileName);
if FileName = ' then
begin

Creatad := true;
LoadDataActive := false;
end
else { NOT(FileName = *') }
begin
Assign(FileVar,FileName);
{$I-} reset(Filevar); {sI+}
Created := I0result = 0 ;
if Created then
begin
LoadDataActive := true;
ReadData;
close(Filevar);
end -
else { not create }
begin
gotoXY{1,23); Clrfol;
write{FileName,’ File NOT Found , Esc
sound(2000); delay(500); nosound;
read(Kbd, 0K);
it 0K = #27 then
begin
Created := true;
LoadDataActive := false ;
end;
end;
end; { else not (FileName = *') }
until Created ;
sound(2000); delay(500); nosound;
end; { LoadData }

Procedure MovePointer (var SeekDataRec : DataRecP
; PnDirection : integer ) ;
var
Count Seek : integer ;

: Exit ');
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dbegin { MovePointer }
if PnDirection ) 0 then
for Count_Seek := 1 to PnDirection do
SeekDataRec := SeekDataRec .NextPnf ;
if PnbDirection ( 0 then
for Count_Seek := -1 downto PnDirection do
SeekDataRec := SeekDataRec’.NextPnB ;
end; { MovePointer }

procedure DeletePnt { DetPn : DataRecP );
var
teml,tem2 : DataRecP;
begin { DeletePnt }
teml := DetPn”.NextPnB;
ten2 := DetPn’.NextPnF;
teml”.NextPnF := tem2;
ten2”.NextPn8 := teal;
dispose(DetPn);
end; { DeletePnt }

procedure InsertPnt(Dunyl : DataRecP ; DataR : DataRecT);
var

Tem,Ntem : DataRecP;
begin { InsertPnt }

Tem := Dumyl .NextPnB;

New{Nten);

Ntem".Datal := DataR.Datall ;

Nten.Datal := DataR.Datall ;

Nten.DataC := DataR.DataCl ;

Ten .NextPnf := Ntem;

Nten™.NextPnF := Dumyl;

Dumyl”.NextPn8 := Ntenm;

NTen™.NextPnB := Ten;
end; ( InsertPnt }

procedure EvenType(N:byte ; var H,L : byte);
begin ( EvenType )

if N = 0 then
L:=7 .
else
= N-1;
He=N+#l;

end; { EvenType }

procedure 0ddType{N:byte ; var H,L : byte);
begin { 0ddType }
Af N = 7 then
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H:=0
else
Hi=N+1;
L N-1;

end; -{ 0ddType }

procedure T_C_P(C : CodeT ; var x,v : integer);
begin { TC P}
Case C OF {* transforn to standas window *}

0 :beginx :=x+1;vy:z2y ; end;
1 :beginx:=x+l;y:=y-1; end;
2 : begin x :=x sy 1=y -1 end;
3 :beginx:izx-1;y:zy-1; end;
4 :beginx iz x-1;y =y ; end;
5 tbeginx:z=x-1;y:=y+1; end;
6 : begin x := x ;Y =y +1; end;
7 tbeginx:=x+1;y:=y+1; end;

end; { CASE }
end; { TCP}

function FindCode (x0,y0,x1,yl : integer) : CodeT;
begin { FindCode }
if (x1)x0) AND {yl=y0) then findCode := 0O
else
if (x1)x0) AND (y1(yD) then FindCode := 1
else
if (x1=x0) AND {y1(y0) then FindCode := 2
else
if (x1{x0) AND (y1{y0) then FindCode := 3
else
it (x1(xD) AND (y1=y0) then FindCode := 4
else
if (x1{x0} AND (y1}y0) then FindCode := §
else
if (x1=x0) AND (y1)y0) then FindCode := 6
else
it (x1)x0) AND (y1)y0) then FindCode :
end; { FindCode )

procedure TuninglLine(Head,Tail : DataRecP);
var
X0,Y0,X1,Y1 : integer;
Errorferm,HalfX,HalfY : integer;
x,Y,0eltaX,DeltaY,Xstep,Ystep : integer;
Oumy : DataRec?;
DataR : DataRecT:
vegin { Tuningline }
Dumy := Head .NextPnF;

75
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repeat
DeletePnt (Dumy);
Duny := Head .NextPnF;
until ( (Dumy’.Datal = Tail®.Datal) AND (Dumy”.Datal = Tail .Datal)
Oumy := Head;
X0 := Head .Datal ; YO := Head .Datal ;
X1 := Tail .0Datal ; Y1 := Tail .Datal ;
X = X0; v = Y05
Xstep := 1; Ystep := 1;
if X0 ) X1 then Xstep :z -1;
if Y0 ) Y1 then Ystep := -1;
DeltaX := abs(X1-X0);
DeltaY := abs(Y1-Y0);
ErrorTern := 0;
if NOT ((x0=x1) AND {y0=y1)) then
if DeltaX )} DeltaY then
begin
HalfX := trunc{DeltaX/2);
repeat
X := x + Xstep;
ErrorTerm 1= ErrorTern + DeltaY;
it NOT(ErrorTern (= HalfX) then
begin '
ErrorTern := ErrorTerm - DeltaX;
Yy := Y + Ystep;
end;
DataR.Datall -:
DataR.Datall := 8;
Dumy".Datal FindCode(Dumy”.Datal,Dumy.Datal,x,y);
InsertPnt{Tail,DataR);
Dumy := Dumy .NextPnF;
until (x=xt) and (y = v1);
end
else
begin
HalfY := trunc(Delta¥/2);
repeat
y =y + Ystep;
ErrorTern := ErrorTern + Deltax;
it Not(ErrorTern (= HalfY) then
begin
ErrorTern := ErrorTerm - DeltaY;
X := X + Xstep;
end;
DataR.Datall := x; DataR.Datall := y;
DataR.DataCl := §;
Dumy.DataC := FindCode(Duny”.Datal,Oumy .Datal,x,y);
InsertPnt(Tail,DataR);
Ounmy := Dumy .NextPnF;

1; DataR.Datall := y;

e
n 1]
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until (x = x1) and (¥ = v1);
end; a8
DeletePnt (Dumy);
end; { Tuningline }

function NearStart(Head,Tail : DataRecP) : Boolean ;
begin { NearStart }
NearStart := false ;
while NOT (Head = Tail) do
begin
if Head .NextPnB = nil then
NearStart := true ;
Head := Head .NextPnF;
end;
and; { NearStart }

procedure RePointStart{Head : DataRecP) ;
var
NewFirst : DataRecP ;
Tem : byte;
begin { RePointStart }
FirDataRec := Head ;
Ten := FirDataRec .Datal ;
vhile FirDataRec .DataJ (= Ten do
begin
Ten := FirDataRec .Datal;
FirDataRec := FirDataRec .NextPnF;
end;
FirDataRec := FirDataRec .NextPn8;
LastDataRec := FirDataRec .NextPn8 ;
FirDataRec .NextPnB := nil;
end; { RePointStart }

procedure ConsiderNoise (Head:DataRecP) ;

Const
Noi = 2;

{ MaxDrop = 7; see Initial Code Box
MinDrop = 3; }

var

Norm,Hi,Low : byte;
Tail : DataRecP;
Drop,Noise : integer;
GateHi,Gatelow : boolean;
begin { ConsiderNoise }
Tail := Head ;
Norm := Head .DataC;
Drop := 1; Noise := 0 ; GateHi := true; Gatelow := true;
it 0dd(Head .DataC) then
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0ddType{Norm,Hi,Lov)
else
EvenType{Norm,Hi,Low);
repeat
Tail := Tail .NextPnF;
if Tail .DataC = Hi then
begin
Noise := Noise + 1 ;
if GateHi then GateHi := false ;
end
else o
if Tail .DataC = Low then
begin
Noise :="Noise - 1;
if Gatelow then Gatelow := false ;
end;
Drop := Drop + 1;
until (Noi ¢ (=} ABS(Noise)} OR
{ (Drop } MinDrop)AND(ABS{Noise) {= Noi}AND(Tail .DataC = Norm) )
" OR (Drop )= MaxDrop) OR (NOT (Tail .DataC IN [Norm,Hi,Low]) )
if ( (ABS(Noise) ( Noi) AND (Tail’.DataC = Norm) AND
NOT{GateHi} AND NOT(GateLow} ) then
begin
if NearStart{Head,Tail) then
begin
TuningLine(Head, Tail);
RePointStart(Head);
end
else
TuningLine{Head,Tail);
end;
end; { ConsiderNoise }

procedure ReduceNoise;
var
Normal : byte;
X_DataRec : DataRecP;
begin { ReduceNoise }
DumyDataRec := FirDataRec;
repeat
Normal := DumyDataRec .DataC;
X_DataRec := DumyDataRec.NextPnF;
if NOT (Normal = X_DataRec’.DataC) then
ConsiderNoise(OumyDataRec);
OunyDataRec := DumyDataRec .NextPnF;
until DumyDataRec = FirDataRec ;
end; { ReduceNoise }

procedure Put_Conner(Dumy : DataRecP );
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var
TemDumy : DataRecP;
Ndata : DataRecT;
1,J : integer;
CC : CodeT;

begin { Put_Conner }
TemDumy := Oumy .NextPnf ;
TenDumy.DataC := Dumy .DataC ;
1 := TenDumy .Datal ;
J := TemDumy .Datal ;
CC := Dumy .DataC ;
T_c_plce,1,3);
TemDumy := TemDumy .NextPnf;
Ndata.DataCl := TemDumy .DataC;
Ndata.Datall := [ ;
Ndata.DataJl := J ;
InsertPnt(TenDuny,Ndata);

end; { Put_Conner )

procedure Save New DE ;
var
Filevar_Text : Text ;
pos : byte ;
a ! integer ;
chr : char ;
Str_X,Str_Y : string(5] ;
begin ( Save_New DF }
DumyDataRec := FirDataRec ;.-
repeat
EGAPlot ({DumyDataRec”.Datal+Posil), (DumyDataRec”.DataJ+Posil),0,3);
DunyDataRec := DunyDataRec .NextPnF; ‘
until DumyDataRec = FirDataRec ;
pos := 0 ;
repeat
pos :2pos + 1 ;
chr := copy(filenane,pos,1);
until (chr = *.") OR (chr = ' ');
if chr = ’." then ’
begin
delete(filenane,pos,3);
filename := concat(filename,’.DEL’);
end;
gotoX¥(1,23); ClrEol ;
write(’SAVE New Data edge ',Filename ,’ [ Y/ N ] Esc : Key Filename ');
read(kbd, ch);
if Upcaselch) = €’ then
begin
gotoXy(1,23); ClrEol ; write(’Enter Filename '); read(Filenane);
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end; )
if (upCasef{ch) = 'Y') OR ( (Upcase(ch) = E’) AND NOT(Filename = '') ) then
begin
assign(Filevar_Text,Filename);
rewrite(Filevar_Text);
DumyDataRec := FirDataRec ;
repeat
Str(DunyDataRec”.Datal,Str_X) ; -
a := length(Str_X);
for Pos := a to 5 do
Str_X := concat(Str_X,’ ’);
Str(DumyDataRec”.Datal,Str_Y) ;
vriteln(Filevar_Text,concat(Str_X,Str_Y));
DumyDataRec := DumyDataRec .NextPnF ;
until DumyDataRec = FirDataRec ;
close(Filevar Text);
end;
sound{3000); delay{100); nosound;
and; { Save_New DE }

procedure Find_NHL(Nom : CodeT ; var Hi,Lo : CodeT);
begin { Find NHL }
if ( Nom = 0) OR ( Nom = 7) then

begin
Case Nom of { }
0 :begin Lo :=7 ;Hl :=1; end; ( Protect0&7)
7 : begin Lo :=6 ; Hl := 0 ; end; { }
end; { }
end
else
begin
Hi := Nom + 1 ;
Lo := Nom ~ 1 ;
end;

end; { Find_NHL }

procedure FindTuning NHL (Dumy:DataRecP ; var Nom,HL:CodeT ;
var Leng:byte);
var
CountNom , CountHL : byte;
TemHL : CodeT;
begin { FindTuning_NHL }
CountNom := 1; CountHL := 0;
while Duny .DataC = HL do
begin i
CountHL := CountHL + { ;
MovePointer{Dumy,1);
end;
if CountHL ) CountNom then { probability : CountHL )= CountNom }
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begin
Leng := CountHL;
TemHL := Non;

Nom := HL;
HL := TemHL;
end
else
Leng :=1;

end; { FindTuning_NHL }

procedure Simulateln ( var SimDataRec : DataRecP ) ;

Const
initial = 8 ; [ The 8 can change form 0..8 , But not effect }
SetErrCC = 3 ; { SetErrCC is Seting Error Curve Constan }
SizePointing = 1 ;

Var
Norm,high, low,HiLo : CodeT;
Setlen,errSet : byte;

function SetErr (leng : byte) : byte;
Const
MaxLen = §;
begin ‘{ SetErr }
if leng )= MaxLen then {
SetErr 1= 2 { offset error
else ) {
SetErr := SetErrCC; {
end; { SetErr }

—

procedure HelpMe (errS : byte; Nor,HL :Codel ) ;
var
errCout : byte;
TenC : CodeT;
Count : integer;
begin { HelpMe }
errCout := 1 ;
repeat
MovePointer{SinDataRec,SizePointing); ’
if SinmDataRec = FirDataRec then LoopOK :2 true ;
TenC := SimDataRec”.DataC ;
if TemC = Nor then
errCout := 0 ;
if TemC = HL then
errCout .:= errCout + 1 ;
until ((TenC ()} Nor) AND (TemC (} HL)) OR (errCout )= errS) OR (Loop0k) ;
if (errCout = errS) AND NOT{LoopOk) then
begin
Count := -1 * (errCout-1) ;
MovePointer(SimDataRec,Count];
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end;
end; { Helpie }

begin { Simulateln }
LoopOk := false ;
Norm := SimDataRec .DataC ;
Find_NHL(Norm,High,Low);
SetLen := {1} 0 ;
while Norm = SimDataRec”.DataC do
begin
Setlen := Setlen + 1 ;
HovePointer{SinDataRec, SizePointing);
if SimDataRec = FirDataRec then
LoopOk := true ;
end;
HiLo := SimDataRec”.DataC ;
if ( HiLo = High ) OR (HiLo = Low ) AND NOT(LoopOX) then
begin
if HilLo = High then
begin
if SetLen = 1 then
FindTuning_NHL(SimDataRec,Norm,High,SetLen);
errSet := SetErr{Setlen);
HelpMe (errSet,Norm,High);
end
else { HiLo = Low }
begin )
if Setlen = 1 then
FindTuning_NHL (SimDataRec, Norm,tLow, SetLen);
errSet := Setfrr(SetLen);
HelpMe (errSet,Norm,Lov );
end;
end;
end; ( Sinulatetn }

procedure WriteDataRec;

begin { WriteDataRec )
revrite(FileVar);
DumyDataRec := FirDataRe¢ ;
repeat

DataRe¢.Datall := DumyDataRec”.Datal;

DataRec.DataJi := DumyDataRec .Datal;

‘DataRec.DataCt := DumyDataRec™.DataC;’

write(FileVar,DataRec);

DumyDataRec := DumyDataRec’.NextPnF;
until DumyDataRec = FirDataRec ;
close(FileVar);

end; { WriteDataRec }

»
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procedure SaveResultDataRec;
var
Created : boolean;
ch : char;
begin { SaveResultDataRec }
repeat
gotoXY(1,23); ClrEol;

write('Enter Filename for SAVE Encode data { X,Y:C ) ... ');

read(FileName);
if FileName = '’ then
begin
Created := true;
end
else
begin
assign{FileVar,FileNane);
{$1-} reset(Filevar); {$I+}
Created := IOresult =0 ;
if NOT Created then
begin
WriteDataRec;
Created := true ;
end { NOT Create }
else
begin
gotoXY (1,23); ClrEOL;
write(F{leName,’ Exist | Enter : OverWRITE , Esc
sound(2000); delay(500); nosound;
read(kbd,ch);
if NOT( (ch = Enter) OR (ch
if ch = Es¢ then Created :
if ch = #300 then
begin
revrite(Filevar);
WriteDataRec;
Created := true ;
end;
end;
end; { else FileName = '’}
until Created ;
-sound(2000); delay(500); nosound;
end; { SaveResultDataRec }

Esc) ) then Created
true ;

" M

procadure DisplayResultPicture;
begin { DisplayResultPicture }
gotoX¥(1,23); ClrEol;
write(’Display Encode Result (Y/N) ? Yes ');
read(Kbd,ch); ’
if Upcaseleh) = 'Y’ then

: Quit ');

:= false ;
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begin

Wait_Message;

for Line_Y := 1 to Y_Max do

for Line X := 1 to X Max do
if (ResultC’.Datalnage[Line X1".ArrayP[Line_Y]) = GBH then
EGAPlot(Line X+Posil,Line_Y+Posil,0,12);
end;
end; { DisplayResultPicture }

procedure SaveResultPicture;
begin { SaveResultPicture }
gotoXY(1,23); ClrEol;
urite('Enter FILENAME for SAVE Encode picture ’);
read(FileName);
if NOT(FileName = '’) then
begin
OpenSavefile{ResultEnFi,FileNane);
for Line Y := 1 to Y_Max do
for Line X := 1 to X _Max do
begin
write (ResultEnFi,ResultC .Datalmage[Line X] .ArrayP{Line_Y]);
end;
close(ResultEnFi);
end;
end; { SaveResultPicture }

procedure ReMovePoint(var First,Secon : DataRecP);
const '
Direction = -1;
var
Tem : DataRecP;
begin { ReMovePoint }
if NOT(First = Secon) then { protect the same Heap }
begin
Tem := Secon ;
First™.NextPnF := Ten ;
HovePointer(Tem,Direction);
end; ’ ’
end; ( ReMovePoint }

procedure Full Simulateln;
begin { Full_Simulateln }
DumyDataRec¢- := FirDataRec ;
TemDumyDataRec := FirDataRec;
repeat
SinulateLn{DumyDataRec);
if LoopOk then
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TemDumyDataRec.NextPnF := FirDataRec
else
ReMovePoint (TemDumyDataRec,DunyDataRec);
TeaDumyDataRec := DuayDataRec ;
Result I := DumyDataRec.Datal;
Result_J := DumyDataRec,Datal;
ResultC’.Datalnage(Result I1".ArrayP(Result_J]
until LoopOk ;
end; { Full_Simulateln }

begin { CodeBox }
Mark(HepTop);
InitialCodeBox;
LoadData;
if LoadDataActive then
begin
ReduceNoise ;
Save New DE ;
Full_Sinmulateln;
DisplayResultPicture ;
SaveResultDataRec ;
SaveResultPicture;
end;
sound (2000} ; delay(500); nosound;
release(HepTop);
end; { CodeBox }

1= GBH ;
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File : EDLINE.INC

Current Date : Tuesday June 28, 1988

Current Time : 2:43 AM

Progran :
Programmer :

{ RXRRRREXRXRRRRARRRRRRRAX AR AR XXX RR KRR XXX R K XKRRR XXX R KRR RRRXRRR R X

X

PROCEDURE DRAW LINE BETWEEN BREAK POINT

CREATE ( MM DD YY ) 24 12 87

BY  CHANCHAI PISITTIVITHAYANON

X X% X XN XN X% » B w

%

%

"

x

* VERSION 1.0
x

"

x

x::x:xz:x:x:xxxttxxtxtttx:x:ttxxxxxtxxxtxxxxttxtxxxtx:xxxxx::x}

Overlay procedure Create_Line ;

type
DataRecP = “DataRecPT;
DataRecPT = Record

Datal : real;
Datal : real;
DataC : CodeT;
NextPnF : DataRecP;
NextPnB : DataRecP;
end;
FileRecT = FILE OF DataRecT;
EleMxLyF = (A11,A12,A21,422) ; { Element matrix Formular }
FMatrixT = array(EleMxLyF] of real;
MatrixTT = array[1..2] of real;
var
FMatrix : FMatrixT;
FileName : string50;
FileVar : FileRecT;
DataRec¢ : DataRecT;
FirDataRec , LastDataRec , DumyDataRec : DataRecP;
LoadDataRecActive : boolean;

procedure ReadDataRec;
var
TemDataRec : DataRecP;
begin { ReadDataRec }
FirDataRec := nil;
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while NOT EQF(FilevVar) do
begin
read(FileVar,DataRec);
New (DumyDataRec);
DumyDataRec”.Datal := DataRec.Datalt;
DumyDataRec”.Datal := DataRec.Datall;
DumyDataRec”.DataC := DataRec.DataCl;
if FirDataRec = nil then
begin
FirDataRec := DumyDataRec;
TemDataRec := DumyDataRec;
end B
else
begin
DumyDataRec¢” .NextPnB := TemDataRec ;
LastDataRec ™ .NextPnF := DumyDataRec;

‘TemDataRec := DumyDataRec;
end;
LastDataRec := DumyDataRec;

end;
FirDataRec .NextPn8 := nil ;
LastDataRec .DataC := 8 ; { Protect run time error. (1..8 Not effect) }
LastDataRec”.NextPnf := FirDataRec ;
end; { ReadDataRec } '

procedure LoadDataRec;
var
Created : boolean;
ch : char;
begin { LoadDataRec }
repeat
gotoXY(1,23); Clr€ol; ]
write('Load File name about ENCODE dataedge ... ');

readln(FileNane);
if FileName = ’' then
begin

Created := true ;
LoadDataRecActive := false ;
end
else { NOT (FileName = '’} }
begin )
Assign(Filevar,FileNane);
{$1-} reset{Filevar); {$1+}
“Created := IOresult = 0 ;
if Created then
begin
LoadDataRecActive := true ;
ReadDataRec;
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close(FileVar);
end
else { not Created }
begin
gotoX¥(1,23); ClrEol;
write(FileName,’ File NOT Found , Esc : Exit '};
sound(2000); delay(500); nosound;
read(Kbd,ch);"
it ch = 27 then
begin
Created := true;
LoadDataRecActive := false ;
end;
end;
end; { NOT (FileName = '')} }
until Created ;
end; { LoadDataRec }

procedure Take Fornular(zeta:real);
begin
Fiatrix(Al1] :
FMatrix(aL2] :
FMatrix(A21] := -sin(zeta);
FMatrix(A22] := FMatrix(A11];
end; { Formular_Matrix }

cos{zeta);
sin{zeta);

[T}

"

procedure Product_Matrix(var Result : MatrixTT} ;
var
temResult : MatrixTT;
begin
temResult(1] :
tenResult(2] :
Result(1] temResult(1] ;
Result(2] tenResult(2] ;
end; { Product_Matrix }

FMatrix[A11] * Result[1] + FMatrix[A21] * Result(2] ;
Fratrix[A12] * Result(1] + FMatrix[A22] * Result(2] ;

noou

procedure Sub. Matrix (var dataXy : MatrixTT);
begin { Sub_Matrix }

dataX¥{1] := dataXY[1] - Mean X ;

datax¥(2] := dataXY[2] - Mean_ Y ;
end; { Sub_Matrix }

procedure Add_Matrix (var dataXY : MatrixTT) ;
begin { Add_Matrix }

dataXY(1] := dataX¥Y(1] + Mean X ;

dataX¥(2] := dataX¥[2] + Mean_Y ;
end; { Add_Matrix }
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procedure Rota_DataRecP (Alpha : real);
var
Matrix : MatrixTT;
begin { Rota_DataRecP }
Take_Formular(Alpha);
DumyDataRec := FirDataRec ;
repeat
Matrix(1] := DumyDataRec”.Datal ;
Matrix[2] := DumyDataRec”.Datal ;
Sub_Matrix(Matrix);
Product Matrix(Matrix);
Add_Matrix(Matrix);
DumyDataRec”.Datal := Matrix(tl];
DumyDataRec .Datal := Matrix{2];
DumyDataRec := DumyDataRec .NextPnF ;
until ( (DumyDataRec”.Datal = FirDataRec .Datal) AND
(DumyDataRec”.Data) = FirDataRec .Datal) ) ;
end; { Rota_DataRecP }

procedure DrawlineBetweenTowPoint ( First , Secon : DataRecP) ;
var
X1,X2,Y1,Y2 : integer;
begin { DrawLineBetweenTowPoint }
X1 := round(First”.Datal + Posil);
Y1 := round(First™.Datal + Posil);
X2 := round(Secon”.Datal + Posil);
Y2 := pround(Secon”.Datal ¢ Posil);
EGADraw (X1, ¥1,X2,Y2,0,14);
end; { DrawlLineBetweenTowPoint }

n

procedure EditLine;
var
TemDataRec : DataRecP ;
begin { EditLine }
DumyDataRec := FirDataRec ;
TenDataRe¢ := DumyDataRec ;
repeat
DunyDataRec := DunyDataRec .NextPnF ;
DrauLineBetweenTouPoint (TemDataRec,DumyDataRec);
TemDataRec := DumyDataRec ;
read(kbd, ch);
until ( (FirDataRec .Datal = TemDataRec .Datal) AND
(FirDataRec”.Datal = TemDataRec .Datal) );
end; { EditLine }

begin ( Create Line }
Mark (HeapTop);
LoadDataRec;
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if LoadDataRecActive then

begin
gotoXY(1,23); ClrEol;
write(’Rotate_Angle ',’[ ’,Zeta*180%pi:10:3,"0eg. 1 : ');
read(Zeta); '
Zeta := Zeta*pi/180 ;
it NOT (Zeta = 0) then

Rota_DataRecP(Zeta);

EditLine;

end;

Release(HeapTop);

sound (2000} ; delay(500); nosound;

end; { Create_Line }
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File : ROZA2.INC

‘Current Date : Tuesday June 28, 1988

Current Time : 2:44 AN

Progran :
Programmer :

{ ARXRXRKRRXRRXRRRRRRRXKRRRRRRRRRRRRRRXARRRR AR RRRARRRRRRRRR XX RRR XX

X 2
x PROCEDURE OBJECTS .COMPARISON IN L-A CURVE x
X X
* CREATE (MM DD YY ) 1 31 88 *
z X
* VERSION 2.10 *
x ) x
* BY  CHANCHAI PISITTIVITHAYANON *
X X

!llxlllllll!!!l!tll!ll]l!Rllx!l!!!!llltl!l!l!xlllxt!t!ll!!!i!l}

Overlay procedure Compare;

const
ZeroX = 20;
ZeroY = 250;
type

DataRecP = “DataRecPT;
DataRecPT = Record
Datal : byte;
Datal : byte;
DataC : CodeT;
NextPnF : DataRecP;
NextPnB ; DataRecP;
end;
DataRozaP = ‘DataRoza;
DataRoza = Record
RoSeg : real;
ZaSeg : real;
NextPnF : DataRozaP;
NextPnB : DataRozaP;
end;

var
FileYar : DataT;
FileName : String[50];
HeapTop : integer;
FirDataRec,DumyDataRec,LastDataRec : DataRecP;
DataRec : DataRecT;
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’LoadDataAcTive : boolean;
FirRozal,FirRoza2,bumyRoza,LastRoza : DataRozaP;
Rozafu : DataRozaP;

procedure ReadData;
var
TemDataRec : DataRecP;
begin { ReadData }
FirDataRec := nil ;
while NOT EOF (FileVar) do
begin -
read(FileVar,DataRec);
New (DumyDataRec);
DumyDataRec”.Datal :=.DataRec.Datall;
DumyDataRec ".Datal := DataRec.Datali;
DumyDataRec .DataC := DataRec.DataCl;
if FirDataRec = nil then
begin
FirDataRec := DumyDataRec;
TemDataRec := DumyDataRec;

end
else
begin
DumyDataRec”.NextPnB := TenDataRec ;
LastDataRec .NextPaF := DumyDataRec;
TemDataRec - := DumyDataRec;
end;

LastDataRec := DumyDataRec;
end; { while }
FirDataRec”.NextPnB nil ;
LastDataRec .NextPnf := FirDataRac ;
end; { ReadData }

procedure LoadData;
var
Created : boolean;
0K : char;
begin { Loaddata }
repeat
gotoXY(1,23); ClrEel;
write(’Load File name about X,Y : C for ROZA ... °);
readln(FileNane);
if FileName = ' then
begin
Created := true;
LoadDataActive := false;
end
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else { NOT(FileName = '’} }
begin
Assign(Filevar,FileName);
{$I-} reset(Filevar); {$I+}
Created := IOresult = 0 ;
if Created then
begin
LoadDataActive := true;
" ReadDats;
close(FileVar);
end
else { not create }
begin
gotox¥(1,23); ClrEol; _
vrite(FileName,” File NOT Found , Esc : Exit ');
sound(2000) ; delay(500); nosound;
read(Kbd,0K);
if 0K = #27 then
begin
Created := true;

LoadDataActive := false ;
end;
end; .
end; { else not (FileName = '') }

until Created ;
sound(2000); delay(500); nosound;
end; { Loadbata }

procedure Calculate Roza{Dumy : DataRecP ; MinLeng : byte ;
var RoS,2as : real ; var Jump : boolean );
{ Ros in Lenght , ZaS in Degrees }
var '
Y, x1,v1,%2,v2,x3,y3 ¢ real;
AA,B88,CC : real; '
begin { Calculate_Roza }
Jump := false ;
x1 := Dumy .Datal ; y1 := Dumy .Datal ;
Duny := Dumy .NextPnF; ’
= Dumy”.Datal ; y2 := Dumy .Datal ;
Dumy := Dumy’ NextPnF;
x3 := Dumy .Datal ; y3 : Dumy .Datal ;
if (sart(sar(x2-x1)+sar{y2-y1)) ( MinLeng ) {OR (ZaS ( 10 }} then
begin { first side = 3 pixel }
2 :2x3; y2:=2y3;
Dumy := Dumy .NextPnF ;
3 := Dumy’.Datal ; y3 := Dumy .Datal-;
Jump := true ;
end;

n
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if (sart(sar(x3-x2)+sar(y3-y2)) ( finLeng ) {OR (Za$ ( 10 )} then
begin { second side = 3 pixel }
Dumy := Dumy .NextPnF ;
x3 := Dumy .Datal ; y3 := Dumy .Datal ;
end;
AA

sar(x3-x2) +sar(y3-y2) ;
88 :=z sqr(xi-x3)+sar(yl-y3) ;
CC := sqr(x2-11)+sar(y2-y1) ; .
Zas := ArcCos( (AA + CC - 88) / (2%sart(AA*CC)) );
if Zas ) 90 then Za$ := 180 - Za$ ;
RoS := saqrt(cC) ;

end; { Calculate_Roza )

function Round_of Object(RecDumy : DataRecP) : byte ;
var  { calculate percent of leng on object , 2.63 % }
Dumy : DataRecP ;
11,yi,12,v2,Leng ¢ real ;
begin { Round_0f_Object }
Leng := 0 ;
Dumy := RecOumy ;
repeat
x1 := Dumy .Datal ;
yl := Dumy’.Datal ;
Duny := Dumy .NextPnF ;
x2 := Dumy .Datal ;
y2 := Dumy .Datal ;
Leng := Leng + Sart(sqr(x2-x1)+sqr(y2-v1) ) ;
until Dumy = RecOumy ;
if Leng ) 250 then
Round_0f Object :
else
Round_Of Object := 3 ; ( for size less than 64 * 64 }
end; { Round_Of Object }

10 { for size 256 * 256 }

procedure Transform_To_Roza(var FirRecDumy : DataRecP ';
var FirRoDumy : DataRozaP);
var ’
TemRec : DataRecP;
TenRo,LastRo,DumyRo : DataRozaf ;
RoS,Zas : real;
Jump : boolean;
MinLeng : byte;
begin { Transform_To_Roza }
FirRoDumy := nil;
TemRec := FirRecDumy;
MinLeng := Round 0f Object (FirRecDumy);
repeat
Jump := false;
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Calculate_Roza(TemRec,MinLeng, RoS, Za3, Jump);

New (DumyRo};

DunyRo".RoSeg := Ro$ ;

DunyRo .ZaSeg := Za$ ;

if FirRoDumy = nil then

begin
FirRoDumy
TenRo

end

else

begin
DumyRo”.NextPnB := TemRo ;
LastRo".NextPnf := DumyRo ;
TenRo := DunyRo ;

end;

LastRo := DumyRo ;

if Jump then

begin
TenRec := TemRec .NextPnF;
end;

TenRec := TenRec .NextPnF;
until TemRec = FirRecDumy ;
FirRoDumy .NextPnB := LastRo ;
LastRo”.NextPnf := FirRoDuny ;

end; { Transforn_To_Roza }

DunyRo ;
DumyRo ;

procedure ShowResult(DumyRo : DataRozaP ; Color :integer);
var

TeaFir + DataRozaP;
X, TenX, TenY : integer;
TenZa : integer;

RoS, Za$, TeaRoS : integer;
begin. { ShowResult }
TenFir := DumyRo ;
TenX := ZeroX ;
TemY := ZeroY ;
TemZa := 0;
repeat -
R0S := round(DunyRo".RoSeg);
TemZa := TemZa + round(DumyRo".ZaSeq/10) ;
Za$ := ZeroY - Temla ;
£GADraw(TenX, 2a$, TenX, TenY,0,Color);
TemY := Za$; '
for x := TemX to RoS+TemX do
EGAPlot(x,Za$,0,Color);
TemX := TemX + RoS ;
pumyRo := DumyRo .NextPnF;
until TenFir = DumyRo;
end; { ShowResult }
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procedure InitialDataFu(Transive : DataRozaP ;
var Receive : DataRozaP );
var
TenRo,LastRo,DunyRo : DataRozaP ;
FirTr : DataRozaP ;
TemZets : real ;
begin { InitialDatafu )
FirTr := Transive;
Receive := nil ;
TemZeta := O;
repeat
new(DunyRo);
DuayRo”.RoSeg := Transive .RoSeg ;
TenZeta := TemZeta + Transive .ZaSeg ;
DunyRo~.ZaSeg := TemZeta ;
if Receive = nil then

begin
Receive := DumyRo ;
TemRo  := DumyRo ;
end
else
begin

DumyRo ™ .NextPnB := TenRo;
LastRo”.NextPnF := DumyRo;
TenRo " iz DumyRo;
end;
LastRo := DumyRo;
Transive := Transive .NextPnF;
until Transive = FirTr;
Receive .NextPn8 := LastRo;
LastRo .NextPnf := Receive ;
end; { InitialDataFu }

procedure EnterDataFu(Transive : DataRozaP ; var Receive : DataRozaP );
var
FirTr,DumyFu : DataRozaP;
TemZeta : real; !
begin { EnterDataFu )
FirTr := Transive ;
DumyFu := Receive ;
TenZeta := 0
repeat
DumyFu.RoSeg := Transive .RoSeq ;
TenZeta := TemZeta + Transive .ZaSeq ;
DunyFu~.ZaSeg := TemZeta ;
Transive := Transive .NextPnF;
DunyFu := DumyFu .NextPnf;
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until Transive = FirTr ;
end; { EnterDataFu }

function Convolution(Reffer,Convo : DataRozaP) : real ;
var
FirReffer , FirConvo : DataRozaP;
TemRoSeg , TemRoSegA , TemRoSegB : real ;
DeltaZe , SunErr : real; '
Passedl , Passed2 : boolean ;
begin { Convolution }
FirReffer := Reffer ;
FirConvo := Convo ;
SumErr := 0 ;
TemRoSegA := Reffer .RoSeq ;
TemRoSeg8 := Convo .RoSeg ;
Pagsedl := false ;
Passed? :=-false ;
repeat
DeltaZe := ABS(Reffer.ZaSeg - Convo .ZaSeg);
TenRoSeg := TemRoSegA - TemRoSegB ;
if TemRoSeg )= 0 then
begin { Retfer .RoSeg )} Convo .RoSeg }
SunErr := SumErr + (DeltaZe * TenRoSegB);
TemRoSegA := TemRoSegA - TemRoSegB ;
Convo := Convo .NextPnF ;
TenRoSegB := Convo .RoSeq ;
Passedl := true ;
end
else
begin { Reffer .RoSeg { Convo .RoSeg }
SunErr := SunErr + (DeltaZe * TemRoSegA);
TemRoSegB := TemRoSegB - TemRoSegA ;
Reffer := Reffer .NextPnf ;
TemRoSegh := Reffer .RoSeq ;
Passed2 := true ;
end;
until Passedl AND Passed2 AND
{ (FirReffer = Reffer) OR (FirConvo = Convo) ) ;
if FirReffer = Reffer then { other mean TemRoSeg )= 0 )
begin
repeat v
SunErr := SumErr + {TemRoSegB * Convo .ZaSeg) ;
Convo := Convo .NextPnF ;
TenRoSegB := Conve .RoSeqg ;
until Convo = FirConvo- ;
end
else { FirConvo = Convo }
if FirConvo = Convo then
begin
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repeat
SumErr := SumErr + {TemRoSegA * Reffer .ZaSeg) ;
Reffer := Raffer .NextPnf ;
TenRoSegA := Reffer .RoSeg ;

until Reffer = FirReffer ;

end;
Convolution := SumErr ;
end; { Convolution }

function Totaldrea{Dumy : DataRozaP) : real ;
var
TemFir : DataRozaP ;
SumArea : real ;
begin { TotalArea }
SumArea := 0 ;
TeaFir := Dumy ;
repeat
SunArea := SumArea + (Dumy .RoSeg * Dumy’.ZaSeg) ;
Duny := Dumy .NextPnF ;
until TemFir = Dumy ;
TotalArea := SumArea ;
end; ( TotalArea }

procedure Main_Roza;
var
ReffArea,ErrArea : real;
DumyFul : DataRozaP;
DumyFu2 : DataRozaP;
DumyRozal , DumyRoza2 : DataRozaP;

begin { Main_Roza }
Transforn_To_Roza(FirDataRec,FirRozal);
InitialDataFu(FirRozal, DumyFul);
ShowResult{FirRozal,12};
ReffArea := TotalArea(OumyFul);
Plotaxis(ZeroX, ZeroY,1);
gotoXY(1,22); write(’Taget Senece ');
LoadData;
gotoXY(1,22); write(’ ');
if LoadDataActive then '
begin
gotoXY(40,22); write(’2 : ',FileName);
Transfora_To_Roza(FirDataRec,FirRoza2);
InitialDataFu(FirRoza2,DumyFu2};
ShowResult (FirRoza2,9);
DumyRozal := FirRozal ;
DumyRoza2 := FirRoza? ;
repeat
ErrArea := Convolution(DumyFul,OumyFu2);
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gotox¥(5,3};

write('Percent Error (% ) = ', (ErrArea * 100 / ReffArea):10:4 );
gotoXY(5,2);

write(’ReffArea = ',ReffArea:10:4,' ErrArea = ’,ErrArea:10:4);
repeat

gotoX¥(1,23); ClrEol;
write('[4] Reff. Object Shift :: [6] Taget Object Shift :: [0Juit ’);
read(kbd, ch) ;
until ch IN ['¢’,76°,°0",'q’] ;
PlotAxis(ZeroX,ZeroY,1);
ShowResult (DunyRoza2,0);
ShowResult{DunyRozal,12);
if ch = 4’ then
begin
ShowResult (DuayRozal,0);
DumyRozal := DumyRozal .NextPnfF;
EnterDataFu (DunyRozal,DumyFul);
ReffArea := TotalArea(DumyFul);
ShowResult (DumyRozat,12);
end
2lse )
if ¢h = '6" then
begin
ShowResult (DumyRoza?2,0);
DunyRoza2 := DumyRoza2 .NextPnF;
EnterDataFu (DumyRoza2,DumyFu2);
ShowResult (DumyRoza2,$);
end;
until Upcase(ch) = '0° ;
gotoXyY(1,23); ClrEol;
write('Print [LPT] Graph on Screen (Y/N) : NO '); read(kbd,ch);
if Upcase(ch) = Y’ then
begin
ShowResult(DunyRoza?,9);
EGAPrintScreen;
end;
PlotAxis(ZeroX,ZeroY,0);
ShowResult{DumyRozat,0);

gotoXv(5,3); ’
write(’ S H
gotoX¥(5,2); s

write(® ");

end; ( if LoadData }
end; { Main_Roza }

begin { Compare }
nark (HeapTop);
gotoXY(1,22); write('Reff. Senece’);
LoadData;
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gotoX¥({1,22); write(’ )
gotoXY(18,22); write(’t : ',FileName);
if LoadDataActive then
Main_Roza ;
gotoXY(18,22); write(’
Release(HeapTop);
end; { Compare }
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File : SETTION.INC

Current Date : Tuesday June 28, 1988

Current Time : 2:47 AN

Progranm :
Programmer :

{ RXXRRRRCEEERR AR AR R R R AR R ERRER R R AR R R R R R RRRRRRRRRRRRRRRRRARRRRRRR R

A } 1
* PROCEDURE  INTERSETTION-COMPARE OBJECTS *
: /* Accunmulate angle */ *
X x
* CREATE (MM OD YY ) 3 14 88 %
x x
* VERSION 2.4 *
} 1 X
x BY  CHANCHAL PISITTIVITHAYANON x
x x

lxx!ti!i!llli!!i!!l!l!!!ii!ltt!t!!!lltl!l!ll!l!!!!l!!l!x!!!ll!}

Overlay procedure Segment_Convolution;

const
ZeroX = 20 ;
ZeroY = 250 ;
0ffsetPic_X1
0ffsetPic_Y1
0ffsetPic_X2
0ffsetPic_Y2
SetErr

1} L1}
4 )
Co
[~ =1
- -

200 ;
50 ;
10;{10%)

type
DataRecP = "DataRecPT;
DataRec¢PT = Record
Datal : byte;
Datal : byte;
DataC : CodeT;
NextPnF : DataRecP;
NextPnB : DataRecP;
end;
DataRozaP = “DataRoza;
DataRoza = Record
RoSeq : real;
ZaSeg : real;
NumSet : byte;
NextPnF : DataRozaP;
NextPnB : DataRozaP;
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end;
“DataMapT;
Record
MapX : byte;
MapY : byte;
Mapl : byte;
MapV : byte;
NextPnf : DataMapP;
NextPnB : DataMapP;
end;

DataMaoP
DataMapT

"

var
FirDataRecl,FirDataRec2,DumyDataRec,LastDataRec : DataRecP;
DataPicl,DataPic2 : DataRecP ;
FirRozat,FirRoza2,DunyRoza,LastRoza : DataRozaP;
RefDatafu,0bjDatafu : DataRozaP ;
DataRec : DataRecT;
MapUVi,MapUV2 : DataRozaP ;
FirDataMap,DumyDataMap,LastDataMap : DataMapP;
Filevar : DataT;
FileName : string(40];
LoadDataActive : boolean;
FileVar_Text : text ;
FileName_Text : string[40] ;
Status_ON : boolean ;

procedure ReadData(var FirDataRec : DataRecP);
var
num : byte ;
TemDataRec : DataRecP;
begin { ReadData }
num := 1 ;
FirDataRec := nil ;
while NOT EOF(Filevar) do
begin
read(FileVar,DataRec);
New (DumyDataRec);
DumyDataRec”.Datal := DataRec.Datall;
DumyDataRec”.Datal := DataRec.Datall;
DumyDataRec .DataC := pum ;
if FirDataRec = nil then
begin
FirDataRec := DumyDataRec;
TemDataRec := DumyDataRec;
end
else
begin
DumyDataRec .NextPnB := TemDataRec ;

M
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LastDataRec .NextPnF := DumyDataRec;
TemDataRec := DumyDataRec;
end;

LastDataRec := DumyDataRec;
num := num + 1§ ;
end: { while }
FirDataRec™.NextPnB nil ;
LastDataRec”.NextPnF := FirDataRec ;
end; { ReadData }

procedure LoadData{var FirDataRec : DataRecP);
var
Created : boolean;

0K : char;
begin { LoadData }
repeat

gotoXy(1,23); ClrEol;
write(’Load File name about X,Y : ¢ for ROZA ... ');
readln(FileName);
if FileName = '’ then
begin
Created := true;
LoadDataActive := false;
end
else { NOT(FileName = ’’) }
begin
Assign(FileVar,FileName);
{$1-} reset(Filevar); {$I+}
Created := IOresult = 0 ;
{f Created then
begin
LoadDataActive := true;
ReadData(FirDataRec);
close(Filevar);
end
else { not create )
begin
gotoX¥(1,23); ClrEol;

write(FileName,’ File NOT Found , Esc : Exit ');

sound(2000); delay(500); nosound;
read{Kbd, 0K} ;
if 0K = #27 then
begin
Created := true;
LoadDataActive := false ;
end;
. end;
end; { else not (FileName = '') )
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until Created ;

sound(2000); delay(500); nosound;

end; { LoadData }

procedure ReadDataEdge(var Pic
var
TemDataRec : DataRecP;
StrData : string[5] ;
Data,ErrCode : integer ;
begin { ReadDataEDge }
Pic := nil ;

while NOT EOF(FileVar_Text) do

begin
New (DumyDataRec);

read(FileVar_Text,Str0ata) ;
val(StrData,Data,ErrCode); DumyDataRee .Datal :

: DataRecP);

readln{Filevar_Text,StrData) ;

val(StrData,Data,ErrCode); DumyDataRec”.Datal :

if Pic = nil then
begin
Pic := DumyDataRec;

TenDataRec := DumyDataRec;

end
else
begin
DumyDataRec ™ .NextPnB :
LastDataRec .NextPnf :
TemDataRec
end;
LastDataRec := DumyDataRec
end; { vhile }
Pic .NextPnB := nil ;
LastDataRec” .NextPnF := Pic
end; { ReadDataEdge }

procedure LoadEdge Pic(var Pic :

var
Created : boolean;
0K ¢ char;

begin ( LoadEdge Pic }
repeat
gotoXY(1,23); ClrEol;

TemDataRec ;
DumyDataRec;
DumyDataRec;

DataRecP);

round(Data);

round(Data};

write(’Load New Data edge [ Filename.DE1 ] for Display ... ');

readln(Filename_Text);

if (Filename Text = ’') then

begin
Created := true;

LoadDataActive := false;

and
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else { NOT(Filename Text = '') }
begin
Assign(FilaVar_Text,Filename Text);
{$1-} reset(Filevar_Text); ({$I+}
Created := IOresult = 0 ;
if Created then
begin
LoadDataActive := true;
ReadDataEdge(Pic);
close(Filevar Text);
end
else { not create )
begin
gotoX¥(1,23); ClrEol;
write(Filename_Text,' File NOT Found ,
sound(2000); delay(500}; nosound;
read(Kbd, 0K} ;
if 0K = #27 then
begin
Created := true;
LoadDataActive := false ;
end;
end;
end; { else not (Filename Text = '') }
until Created ; '
sound(2000); delay(500); nosound;
end; { LoadEdge_Pic }

procedure Keep XY_UV{XY1,XY2,UV1,UV2 : byte);
var
TemDataMap : DataMapP;
begin { Keep XY UV }
New (DumyDataMap);
DumyDataMap " .MapX :
OumyDatattap.MapY :
DumyDataMap”.Mapll := UVL ;
DumyDataMap ™. Map¥ := UV2 ;
if FirDataMap = nil then
begin
FirDataMap := DumyDataMap;
TenDataMap := DumyDataMap;

Y1 ;
XY2 ;

H

end
else
begin :
DumyDataMap .NextPnB := TemDataMap ;
LastDataMap .NextPnf := DumyDataMap;
TemDataMap := DumyDataMap;
end;

LastDataMap := DumyDataMap;

Esc : Exit ');
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end; { Keep XY_UV }

procedure DisplayPic ( Pic : DataRecP ; Segmentl,Segment2 ; DataRozaP ;
FirDataRec : DataRecP ; OffsetX,0ffsetY,color : integer };
var
DumyPic : DataRecP ;
DumyRec : DataRecP ;
xl,yl,x2,y2 : byte ;
begin { DisplayPic }
DumyRe¢ := FirDataRec ;
while NOT {DumyRec’.DataC = Segment!”.NumSet) do
DunyRec := DumyRec .NextPnf ;
x! := DumyRec .Datal ; yl := DunmyRec”.Datal ;
while NOT (DuayRec .DataC = Segment2’.NumSat} do
DunyRec := OumyRec .NextPnF ;
x2 := DumyRec .Datal ; y2 := DumyRec .Datal ;
DumyPic := Pic ;
vhile NOT{ (DumyPic’.Datal
begin
DumyPic := OumyPic™.NextPnF ;
end;
repeat
EGAPLot (DumyPic”.Datal+0ffsetX,DunyPic”.Datal+0ffsetY,0,color);
DunyPic := DumyPic .NextPnf ;
until (DumyPic’.Datal = x2) AND (DumyPic’.Datal = y2);
end; { DisplayPic }

x1) AND (OumyPic™.Datal = y1) ) do

procedure ShouResultSegment {DumyRol,0umyRo2 : DataRozaP ;
OffsetX,0ffsetY : real ; Color :integer);
const
ScalX H
ScalY = 0.15 ;
var
TemX, TemY : integer;
RoS, Zas,TemRoS : integer;
ZeroXPlusOffset,ZeroVPlusOffset : integer ;
begin { ShowResult }
ZeroXPlusOffset := ZeroX + round{0ffsetX*ScalX); ’
ZeroYPlusOffsaet := ZeroY - round(0ffsetY*ScalY);
TenX := ZeroXPlusOffset ;
TemY := ZeroYPlusOffset ;
repeat
RoS := round(DumyRol”.RoSeg*ScalX);
a5 := ZeroYPlusOffset - round(DumyRol™.ZaSeq*Scaly) :
EGADraw(TenX, Zas, TenX, TenY, 0,Color);
TemY := Za$;
EGADraw{TenX, 2a3,Ro5+TenX, 2as,0,Color);
TamX := TemX + RoS ;

"
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DumyRol := OumyRol .NextPnf;
until DumyRo2 = DumyRol;
end; { ShowResultSegment }

pracedure Calculate_Roza{Dumy : DataRecP ; Minleng : byte ;
var Ro$,2as : real ; var Jump : boolean );
{ Ros in Lenght , 2a$ in Degrees }
var
X,Y,xl,v1,x2,¥2,x3,y3 : real;
AA,B8,CC : real;
begin { Calculate_Roza }
Jump := false ;
xl := Dumy’.Datal ; yl :
Dumy := Dumy  .NextPnf;
x2 := Dumy .Datal ; y2 :
Dumy := Dumy .NextPnf;
x3 := Dumy .Datal ; y3 := Dumy .Datal ;
if (sart(sar(x2-x1)+sar(y2-y1)) ¢ MinLeng ) {OR (ZaS ( 10 )} then
begin { First side = 3 pixel }
x2 :=x3; y2 :=2y3;
Dumy := Dumy .NextPnF ;
x3 := Dumy .Datal ; y3 := Dumy .Datal ;
Jump := true ;
end;
if (sart(sar(x3-x2)+sqr(y3-y2)) ( MinLeng ) {OR (ZaS ( 10 )} then
begin  { second side = 3 pixel }
Dumy := Dumy .NextPnf ;
x3 := Dumy .Datal ; y3 := Dumy .Datal ;
end;
AA

Dunmy " .Datal ;

"

Duay”.Datal ;

sqr(x3-x2)+sar(y3-y2) ;
88 := sar(x1-x3)+sar(yl-y3) ;
€C := sar(x2-x1)+sar(y2-y1) ;
Za5 := ArcCos( (AA + CC - BB) / (2*sart(AA*CC)) );
if 2a$ ) 90 then Za$ := 180 - Za$ ;
RoS := sart{CC) ;
end; { Calculate_Roza }

function Round_of Object(RecDumy : DataRecP) : byte ;
var [ calculate percent of leng on object , 2.5 % }
Dumy : DataRecP ;
x1,y1,x2,v2,Leng : real ;
begin { Round_0f_Object }

Leng := 0 ;
Dumy := RecDumy ;
repeat

x1 := Dumy .Datal ;
yl := Oumy .Datal ;
Dumy := Dumy .NextPnF ;
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x2 := Dumy .0Datal ;
y2 := Dumy .Datal ;
Leng := Leng + Sart(sar(x2-x1)+sar(y2-y1) ) ;
until Oumy = RecDuamy ;
if Leng ) 250 then
Round Of Dbject := 3 [ for size 256%*256 }
else
Round Of Object := 3 ; { for size less than 64 * 64 }
end; { Round_Of_Object }

"

procedure Transform_To_Roza(var FirRecDumy : DataRecP ;
var FirRoDuay : DataRezaP);

var

TemRec : DataRecP;

TenRo,LastRo,DumyRo : DataRozaP ;

RoS,2a8 : real;

Jump : boolean;

Minleng : byte ;
begin { Transform_To_Roza }

FirRoDumy :=z nil;

TenRec := FirRecOumy;

MinLeng :x Round_Of _Object(FirRecOumy);

repeak

Jump := false;

Calculate_Roza(TenRec,MinLeng, RoS, Zas, Junp) ;

New {(DumyRo);

DunyRo".RoSeg := Ro$ ;

DunyRo”.2aSeq := Za$ ;

DumyRo".NunSet := TemRec”.DataC ;

if FirRoDumy = nil then

begin
FirRoDumy := OumyRo ;
TemRo 1= DunmyRo ;

end

else

begin
DumyRo " .NextPng :
LastRo™.NextPnF :
TemRo

end;

LastRo := OumyRo ;

if Jump then

begin
TemRec := TemRac .NextPnF;
end; .

TemRec := TenRec . NextPnf;
until TemRec = FirRecOumy ;
FirRoDumy .NextPn8 := LastRo ;
LastRo .NextPnf := FirRoDumy ;

TenRo ;
DumyRo ;
OumyRo ;
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end; { Transform_To _Roza )

procedure NewReserveFu(Transive : DataRozaP ;
var Receive : DataRozaP );
var
TenRo,LastRo,DuayRe : DataRozaP ;
FirTr : DataRozaP ;
TemZeta : real ;
begin { NewReservefu }
FirTr := Transive;
Receive := nil ;
TenZeta := 0;
repeat
new(DunyRo) ;
DuayRo”.RoSeg := Transiva .RoSeg ;
DumyRo™.ZaSeg := Transive.ZaSeg ;
DunyRo”.NumSet := Transive’.NumSet ;
if Receive = nil then

begin
Receive := DumyRo ;
TenRo = DumyRo ;
end
else
begin

DunyRo™.NextPnB := TemRo;

LastRo . NextPnF := DunyRo;
TeaRo := DumyRo;
end;

LastRo := DumyRo;
Transive := Transive .NextPnF;
until Transive = FirTr;
Receive .NextPnB := LastRo;
LastRo . NextPnF := Receive ;
end; { NewReservefu }

procedure ResetDataFu(Rozal,Roza2 : DataRozaP);
var
Dumyl,Dumy2 : DataRozaP;
begin { ResetDatafu }
Dumyl := Rozal ;
Dumy2 := Roza? ;
repeat
Dupy2”.RoSeg := Dumyl .RoSeq ;
Dumy2”.ZaSeg := Dumyl.ZaSeg ;
Dumy2”.NumSet := Dumyl .NumSet ;
Dumy? := Dumy2’ .NextPnF ;
Dumyl := Dumyl .NextPnf ;
until {Dumyl = Rozal) AND (Dumy?2 = Roza?) ;
end; { ResetDatafu }
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procedure EnterDataFu(Rozal,Roza2 : DataRozaP);
var
SumZaSeg : real ;
begin { EnterDatafFu }
SunlaSeg := 0 ;
repzat
SumZaSeg := SumZaSeg + Rozal'.ZaSeg ;
Rozal’.ZaSeg := SumZaSeg ;
Rozal := Rozal .NextPnF ;
until Rozal = Roza? ;
end; { EnterDatafu }

procedure Matching_Check (Map_XY1,Map_XY2,Map UV1,Map_UV2 : DataRozaP);
var
DumyXY,DunyUV : DataRozaP ;
0K1,0K2 : boolean ;
begin { Matching_Check }
0Kl := false ;
0K2 := false ;
OumyXY := Map XVI;
DumyUV := Map_UV1;
gotoXY(1,23); ClrEol;
repeat
gotoXY(1,23);
write(’Table XY = ',QumyXY .NunSet:4,’ Table UV = ’,DumyUV .NumSet:4);
DumyXY := OumyXY .NextPnF ;
DumyUV := OumyUV .NextPnF ;
if DumyXY = Map_XY2 then 0Kl := true ;
if DumyUY = Map_UV2 then 0K2 := true ;
read{kbd, ch};
until 0OK1 AND 0K2 ;
end; { Matching Check }

procedure MatchingPosiXY_UV (Map_XY1,Map_XY2,Map_UV1,Map_UV2 : DataRozaP ;
Run_0K : boolean);

const

Leng Err = 10 ; { 10 % }

Angl Err =15 ; {15 % } ’
var

DumyXY,DunyUV : DataRozaP ;

DumyRecXY,DumyRecUV : OataRecP ;

Leng, Angl v real

Table 1 byte ;

begin { MatchingPosiXyY UV }

if Run_0K then

begin
Matching_Check(Map_XY1,Map XY2,Map UV1,Map UV2);
DumyXY := Hap XY1 ;
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DumyUy := Map_UV1 ;
repeat
Leng := ABS(DumyXY .RoSeg - DumyUV .RoSeg)*100/0umyXY .RoSeg ;

Angl := ABS(DumyXY'.ZaSeg - DumyUV .ZaSeg)*100/DumyXY .ZaSeg ;
if (Leng { Leng_Err) AND (Angl ( Angl_Err) then
begin
Table := DumyXY .NumSet;
DumyRecXY := FirDataRecl ;
repeat
DumyRecXY := DumyRecXY .NextPnF ;
until DumyRecXY .DataC = Table ;
Table := DumyUV .NumSet ;
DumyRecUV := FirDataRec?2 ;
repeat
DumyRecUV := DumyRecUV  .NextPnF;
until DumyRecUV .DataC = Table;
Keep _XY_UV (DumyRecXY .Datal,DumyRecXY".Datal,
DumyRecl¥ " .Datal,DunyRecU¥”.Datal);
DunyRecXY := DumyRecXY .NextPnF ;
DumyRecUV := DumyRecUY™ .NextPnf ;
Keep XY_UV (DumyRecXY .Datal,DumyRecXY".Datal,
DumyRecUV".Datal,OumyRecU¥”.Datal);
end;
DumyXY := DumyXY .NextPnF ;
DupyU¥ := DumyUV . NextPnF ;
until (DumyXY = Map_X¥2) OR (DumyUv = Map_UV2) ;
end ; { {f Run_0K')
~end; { MatchingPosiXY_UV }

procedure ConvolutionSegment(Reffl,Reff2,ConVl : DataRozaP);
var
DumyRef,DumyRoza,DumyConV,DumyCo : DataRozaf ;
TemShow : DataRozaf ;
TemRoSeg, TemRoSegA, TemRoSegB : real ;
DeltaZe,0ffsetR,0ffsetZ : real ;
AreaRef,ErrArea,P_Err,MinErr : real ;
Near_Endy : boolean ;

procedure Sub_l ;
begin { Sub_l }
Errdrea = 0 ;
DumyConV := DumyCo ;
DumyRef := Reffl ;
TemRoSegA := DumyRef  .RoSey ;
TemRoSegB := DumyConV' .RoSeg ;
end; { Sub_l }

procedure Sub_2 ;
begin { Sub_2 }
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DisplayPic(DataPic2,DumyCo,DumyConV,FirDataRec?,
0ffsetPic_X2,0f fsetPic_Y2,12);
gotoXY(50,16) ; write(’Errdrea = ',ErrArea:4:2) ;
P_Err := 100*ErrArea/AreaRef ;
gotoXY(50,17) ; write(’s Err = *,P_Err:4:2);
if P_Err ( SetErr then
begin
sound(3000); delay(200); nosound;
read(kbd,ch);
if Upcase(ch) = 'P’ then
EGAPrintScreen;
end ;
if P_Err ( MinErr then
begin
Status_ON := true ;
MapUV1 := DumyCo ;
MapUV2 := DumyConV ;
MinErr := P_Err ;
end;
ShowResultSegment (Reff1,Reff2,0ffSetR,0ff5etZ,0);
0ffSetR := OffSetR + round(DumyCo™.RoSeq) ; {the round for display)
0ffSetZ := DumyCo™.ZaSeq ;
end; { Sub_2 }

begin { ConvolutionSegment }
EnterDataFu(Reff1,Reff2);

AreaRef := 0 ;
DumyRef := Reffl;
repeat

, AreaRef := AreaRef + {DumyRef .RoSeg * DumyRef .ZaSeg) ;
DunyRef := OumyRef .NextPnF ;
until DumyRef = Reff2 ;
gotoXY(50,15); write(’ AreaRef. = ',AreaRef:3:2);
MinErr := SetErr ;
EnterDatafu(ConVl,ConVl);
Near_Endy := false ;
Status_ON := false ;
DumyCo := ConVl ;
0ffSetR := 0 ;
0ffSetZ := 0 ;
repeat
Sub_1 ;
DisplayPic(DataPic2,ConVl,ConVl,FirDataRec?,0ffsetPic _X2,0ffsetPic_Y2.3);
ShowR=sultSegment(ConV1,ConV!,,0,3);
ShowResultSegment{Reffl,Reff2,0ffsetR,0ffsetZ,12);
repeat
DaltaZe := ABS(DumyRef .2aSeg + 0ffSetZ - DumyConV .ZaSeg);
TemRoSeg := TemRoSegA - TemRoSeq8 ;
if TemRoSeg )= 0 then
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begin { DumyRef .RoSeg ) DumyConV’.RoSeg }
ErrArea := Errdrea + {DeltaZe * TemRoSeg8);
TenRoSegA := TemRoSegA - TemRoSegB ;
DuayConV := DumyConV .NextPnF ;
if DumyConV = ConVi then Near _Endy := true ;
TemRoSegB := DumyConV .RoSeg ;
end
else }
begin { DumyRef .RoSeg { DumyConV".RoSeg }
ErrArea := ErrArea + (DeltaZe * TemRoSegA);
TenRoSegB := TemRoSegB - TemRoSegA ;
DumyRef := DumyRef .NextPnf ;
TenRoSegA := DumyRef .RoSeg ;
end;
until (DuayRef = Reff2) OR Near_Endy ;
Sub_2 ;
DumyCo := DumyCo .NextPnf ;
until Near _Endy ;
DisplayPic(DataPic2,ConV1,ConV1,FirDataRec2,0ffsetPic_X2,0ffsetPic_Y2,0);
ShowResultSegment{Conv1,ConV1,0,0,0);
[ **% NEAR_ENDY *** }
ResetDataFu{FirRoza2,ConVl);
DumyCo := DumyCo .NextPn8 ;
EnterDataFu(DunyCo,DumyCo);
TemShow := DumyCo ;
Near Endy := false ;
0ffsetR := 0 ;
0ffsetZ := 0 ;
repeat
Sub_t ;
DisplayPic{DataPic2, TenShow, TenShow,FirDataRec2,0ffsetPic_X2,0ffsetPic_Y2,3);
ShowResultSegment (TemShow, TemShow, 0,0,3);
ShowResultSegment (Reffl,Reff2,0ffsetR,0ffsetZ,12);
repeat
DeltaZe := ABS(DumyRef .ZaSeg + 0ffSetZ - OumyConV'.ZaSeg);
TenRoSeg := TemRoSegA - TemRoSeg8 ;
if TemRoSeg )= 0 then
begin { DumyRef .RoSeg ) DumyCon¥”.RoSeg }
ErrArea := ErrArea + (DeltaZe * TemRoSegB); '
TemRoSegA := TemRoSegA - TemRoSeg8 ;
DumyCon¥ := DumyConV .NextPnFf ;
TenRoSegd := DumyConY .RoSeg ;
end
alse
begin { DumyRef .RoSeg ( DumyConV'.RoSeq }
ErrArea := ErrArea + (DeltaZe * TenmRoSeqA);
TemRoSegB := TemRoSegB - TemRoSegA ;
DumyRef := DumyRef .NextPnf ;
TemRoSegA := OumyRef .RoSeq ;
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end;

until {DumyRef = Reff2) ;

Sub 2

it DumyCo = ConVl then Near_Endy := true ;

OunyCo := DumyCo .NextPnf ;
until Near_Endy ;
DisplayPic(DataPic2, TemShow, TemShow, FirDataRec2,0ffsetPic_X2,0ffsetPic_Y2,0);
ShowResultSegment (TemShow, TenShow,0,0,0);

end; { ConvolutionSegment }

procedure INC(var Roza:DataRozaP; n:byte; Reff_Roza:DataRozaP;
var Ok : boolean};
begin { INC }
repeat
Roza := Roza .NextPnF ;
if Roza = Reff_Roza then
0k := true ;
n:i=n-1;
untiln=0;
end; { INC }

tunction Cal_30 ( Roza : DataRozaP ) : byte ;
const
Percent_Segment = 30 ; { 30 % }
var 4
Dumy : DataRozaP ;
count : byte ;
begin { Cal 30}
count := 0 ;
Dumy := Roza ;
repeat
Oumy := Dumy .NextPnF ;
count := count + 1 ;
until Dumy = Roza ;
Cal_30 := round(count*Percent Segment/100) ;
end; { Cal 30}

procedure 0ffsetXY(Roza : DataRozaP ; num : byte ; var X, Y : real);
begin { OffsetXy }
repeat
X := X + Roza .RoSeq ;
Y := Y + Roza'.ZaSeq ;
num := num - 1 ;
R0za := Roza .NextPnf ;
until nun = 0 ;
end; { OffsetXY }
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procedure SaveDatalMap;

Var
Created : boolean;
Filenase : string(50);
DataFile : text;
ch : char;

procedure WriteDataMap ;
const
NumStr = 4 ;
var
DumyMap : DataMapP ;
DataStr : string(5];
DataXyuy : string[20];
a : byte ;

begin { UriteDataMap }
DunyMap := FirDataMap;
repeat
DataXyuy := '’ ;
str(DumyMap”.MapX, Datastr);
DataXYUV := concat(DataXYUV,Datastr);
for a := length(DataStr) to NumStr do
DataXYUy := concat(Dataxyuv,’ ');
str(DunyMap~.MapY,Datastr};
DataXYUV := concat(DataXYUV,Datastr);
for a := length(DataStr) to NumStr do
DataXYUV := concat(Dataxyuwy,' ’);
str(DumyMap . MapU,Datastr);
DataXYUV := concat(DataXYUV,Datastr);
for a := length(DataStr) to NumStr do
DataXYU¥ := concat(DataXyuy,’ ');
str(OumyMap”.NapV,Datastr);
DataXYUV := concat(DataXYuv,Datastr);
writeln(DataFile,DataXyuy);
DumyMap := OumyNap’.NextPnF ;
until QumyMap = FirDataMap ;
end; { WriteDataMap }

Begin { SaveDataMap }
gotoXY(1,23); ClrEol;
weite ("Input file name for SAVE datamap [ .MAP ] ...');
read {Filename);
if NOT(Filename = '') then
begin
Assign(DataFile,Filename);
{$1-} Reset(DataFile); {$1+}
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Created := [Oresult = 0;
if NOT Created then
begin
rewrite(Datafile);
WriteDataMap;
close(DataFile);
end
else { #1}
begin
gotoXY(1,23); Clrfol;
sound(2000); delay(500); nosound;
write(Filename,’ Exist |  ENTER : OverWrite , Esc : Quit ’);
repeat
read(kbd,ch);
until (ch = 830D) OR {ch = #27);
if ch = 430D then
begin
rewrite(DataFile);
WriteDataMap;
close(DataFile);
end;
end; { 81 )
end; { if }
sound{2000); delay(500); nosound;
end; { SaveDataMap }

procedure Settion_Convolution{Reffer,Convo : DataRozaP ; NumINC : byte );
var
Refl,Ref2,0bj1 : DataRozaP ;
DunmyR, DumyC : DataRozaP ;
0ffsetDispX,0ffsetDispY : real ;
Endy : boolean ;
begin { Settion_Convolution }
Endy := false ;
DumyR := Reffer ;
OumyC := Convo ;
0ffsetDispX := 0 ;

0ffsetDispY := 0 ; 4
FirDataMap := nil ;
repeat

DisplayPic(DataPicl,Reffer,Reffer,FirDataRecl,0f fsetPic_X1,0ffsetPic_¥1,12);
EnterDataFu(Reffer,Reffer);

ShowResultSegment (Reffer,Reffer,0,250,12);

ResetOataFu(FirRozat,Reffer);

Refl := DumyR ;

INC(OumyR, NunINC,Reffer,Endy);

Ref2 := DumyR ;
DisplayPic(DataPicl,Refl,Ref2,FirDataRecl,0ffsetPic_X1,0ffsetPic_Y1,10);
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EnterDatafu(Refi,Ref2);
ShowResultSegment (Ref1,Ref2,0+0f f3etDispX, 250+0f fsetDispY,10);
ResetDataFu(FirRozal,Reffer);
ConvolutionSegnent (Refl,Ref2,0unyC);
DisplayPic{DataPicl,Ref1,Ref2,FirDataRect,0f fsetPic_X1,0ffsetPic_¥1,0);
ShowResultSegment (Refl,Ref2,0+0f fsetDispX, 250+0f fsetBispY,0);
ResetDataFu(FirRozal,Reffer);
ResetDataFu(FirRoza2,0unyC); ,
MatchingPosiXY_Uv(Ref1,Ref2,MapUV1, MapUV2, status_ON) ;
0ffsetXY(Ref1,NunINC,0f fset0ispX,0ffsetDispy) ;

until Endy ;

FirDataMap .NextPn8 := nil ;

Last0DataMap . NextPnF := FirataMap ;

DisplayPic(DataPicl,Reffer,Reffer,FirdataRecl,0f fsetPic_X1,0ffsetPic_Y1,0);

EnterDatafu{Reffer,Reffar);

ShowResultSegment (Reffer,Reffer,0,250,0);

SaveDataMap;

end; { Settion_Convolution }

procedure Main_Settion_Convo;
var
NumSegment : byte ;
begin { Main_Settion_Convo }
Transform_To_Roza(FirdataRecl,FirRozal);
LoadEdge Pic(DataPicl);
gotoX¥(1,20); write(’0bj. Senece');
LoadData(FirDataRec2) ;
gotoX¥(1,20); write(’ );
if LoadDataActive then
begin
gotoXy(40,22); write(’2 ; ’,FileName);
Transform_To_Roza(FirDataRec2,FirRoza2);
LoadEdge_Pic{DataPic2}); ’
Plotaxis(ZeroX, ZeroY,10);
NewReserveFu{FirRozal,Ref0ataFu);
NewReserveFu(FirRoza2,0bjidatafu);
NunSegMent := Cal_30(FirRozall; ’
Settion_Convolution(RefDataFu,0bjDataFu,NunSegment);
Plotaxis(ZeraX, ZeroY,0);
end; { if LoadDataActive }
end; { Main_Settion_Convo }

bagin { Segment_Convolution }
mark (HeapTop);
gotoXY(1,20); sound(300}; delay(100); nosound;
write("Reff. Senece’);
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LoadData(FirDataRect);
gotoXY(t,20); write(’ 'Y
gotoXY(18,22); write(’t : ',FilaName};
if LoadDataActive then
dain_Settion_Convo;
gotoXY(18,22); write(’ BF
release(HeapTop);
end; { Sagment_Convolution }
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File : MAP2,INC

Current Date : Tuesday June 28, 1988

Current Time : 2:53 AM

Program :
Programmer :

{ RREEKRR KRR R R X R R R XK KRR KRR KRR KRR RRRRRRRARRRRRRRRRARRRRRRRRRRR X X

X
* PROCEDURE GEQMETRIC CORECTION *
x ]
* CREATE ([ MM DD YY ) 4 10 88 *
x b §
* YERSION 1.0 *
] . ]
* BY  CHANCHAI PISITTIVITHAYANON *
] ]
lklxlxlkllllilllltltlktlktlxtlikl!iklkl!Rlllillililttlklklilil}

Overlay procedure map ;

type
NapP = "MapT ;
MapT = record

dataX : integer ;
dataY : integer ;
datal : integer ;
dataV : integer ;
NextPnB : MapP ;
NextPnF : MapP ;
end;
DataRecT = record
Datall : byte ;
Datall : byte ;
DataCl : byte ;
end;
var
FirDataRec,lastDataRec : NapP ;
FirMapxy : MapP ;
DataMap : MapT ;
CoeffiAQ,CoeffiAl,CoeffiA2,CoeffiB0,CoeffiBl,CoeffiB2 : real ;
filevar  text ;
filename : string[40] ;
ch : char ;
HTop : “integer;
DataRec : DataRecT;
FilevarT : File of DataRecT;
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FilenameT : string[40] ;

procedure ReadDataMap(Var FirMap : MapP);
{ DATA FROM :  XXXXXYYYYYUUUUUYYYVY }
var
stg : string[5);
tem : integer;
LastMap,DumyMap, TenMap : MapP;
begin { ReadDataMap }
FirMap := nil ;
while NOT EOF(FileVar) do
begin
read(Filevar,stg);
val(stg,0ataMap.DataX,ten);
read(FileVar,stg);
val(stg,DataMap.Datay, ten);
read(FileVar,stq);
val(stg,DataMap.Datay, ten);
read(FileVar,stg);
val{stg,DataMap.DataV,ten);
readln{FileVar,stg);
New (DumyMap);
DumyMap~.DataX :
DumyMap " .Datay :
OumyMap.Datal := DataMap.DataU;
DumyMap ,DataV := DataMap.DataV;
if FirMtap = nil then

DataMap.DataX;
DataMap.Datay;

" " n

;"

begin
FirMap := DumyMap;
TenMap := DumyMap;
and
else
begin
DumyMap™.NextPn8 := TenmMap ;
LastHap™.NextPnF := DumyMap;
TenMap = QumyMap;
and;
LastMap := DumyMap;
end; { while }
FirMap”.NextPn8 := nil ;
LastMap”.NextPnF := Firdap ;.

end; { ReadDataMap }

procedure EnterDatatap(var FirMap : MapP) ;
begin { EnterDatattap }
repeat
gotoXY(1,23); ClrEol;
writa('Enter Data File Name { .Map } '); read(filename);
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assign(filavar,filename);
{$1-} reset(filevar); {$I+}
until (IOresult = Q) OR (Filenane = ') ;
if NOT(filename = '') AND (IOresult = 0} then
Rsadataitap(Firtap);
end; { EnterDataMap }

procedure Pre_Calculate (FirMap : MapP);
var
Dumy : MapP ;
sui,svi,sxi, syi, suui, svvi,suvi, suxi, svxi, suyi,svyi : real ;
Uy, Vv, XX,7y © integer ;
abs 35, n : real ;
begin { Pre_Calculate }
Dumy := FirMap ;
n:=0;

H

sui := 0 ;

svi := 0 ;

sxi =0 ;

syl :=0;

suui := 0 ;

swi := 0 ;

suvi 1= 0 ;

suxi := 0 ;

svxi =0 ;

suyi := 0 ;

svyi 1= 0

abs 35 := 0 ;

repeat
n:i=nt+l;
xx := Dumy .DataX ;
yy := Dumy .DataY ;
ud := Dumy .Datal ;
v := Dumy .DataV ;
sui := sui + uu ;
svi 1= svi ¢ wv
sxi := sxi + xx ;

syl := syl + yy ;
suui := suui + Sqr(uu) ;
swi := syvi ¢ Sar(wy) ;
suvi := suvi + (uu * wy
suxi := suxi # (uu * xx
svel 1= svxd + (wv * xx
suyi := suyl + (wu * yy
svyi = svyi + [ wv * yy
Dumy := Dumy .NextPnf ;

until Dumy = FirMap ;

sui 1= sul / n g

svi :=svi / n;

— — S
-
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sxi :=sxi / n;
syl :=syi / n;

suui := suui / n
svvi := swi / n;
suvi := suvi / n ;
suxi := suxi / n;
svxi := svxi [ n;
suyi := suyi / n;
svyi := svyi / n;
abs 55 := ( ( suui * swvi - sar(suvi) ) +

((sui * ( svi * suvi - sui * swi ) ) +

(svl * { sul * suvi - svi * suui

CoeffiAf := ( [ suui * swvi - sar(suvi) )
( svi * suvi - suil * swvi )

( sui * suvi - svi * suui )

Coeffiat := ( { svi * suvi ~ sui * swvi )

( swi - sar(svi) ) * suxi +

4

2
x
x

) ) );

sxi +

suxi +

svxi ) / abs 85 ;
sxi +

{ sui * svi - suvi ) * svxi ) / abs_SS ;
Coeffia2 := ( ( sui * suvi - svi * suui ) * sxi +

( sui

x

svi - suvi ) * surd +

( suui - sar(sui) ) * svxi ) / abs S5 ;

CoeffiB0 := { { suui

* syvi - sar{suvi) )

((svi * suvi - sui * syvi)
( sui * suvi - svi * suui )
CoeffiBt := ( ( svi * suvi - sui * swvi )

( svvi - sqr(svi) ) * suyi +

x
x
E
X

syl +
suyi +
svyi ) / abs_SS ;
syl +

( suil * svi - suvi } * svyi ) / abs_58$ ;
CoeffiB2 := ( ( sui * suvi - svi * suui ) * syi ¢+

(sui * svi

- suvi ) * suyi +

( suui - sar(sui) ) * svyi ) / abs 55 ;
end; ( Pre_Calculate }

procedure ReadData;
var

TemDataRec : MapP ;
DumyDataRec : MapP ;

begin { ReadData }

FirDataRec := nil ;
while NOT EOF(FileVarT) do

begin

read(FileVarT,DataRec);
New (DumyDataRec);

DumyDataRec ™ .DataX :

DataRec.Datall ;

DumyDataRec .DataY := DataRec.Datalt ;
DumyDataRec” .Datal := DataRec,DataCl ;
if FirDataRec = nil then

begin
FirDataRec

1= DumyDataRec;
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TemDataRec := DumyDataRec;
end
elsa
begin
DumyDataRec .NextPnB := TemDataRec ;
LastDataRec .NextPnF := DumyDataRec;
TamDatarac := DumyDataRec;
and;
LastDataRec := DumyDataRec;
end; { while }
FirDataRec .NextPnB := nil ;
LastDataRec . MextPnf := FirDataRec ;
end; { ReadData }

procaedure LoadData;

var
Created : boolean;
0K : char;

LoadDataActive : boolean ;
begin ~ { Loaddata }
repeat
gotoX¥({1,23); ClrEol;
write{'Load File name about dataedge ... ');
readln{FileNameT);
if FileNameT = '’ then
begin
Creatad := true;
LoadDataActive := false;
end
else { NOT{FileName = '’) }
bagin
Assign(FileVarT,FileNaneT);
{$I-}. reset(FilevarT); {3I+)
Created := I0result = 0 ;
if Created then
begin
LoadDataActive := true;
ReadData;
close(FileVarT);
2nd
else { not create }
begin
g0toXY(1,23); ClrEol;
write(FileName,’” File NOT found , Esc : £xit ');
sound(2000); dslay(500}; nosound;
read(Kbd, 0K);
if 0K = §27 then
begin
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Created := true;

LoadDataActive := false ;
end;
end;
end; { else not (FileName = ') }

until Created ;
sound(2000); delay(500): nosound;
end; { LoadData }

procedure Map_Calculate ( FirMap : MapP );
var
Dumy : MapP ;
abs_55 : real ;
TealU , TemV : real ;
XX , Yy : integer ;
begin
Oumy := FirMap ;
abs_35 := CoeffiAl * CoeffiB2 - CoeffiA2 * CoeffiBl ;
repeat
xx := Dumy .DataX ;
yy := Dumy .Data¥ ;
Teml := [ CoeffiB2*(xx-CoeffiA0) - CoeffiA2*(yy-CoeffiB0) ) / abs_S5 ;
TeaV := { CoeffiAl*(yy-CoeffiB0) - CoeffiB1*{xx-CoeffiA0) ) / abs_$3 ;
Dumy ".DataX := round(Teml) ;
Dumy”.DataY := round(Temv) ;
EGAPlot (Dumy~.DataX{+Posil},Duny”.DataY{+PosiJ},0,12);
Dumy := Dumy .NextPnF ;
until Dumy = FirMap ;
end ; { Map_Calculate }

-s
1}

begin { Map }
Mark (HTop) ;
gotoX¥(1,22); write(’MAP Inage *);
EnterDataMap (FirMapXY);
Pre_Calculate(FirMapXY);
LoadData ;
Map_Calculate(FirDataRec);
read(kbd,ch);
release{HTop);

end; { Map }





